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Gambro Renal Products, Inc. Traditional 5 10(k) for the
14143 Denver West Parkway, Suite 400 Prismaflexe' System
Lakewood, CO 80401

JUN 1 72011
5.0 510O(k) SUMMARY

Submitter's Name Gambro Renal Products, Inc.

Address 14143 Denver West Parkway, Suite 400
Lakewood, Colorado 80401

Establishment Registration 2087532
Number
Contact Person Kae Miller

Regulatory Affairs Manager, Americas

Telephone Number 303.222.6724
Fax Number 303.222.6916

Date of Summary March 21, 2011

Device under clearance
Name of the Device Prismaflexg®

Catalogue Number: 113081
Common or Usual Name Hemodialysis Delivery System

Classification Name Classification Name: High Permeability Hemodialysis System

Device Class 11

Product Code 78KDI

Regulation Number 876.5860
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Gambro Renal Products, Inc. Traditional 5 10O(k) for the
14143 Denver West Parkway, Suite 400 Prismaflex® System
Lakewood, CO 80401

510(k) SUMMARY, continued

Predicate Device Information (1)
Name of the Device Prisma System R 03.I1OA

Catalogue Number: 018089-507

510(k) Number: K062090

Classification Name High Permeability Hemodialysis System

Device Class 11

Product Code 78KDI

Regulation Number 876.5860

Predicate Device Information (2)
Name of the Device Prismaf'lex® System 3.20

Catalogue Number: 107493

510(k) Number: K072093

Classification Name High Permeability Hemodialysis System

Device Class 11

Product Code 78KDI

Regulation Number 876.5860
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Gambro Renal Products, Inc. Traditional 5 10(k) for the
14143 Denver West Parkway, Suite 400 Prismaflex® System
Lakewood, CO 80401

510(k) SUMMARY, continued

DEVICE DESCRIPTION:

The Prismaflex control unit is a software controlled device that
performs the following functions:

" Loads and primes the Prismaflex disposable set automatically.
" Pumps blood through the blood flow path of the Prismaflex

disposable set.
* Delivers anticoagulant solution into the blood flow path.
" Pumps sterile infusion solutions into the blood flow path of the

Prismaflex disposable set according to therapy in use.
* Pumps sterile dialysate into the fluid compartment of the filter

in CRRT therapies.
* Controls the patient fluid removal or plasma loss according to

the therapy in use.
* Monitors the system and alerts the operator to abnormal

situations through alarms.

The Prismaflexe has a touch screen user interface that provides operating instructions.

The Prismaflex® provides color coding and bar-code identification of the filter sets that are
automatically loaded. The Prismaflex continually monitors the operation of the machine and
displays one of four (4) types of alarms if an abnormal situation occurs. The Prismaflex® has five
(5) pumps that allow multiple therapeutic combinations; including a "pre-blood pump" that allows
infusion of a supplemental solution for hemodilution or anticoagulation of the extracorporeal
circuit.

PHYSICAL CHARACTERISTICS OF PRISMAFLEX®:

WEIGHT: Approximately 60 kg (132 lb) without fluid bags and Prismaflex disposable set
HEIGHT: Approximately 162 cm (64 in)
WIDTH: Approximately 49 cm (19 in)
BASE: Approximately 60 cmn x 63 cm (24 in x 25 in)

INDICATIONS FOR USE:

The Prismnaflex® control unit is intended for:

* Continuous Renal Replacement Therapy (CRRT) for patients weighing 20 kilograms or
more with acute renal failure and/or fluid overload.

* Therapeutic Plasma Exchange (TPE) therapy for patients weighing 20 kilograms or more
with diseases where removal of plasma components is indicated.

All treatments administered via the Prismaflex® control unit must be prescribed by a physician
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Gambro Renal Products, Inc. Traditional 5 10(k)
14143 Denver West Parkway, Suite 400 Prismaflex®
Lakewood, Colorado 80401

510(k) SUMMARY, continued

Assessment of performance data

The testing performed for the Prismaflex® equipped with software version 5.10, in order to
determine the substantial equivalence with predicate devices included:

* Complete software and system verification and validation including functional, performance
and safety requirements;

" Compliance has been demonstrated to the following international standards;
o LEG 60601-1: Medical electrical equipment: Part 1: General requirements for

safety
o lEG 60601-1-1: Medical electrical equipment: Pant 1-1: General requirements for

safety - Collateral standard: Safety requirements for medical electrical systems
o IEC 60601-1-2: Medical electrical equipment: Part 1-2: General requirements for

safety - Collateral standard: Electromagnetic compatibility - Requirements and
tests

o lEG 60601-1-4: Medical electrical equipment: Part 1-4: General requirements for
Collateral Standard: Programmable electrical Medical Systems

o lEG 60601-2-16: Medical electrical equipment - Part 2-16: Particular
requirements for the safety of haemnodialysis, haemodiafiltration and
haemofiltration equipment

Conclusion

The successful testing of the Prismaflex® equipped with software version 5.10 demonstrates
safety and effectiveness when used for the defined indications for use and is substantially
equivalent to the predicate devices.
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DEPARTMENT OF HEALTH & HUMAN SERVICES

Food and Drug Administration
10903 Newv Hampshire Avenue
Document Mail Center - W066-G609
Silver Spring, MID 20993-0002

Ms. Kae Miller
Regulatory Affairs Manager
Gamrbro Renal Products, Inc.
14143 Denver West parkway, Suite 400
LAKE WOOD CO 80401

Re: K 110821 JRN 1 7 2
Trade/Device Name: Plrisruaflex®
Regulation Number: 21 CFR§ 876.5860
Regulation Name: H-igh permeability hernodialysis system
Regulatory Class: 11
Product Code: KDI
Dated: March 21, 2011
Received: March 24, 2011

Dear Ms. Miller:

We have reviewed your Section 5 10(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act. The
general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration. Please note: CDRH does not evaluate information related to contract liability
warranties. We remind you, however, that device labeling must be truthful and not misleading.

If your device is classified (see above) into either class 11 (Special Controls) or class Ill (PMA), it
may be subject to additional controls. Existing major regulations affecting your device can be
found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Regzister.

Please be advised that FDA's issuance of a substantial equivalence determination does not mean
that FDA has made a deternhation that your device complies with other requirements of the Act
or any Federal statutes and regulations admuinistered by other Federal agencies. You must comply
with all the Act's requirements, including, but not limited to: registration and listing (21 CFR Part
807); labeling (21 CFR Part 801); medical device reporting (reporting of medical device-related

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.
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adverse events) (21 CFR 803); good manufacturing practice requirements as set forth in the
quality systems (QS) regulation (21 CER Part 820); and if applicable, the electronic product
radiation control provisions (Sections 53 1-542 of the Act); 21 CFR 1000-1050.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
go to htip://w~ww.fda.gov/AboutFDA/CentersOffices/CDRIVCDRHOfficeS/LICM 15809.htm for
,the Center for Devices and Radiological l-ealth's (CDRH's) Office of Compliance. Also, please
note the regulation entitled, "Misbranding by reference to premarket notification" (21ICFR Part
807.97). For questions regarding the reporting of adverse events under the MDR regulation (21
CER Part 803), please go to
http://www.fda. gov/MedicalDevices/Safetv/ReportaProblem/default.htm for the CDRH' s Office
of Surveillance and Biometrics/Division of Postmarket Surveillance.

You may obtain other general information on your responsibilities under the Act from the
Division of Small Manufacturers, International and Consumer Assistance at its toll-free nuimber
(800) 638-2041 or (301) 796-7100 or at its Internet address
http://www.fda. gov/MedicalDevices/ResourcesforYoti/Industry/default.htm.

Sincerely yours,

ierbert P. Lemner, M.D. Dirco (Acting)
Division.pf Reproductive, Gastro-Renal

and Urological Devices
Office of Device Evaluation
Center for.Devices and

Radiological Health.

Enclosure
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Gambro Renal Products, Inc. Traditional 5 10(k) for the
14143 Denver West Parkway, Suite 400 Prismaflexe System
Lakewood, CO 80401

Indications for Use

5 10(k) Number (if known) <YLQ 0

Device Name: Prismaflexe

Indications for Use:

The Prismaflex® control unit is intended for:

* Continuous Renal Replacement Therapy (CRRT) for patients weighing 20 kilograms or
more with acute renal failure and/or fluid overload.

* Therapeutic Plasma Exchange (TPE) therapy for patients weighing 20 kilograms or more
with diseases where removal of plasma components is indicated.

All treatments administered via the Prismaflex® control unit must be prescribed by a physician.

Prescription Use __X AN/ROver-The-Counter Use ___

(Part 21 CER 801 Subpart D) AN/R(21 CFR 801 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE
f NEEDED)

Concuy ce PtoT ic7vlacm(ODE)

(Divison Sign-Off)
Division of Reproductive, Gastro-ReflaI, and
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510(k) Number.
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SDEPARTMENT OF HEALTH & HUMAN SERVICES

Food and Drug Administration
i0903 New Hampshire Avenue
Document Mail Center - W066-G609
Silver Spring, MD 20993-0002

Ms. Kae Miller
Regulatory Affairs Manager
Gambro Renal Products. Inc.
14143 Denver West Parkway, Suite 400
LAKEWOOD CO 80401

Re: Kll0823 JUN 17 21il
Trade/Device Name: Prismaflex@
Regulation Number: 21 CFR§ 876.5860
Regulation Name: High permeability hemodialysis system
Regulatory Class: It
Product Code: KDI
Dated: March 21, 2011
Received: March 24, 2011

Dear Ms. Miller:

We have reviewed your Section 510(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
foit use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a.premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act. The.
general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration. Please note: CDRH does not evaluate information related to contract liability
warranties. We remind you, however, that device labeling must be truthful and not misleading.

If your device is classified (see above) into either class I (Special Controls) or class III (PMA), it
may be subject to additional controls. Existing major regulations affecting your device can be
found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Register.

Please be advised that FDA's issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must comply
with all the Act's requirements, including, but not limited to: registration and listing (21 CFR Part
807); labeling (21 CFR Part 801); medical device reporting (reporting of medical device-related

J
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adverse events) (21 CFR 803); good manufacturing practice requirements as set forth in the
quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic product
radiation control provisions (Sections 53 1-542 of the Act); 21 CFR 1000-1050.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
go to http://www.fda.gov/AboutFDA/CentersOffices/CDRH/CDRI-HOffices/ucmIl 15809.htm for
the Center for Devices and Radiological Health's (CDRH's) Office of Compliance. Also, please
note the regulation entitled, "Misbranding by reference to premarket notification" (21CFR Part
807.97). For questions regarding the reporting of adverse events under the MDR regulation (21
CFR Part 803), please go to
http://www.fda.gov/MedicalDevices/Safety/ReportaProblemi/default.htm for the CDRH's Office
of Surveillance and Biometrics/Division of Postmarket Surveillance.

You may obtain other general information on your responsibilities under the Act from the
Division of Small Manufacturers, International and Cohsumer Assistance at its toll-free number
(800) 638-2041 or (301) 796-7100 or at its Internet address
http://www.fda.gov/MedicalDevices/ResourcesforYou/Industry/default.htm.

Sincerely yours,

erbert P. Lerner, M.D., Director (Acting)
Division of Reproductive, Gastro-Renal

and Urological Devices
Office of Device Evaluation
Center for Devices and -

Radiological Health.

Enclosure
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Gambro Renal Products. Inc. Traditional 510(k) for the
14143 Denver West Parkway, Suite 400 Prismaflex® System
Lakewood, CO 80401

Indications for Use

510(k) Number (if known): k S 2

Device Name: Prismaflex®

Indications for Use:

The Prismaflex® control unit is intended for:

* Continuous Renal Replacement Therapy (CRRT) for patients weighing 20 kilograms or
more with acute renal failure and/or fluid overload.

* fherapeutic Plasma Exchange (TPE) therapy for patients weighing 20 kilograms or more
with diseases where removal of plasma components is indicated.

All treatments administered via the Prismaflex@ control unit must be prescribed by a physician.

Prescription Use - X Over-The-Counter Use
(Part 21 CFR 801 Subpart D) AND/OR (21 CFR 801 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE
FNEEDED)

Concu ce 0 g9j of eviEvaluation (ODE)

(Division Sign-Off)
Division of Reproductive, Gastro-Renal, and

RA 11-019 Urological Devices .9./ Page 14 of 101

510(k) Number
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

U.S. Food and Drug Administration
Center for Devices and Radiological Health
Document Control Center W066-G609
10903 New Hampshire Avenue
Silver Spring, MD 20993-0002

March 24, 2011

GAMBRO RENAL PRODUCTS, INC. 510k Number: KI 10823
14143 DENVER WEST PARKWAY Received: 3/24/2011
SUITE 400
LAKEWOOD, COLORADO 80401 Product: PRISMAFLEX
ATTN: KAE MILLER

The Food and Drug Administration (FDA), Center for Devices and Radiological Health (CDRH), has received
the Premarket Notification, (510(k)), you submitted in accordance with Section 510(k) of the Federal Food,
Drug, and Cosmetic Act(Act) for the above referenced product and for the above referenced 510(k) submitter.
Please note, if the 510(k) submitter is incorrect, please notify the 510(k) Staff immediately. We have assigned
your submission a unique 510(k) number that is cited above. Please refer prominently to this 510(k) number in
all future correspondence that relates to this submission. We will notify you when the processing of your
5 10(k) has been completed or if any additional information is required. YOU MAY NOT PLACE THIS
DEVICE INTO COMMERCIAL DISTRIBUTION UNTIL YOU RECEIVE A LETTER FROM FDA
ALLOWING YOU TO DO SO.

Please remember that all correspondence concerning your submission MUST be sent to the Document Mail
Center (DMC) at the above letterhead address. Correspondence sent to any address other than the one above
will not be considered as part of your official 5 10(k) submission.

On September 27, 2007, the President signed an act reauthorizing medical device user fees for fiscal years 2008
- 2012. The legislation - the Medical Device User Fee Amendments of 2007 is part of a larger bill, the Food
and Drug Amendments Act of 2007. Please visit our website at
http://www.fda.aov/MedicalDevices/DeviceRegulationandGuidance/Overview/MedicaDeviceUserFeeandMod
ernizationActMDUFMA/default.htm
for more information regarding fees and FDA review goals. In addition, effective January 2, 2008, any firm
that chooses to use a standard in the review of ANY new 5 10(k) needs to fill out the new standards form
(Form 3654) and submit it with their 5 10(k). The form may be found at
http://www.fda.gov/AboutFDA/ReportsManualsForms/Forms/default.htm.

We remind you that Title VIII of the Food and Drug Administration Amendments Act of 2007 (FDAAA)
amended the PHS Act by adding new section 402j) (42 U.S.C. § 282j)), which expanded the current database
known as ClinicalTrials.gov to include mandatory registration and reporting of results for applicable clinical
trials of human drugs (including biological products) and devices. Section 402j) requires that a certification
form http://www.fda.Qov/AboutFDA/ReportsManualsForms/Forms/default.htm accompany 51 0(k)/HDE/PMA
submissions. The agency has issued a draft guidance titled: "Certifications To Accompany Drug, Biological

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.
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Product, and Device Applications/Submissions: Compliance with Section 402j) of The Public Health Service Act,
Added By Title VIII of The Food and Drug Administration Amendments Act of 2007"
http://www.fda.gov/MedicalDevices/DeviceRe ,ulationandGuidance/HowtoMarketYourDevice/PremarketStibmissio
ns/PremarketNotification5l0k/ucm134034.htm. According to the draft guidance, 5 10(k) submissions that do not
contain clinical data do not need the certification form.

Please note the following documents as they relate to 5 10(k) review: 1) Guidance for Industry and FDA Staff
entitled, "Interactive Review for Medical Device Submissions: 510(k)s, Original PMAs, PMA Supplements,
Original BLAs and BLA Supplements". This guidance can be found at
http://www.fda.kov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm089402.htm. Please
refer to this guidance for information on a formalized interactive review process. 2) Guidance for Industry and FDA
Staff entitled, "Format for Traditional and Abbreviated 510(k)s". This guidance can be found at
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/
ucm084365.htm. Please refer to this guidance for assistance on how to format an original submission for a
Traditional or Abbreviated 510(k).

In all future premarket submissions, we encourage you to provide an electronic copy of your submission. By doing
so, you will save FDA resources and may help reviewers navigate through longer documents more easily. Under
CDRH's e-Copy Program, you may replace one paper copy of any premarket submission (e.g., 510(k), IDE, PMA,
HDE) with an electronic copy. For more information about the program, including the formatting requirements,
please visit our web site at
http://www.fda.gov/MedicaiDevices/DeviceRegulationanidGuidanice/HowtoMarketYourDevice/PremnarketSubmissio
ns/ucml34508.html. In addition, the 510(k) Program Video is now available for viewing on line at
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/HowtoMarketYourDevice/PremarketSubmissio
ns/PrenarketNotification5IOk/ucmO7O2l.htm .

Please ensure that whether you submit a 510(k) Summary as per 21 CFR 807.92, or a 510(k) Statement as per
21 CFR 807.93, it meets the content and format regulatory requirements.

Lastly, you should be familiar with the regulatory requirements for medical devices available at Device Advice
http://www.fda.gov/MedicalDevices/DeviceRepulationandGuidance/default.htm. If you have questions on the status
of your submission, please contact DSMICA at (301)796-7100 or the toll-free number (800)638-2041 , or at their
internet address http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/default.htm. If you have
procedural questions, please contact the 5 10(k) Staff at (301)796-5640.

Sincerely,

5 10(k) Staff
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GAMBRO.Renal Products
14143 Denver West Parkway, Suite 400
Lakewood, Colorado 80401
USA

March 21, 2011
Tel 3032226500 vDA CDRH DMC

MAR 9 4 2011

Dr. Lemer
Director (Acting) Division of Reproductive, Gastro-Renal and Urological Devices
Food and Drug Administration
10903 New Hampshire Avenue
Document Control Room W-066-0609
Silver Spring, MD 20993-0002
Attention:

Re: K083775 Prismaflex System submission questions of January 19, 2011 and new Premarket
Submission for Prismaflex 5.10

Dear Dr. Lerner:

This package includes a Traditional Premarket Submission (5 10(k)) for the Prismaflex 5.10 and
responses to your questions of 1/19/2011 regarding the Prismaflex System K083775 submission
(now closed). To facilitate review of this submission, we have included the following documents in
compliance with FDA guidance documents and in response to the key areas for which you have
requested additional detail:

* Premarket submission documentation as defined by the "Guidance for Industry and Staff -
Format for Traditional and Abbreviated 510(k)s" (August 12, 2005)

* Software specifications as defined in the "Guidance for the Content of Premarket
Submissions for Software contained in Medical Devices - Guidance for Industry and FDA
Staff".

* An overview of the test approach and results for the verification and validation testing of
the Prismaflex 5.1OA software (please see Attachment 264).

* A revision level history of changes from the predicate device (Prismaflex 3.20) to
Prismaflex 5.10 including functional changes and corrections to enhance safety and
performance (please see Attachment 268).

* A summary of Patient Fluid removal (PFR) algorithms and alarms (please see Attachment
263).

RA 11-028 CONFIDENTIAL Page 1 of 17
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As indicated above, our intention with this submission is to address not only applicable FDA
guidance documents but also historical issues raised concerning the Prismaflex device SW version
5.10. To assist you in your review, we also include the following table that reflects the questions
you have provided with respect to the submissions we made for our previous Prismaflex 510(k)
K083775. The table also indicates where in the new submission we respond to each of those
questions.

RA 11-028 CONFIDENTIAL Page 2 of 17
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We believe that this submission includes data to support the safety and efficacy of Prismaflex 5.10.
This submission does not include all of the technical data that constitutes the Prismaflex 5.10
Design History File, please let me know if you wish copies of test data files.

If you need any additional data or if you have any questions please contact me by telephone
303.222.6724, by fax 303.222.6916, or email me at kae.miller@us.gambro.com. This submission
is extremely important to our company and we want to provide a timely response to address any of
your questions.

Sincerely,

Kae Miller
Regulatory Affairs Manager, Americas
Gambro Renal Products, Inc.

RA 11-028 CONFIDENTIAL Page 4 of 17

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



RA 11-028 CONFIDENTIAL Page 5 of 17

(b)(4)

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



RA 11-028 CONFIDENTIAL Page 6 of 17

(b)(4)

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



RA 11-028 CONFIDENTIAL Page 7 of 17

(b)(4)

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



RA 11-028 CONFIDENTIAL Page 8 of 17

(b)(4)

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



RA 11-028 CONFIDENTIAL Page 9 of 17

(b)(4)

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4)

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4)

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4)

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4)

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4)

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4)

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4)

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4)

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Gambro Renal Products, Inc. Traditional 510(k) for the
14143 Denver West Parkway, Suite 400 Prismaflex® System
Lakewood, CO 80401

Gambro Renal Products, Inc.

Traditional 510(k) for the
Prismaflex® System

RA 11-019 Page 1 of 101

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Gambro Renal Products, Inc. Traditional 510(k)
14143 Denver West Parkway, Suite 400 Prismaflexe
Lakewood, Colorado 80401

TABLE OF CONTENT

TA B LE O F CO N TENT ..................................................................................................................... 2
1.0 MEDICAL DEVICE USER FEE COVER SHEET............................................................4
2.0 CDRH PRE-MARKET SUBMISSION COVER SHEET.................................................. 5
3.0 510(k) COVER LETTER ............................................................................................... 11
4.0 INDICATIONS FOR USE...............................................................................................13
5.0 510(k) SU M M A RY ............................................................................................................ 15

5.1 Device Com parison Table .1......................... .................... 18
6.0 TRUTH AND ACCURACY STATEMENT....................................................................24
7.0 CLASS III SUMMARY AND CERTIFICATION ............................................................. 25
8.0 FINANCIAL CERTIFICATION OR DISCLOSURE STATEMENT ................................ 25
9.0 DECLARATIONS OF CONFORMITY AND SUMMARY REPORTS............................25
10.0 EXECUTIVE SUM MARY ............................................................................................... 27

10.1 Device Description............................................................27
10.2 Device Com parison table ............................................. 28
10.3 Summary for Performance Testing ........................................... 33

11.0 DEVICE DESCRIPTION ................................................... 34
11.1 Physical and/or Electronic Description .............................................. 34

I 1.1.1 Physical D escription .......................................... 34
11.1.2 Electrical D escription .......................................... 40
11.1.3 B lock D iagram ............................................ 47
11.1.4 Functional Description ........................................ 50
11.1.5 Flow Paths ................... ....................... 52
11.1.6 D ialysate D escription ......................................... 57
11.1.7 Possible Configurations ....................... ................ 57
11.1.8 Accessories Used in the D elivery ............................................ 57
11.1.9 T ubing sets .................................. ........... 58

11.2 System Features/Functions ............................................ 59
11.2.1 Perform ance Specifications .......................................... 59
11.2.2 Safety System s and A larm s ........................................... 61
11.2.3 K ey D esign Features .................................................................. 64
11.2.4 Prescription Profiling Features/Patient Therapies ........................................ 66
11.2.5 System D isinfection . .................... ................... 67

1 1.3 So ftw are .................. ... ..... ................... 67
11.4 O n-line H em odiafiltration ..................... .. . . . . ....... .. ................... 67

12.0 SUBSTANTIAL EQUIVALENCE DISCUSSION............................................................ 68
12.1 Substantial Equivalence Claim ..................... ..................... 68
12.2 Identification of Predicate Devices ............ ........ ...................... 68
12.3 Com parison w ith predicate devices ........................................................................ 69

13.0 PROPOSED LABELS, LABELING, AND ADVERTISEMENTS ..................................... 70
13.1 U ser M anuals ................. . . ....................... 70
13.2 W arnings and Cautions .............. . . . .. ..................... 70
13.3 M aintenance Inform ation .................. ..................... 70
13.4 Labels ------------------------ ---- .. ......... 70

14.0 STERILIZATION AND EXPIRATION DATING ............................... 70
15.0 BIOCOM PATIBILITY................................. .............................................................. 70
16.0 SO FTW A RE.............................................................................................................. 71

16.1 Level of Concern................... .................... 71
16.2 Softw are D escription ..................... 72.. .. ......................... 72

16.2.1 Device Features Controlled by the Software ............ .................. .. 72
16.2.2 Program m ing Language .......................................... 72
16.2.3 Operational Environm ent .......... . . .. . . . . . . . . .................... 72
16.2.4 Use of Off-the-Shelf Software .73..........................................73

RA 11-019 Page 2 of 101

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Gambro Renal Products, Inc. Traditional 51 0(k) for the
14143 Denver West Parkway, Suite 400 Prismaflex® System
Lakewood, CO 80401

16.2.5 External Software Interfaces ......................................... 74
16.3 D evice Hazard Analysis ............................................ 74
16.4 Software Requirements Specifications ............................................ 77
16.5 A rchitecture Design Chart .................... . ..................... 80
16.6 Software Design Specification ....................................... 83
16.7 T raceability A nalysis ................................................................. 83
16.8 Software Development Environment Description ...................... .............. 84

16.8.1 Summary of Software Development Life Cycle .................................. ... 84
16.8.2 Control/Baseline Documents ........................................ 87
16.8.3 Software Coding Standard(s) ................................................ 87
16.8.4 Configuration M anagement and Maintenance .......................................... 87

16.9 Verification and Validation Documentation .................................... ... 87
16.9.1 Summary List of Verification and Validation Activities ......................... .................... 87
16.9.2 Results of Verification and Validation ......................................... 89
16-9.3 Pass/Fail C riteria ........................................... 89

16.10 Revision Level H istory ............................................. 89
16.11 U nresolved A nom alies ....................................... 9.........................0................ ..................... 90

17.0 ELECTROMAGNETIC COMPATIBILITY AND ELECTRICAL SAFETY ........................ 90
17.1 Electrom agnetic Com patibility ........................ ...................... 90
17.2 Electrical Safety Testing ....................... ................. 90

18.0 PERFORMANCE TESTING-BENCH ............................................................................ 92
A TTA C H M ENTS............................................................................................................................ 93

RA 11-019 Page3 of 101/9S

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Gambro Renal Products, Inc. Traditional 510(k) for the
14143 Denver West Parkway, Suite 400 Prismaflex® System
Lakewood, CO 80401

1.0 MEDICAL DEVICE USER FEE COVER SHEET
Below the completed Medical Device User Fee Cover Sheet - FDA Form.

Fo.Apn OMBNtIMIL. cnratibOMSSm..

DEPARTMENT OF HEALTH AND HUMAN SERVICES P
FOOD AND DRUG ADMINISTRATION IFICATION NUMBER: 
MEDICAL DEVICE USER FEE COVER SHEET Write the Payment Identification number on your check.

A completed cover sheet must accompany ech original application or supplement subect to fees. If payment Is sent by U.s mail or
courter, please Include a copy of this completed form with payment. Payment and mailing Instrucions can be found at
htfpf!Vwwfda.govdo'nmdufrakovershoet.html

1. COMPANY NAME AND ADDRESS (Include name, street 2. CONTACT NAME
address, city state, country, and post office code) Kae Miller

2.1 E-MAL ADDRESS
GAMBRO RENAL PRODUCTS kan.millorua.gambro.com
14143 Denver West Parkwray
Suite 400 2.2 TELEPHONE NUMBER (include Area core)
Lakewood CO 80401 303-222 6724
US 2.3 FACSIMILE (FAX) NUMBER (Include Area code)

1.1 EMPLOYER IDENTIFICATION NUMBER (EIN) 303-222.6916
... 786

3. TYPE OF PREMARKET APPLICATION (Select one of the following in each column; It you are unsure, please refer to the application
descriptions at the folowing web site: httpJA'ww.fda.govio/mdufma
Select an fiouication tvoe: 3.1 Select a center
PQ Premaretl notlfication(510(k)); except for third party [XI CDH
[I 513(g) Request for Information (I CBER
[ BiNlogic License Application (BLA) 32 Select one of the ties below

[I Premarket Approval Application (PMA) [X] Original Application
[ Modular PMA Supplement Top"s:
(I Product Development Protocol (PDP) [I Efficacy (BLA)
IJ Pramarket Report (PMR) [ ] Panel Track (PMA, PMR, PDP)

[j Annual Fee for Periodic Reporting (APR) [ I Real-Time (PMA. PMR, PDP
[I 30-Day Noti [ I 180-day (PMA, PMR, POP)

4. ARE YOU A SMALL BUSINESS? (See the Instructions for more Information on determining th s status)
[I YES, I meet the strall buslness criteria and have submitted the required XI NO, I am not a small business

qualifying documents to FDA
4.1 If Yes. please enter your Smal Business Decislon Number:
5. FDA WILL NOT ACCEPT YOUR SUBMISSION IF YOUR COMPANY HAS NOT PAID AN ESTABLISHMENT REGISTRATION FEETHAT IS DUE TO FDA. HAS YOUR COMPANY PAID ALL ESTABLISHMENT REGISTRATION FEES THAT ARE DUE TO FDA?
[XJ YES (All of our establishments have registered and paid the tee, or this Is our first device, and we will register and pay the fee within30 days of FDA's approvalldearance of this devic.)
[ I NO (if "NO," FDA wil not accept your submission until you have paid all fees due to FDA. This submission will not be processed; seehltp://Jww.fda.govtcdrIVmdufma for additional information)
6. IS THIS PREMARKET APPLICATION COVERED BY ANY OF THE FOLLOWING USER FEE EXCEPTIONS? IF SO, CHECK THEAPPLICABLE EXCEPTION.
[] This applicatIon Is the first PMA submitted by a qualified small business, [ The sole purpose of the application Is to supportincluding any affillates conditions of use for a pediatric population
[] This biologics application is submitted under section 351 of the Public (] The application Is submitted by a state or federal

Health Service Act for a product licensed for further manufacturing use only government entity for a device that is not to be distributed
commercialy

7. IS THIS A SUPPLEMENT TO A PREMARKETAPPLICATION FOR WHICH FEES WERE WAIVED DUE TO SOLE USE IN APEDIATRIC POPULATION THAT NOW PROPOSES CONDTION OF USE FOR ANY ADULT POPULAnON? (if so, the application Issubject to the fee that applies for on original premarket approval application PMA),
1)YES (XINO

PAPERWORK REDUCTION ACT STATEMENT
Public reporting burden for this collection of Information is estimated to average 18 minutes per response, including the tlme for reviewinginstructions, searchIng existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection ofinformation. Send comments reganing this burden estimate or any other aspect of this collection of Information, including suggestions forreducing this burden, to the address below,

Department of Health and Human Services, Food and Drug Administration, Office of Chief Informallon Officer, 1350 Piecard Drive, 4thFloor Rockville, MID 20850
[Please do NOT return this form to the above address, except ashI pertains to comments on the burden estimate.]
8. USER FEE PAYMENT AMOUNT SUBMITTED FOR THIS PREMARKET APPLICATION

V-.n, 24-Feb-2011
7)
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2.0 CDRH PRE-MARKET SUBMISSION COVER SHEET

The completed CDRH Pre-market Submission Cover Sheet is on the following pages.
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3.0 510(k) COVER LETTER
Traditional 510(k) Premarket Notification Cover Letter

March 21, 2011

Food and Drug Administration
Center for Devices and Radiological Health
Document Mail Center W066-0609
10903 New Hampshire Avenue
Silver Spring, MD 20993-0002

To Whom It May Concern:

Enclosed is a Traditional 510(k) Notification seeking marketing clearance for the Gambro
Prismaflex® System. The premarket notification information required by 21 C.F.R. §807.87 is
contained in the accompanying document in the format defined in the FDA guidance document,
Format for Traditional and Abbreviated 510(k)s issued on August 12, 2005. Additionally, this
510(k) includes the information recommended in the FDA Guidance for the Content of Premarket
Notifications for Hemodialysis Delivery Systems, August 7, 1998 which is provided in Section II
and in the FDA Guidance for the Content of Premarket Submission for Software Contained in
Medical Device, May 11, 2005 which is provided in Section 16.

Administrative information

Type of 510(k) Submission Traditional

Device type Hemodialysis Delivery System

Contact Kae Miller
Regulatory Affairs Manager, Americas
Phone: 303.222.6724
Fax: 303.222.6916

Confidentiality Material marked "CONFIDENTIAL" is
deemed by Gambro to be either trade
secret or confidential commercial
information. Therefore, we request that
FDA apply all of the legislative safeguards
pertaining to non-disclosure of such
confidential material to the public.

Classification name High Permeability Hemodialysis System
Device class 11

Product code 78KDI

Regulation number 21 CFR 876.5860
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Gambro Renal Products, Inc. Traditional 510(k) for the
14143 Denver West Parkway, Suite 400 Prismaflex® System
Lakewood, CO 80401

Basis for Submission
The basis for this Traditional 5 10(k) Notification is a modification to a legally marketed device
that would not otherwise qualify for a Special 510(k).

Design and Use of the Device
The table on the following page is provided as recommended in the FDA guidance document,
Format for Traditional and Abbreviated 510(k) s issued on August 12, 2005.

Question YES NO
Is the device intended for prescription use (21 CFR 801 Subpart D)? X
Is the device intended for over-the-counter use (21 CFR 801 Subpart C)? X
Does the device contain components derived from a tissue or other X
biologic source?
Is the device provided sterile? X
Is the device intended for single use? X
Is the device a reprocessed single use device? X
If yes, does this device type require reprocessed validation data? X
Does the device contain a drug? X
Does the device contain a biologic? X
Does the device use software? X
Does the submission include clinical information? X
Is the device implanted? X

Please contact Kae Miller, Regulatory Affairs Manager, US at 303.222.6724 by phone and
303.222.6916 by fax for any questions regarding this submission.

Sincerely,

Kae Miller
Regulatory Affairs Manager, Americas
Gambro Renal Products, Inc.
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Gambro Renal Products, Inc. Traditional 510(k) for the
14143 Denver West Parkway, Suite 400 Prismaflex® System
Lakewood, CO 80401

4.0 INDICATIONS FOR USE

The indications for use are identified on the following separate page.
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Gambro Renal Products, Inc. Traditional 510(k) for the
14143 Denver West Parkway, Suite 400 Prismaflex® System
Lakewood. CO 80401

Indications for Use

5 10(k) Number (if known):

Device Name: Prismaflex®

Indications for Use:

The Prismaflex@ control unit is intended for:

* Continuous Renal Replacement Therapy (CRRT) for patients weighing 20 kilograms or
more with acute renal failure and/or fluid overload.

* Therapeutic Plasma Exchange (TPE) therapy for patients weighing 20 kilograms or more
with diseases where removal of plasma components is indicated.

All treatments administered via the Prismaflex@ control unit must be prescribed by a physician.

Prescription Use _ X Over-The-Counter Use
(Part 21 CFR 801 Subpart D) AND/OR (21 CFR 801 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE
IF NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)
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Gambro Renal Products, Inc. Traditional 5 10(k) for the
14143 Denver West Parkway, Suite 400 Prismaflex® System
Lakewood, CO 80401

5.0 510(k) SUMMARY

Submitter's Name Gambro Renal Products, Inc.

Address 14143 Denver West Parkway, Suite 400
Lakewood, Colorado 80401

Establishment Registration 2087532
Number
Contact Person Kae Miller

Regulatory Affairs Manager, Americas

Telephone Number 303.222.6724
Fax Number 303.222.6916

Date of Summary March 21, 2011

Device under clearance
Name of the Device Prismaflex®

Catalogue Number: 113081

Common or Usual Name Hemodialysis Delivery System

Classification Name Classification Name: High Permeability Hemodialysis System

Device Class 11

Product Code 78KDI

Regulation Number 876.5860
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Gambro Renal Products, Inc. Traditional 510(k) for the
14143 Denver West Parkway, Suite 400 Prismaflex® System
Lakewood, CO 80401

510(k) SUMMARY, continued

Predicate Device Information (1)
Name of the Device Prisma System R 03.1 OA

Catalogue Number: 018089-507

510(k) Number: K062090

Classification Name High Permeability Hemodialysis System

Device Class II

Product Code 78KDI

Regulation Number 876.5860

Predicate Device Information (2)

Name of the Device Prismaflex® System 3.20

Catalogue Number: 107493

510(k) Number: K072093

Classification Name High Permeability Hemodialysis System

Device Class 1I

Product Code 78KDI

Regulation Number 876.5860
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Gambro Renal Products. Inc. Traditional 510(k) for the
14143 Denver West Parkway, Suite 400 Prismaflex' System
Lakewood. CO 80401

510(k) SUMMARY, continued

DEVICE DESCRIPTION:

The Prismaflex control unit is a software controlled device that
performs the following functions:

* Loads and primes the Prismaflex disposable set automatically.
* Pumps blood through the blood flow path of the Prismaflex

disposable set.
* Delivers anticoagulant solution into the blood flow path.
* Pumps sterile infusion solutions into the blood flow path of the

Prismaflex disposable set according to therapy in use.
* Pumps sterile dialysate into the fluid compartment of the filter

in CRRT therapies.
* Controls the patient fluid removal or plasma loss according to

the therapy in use.
* Monitors the system and alerts the operator to abnormal

situations through alarms.

The Prismaflexi has a touch screen user interface that provides operating instructions.

The Prismaflexv provides color coding and bar-code identification of the filter sets that are
automatically loaded. The Prismaflex continually monitors the operation of the machine and
displays one of four (4) types of alarms if an abnormal situation occurs. The Prismaflex' has five
(5) pumps that allow multiple therapeutic combinations: including a "pre-blood pump" that allows
infusion of a supplemental solution for hemodilution or anticoagulation of the extracorporeal
circuit.

PHYSICAL CHARACTERISTICS OF PRISMAFLEXk:

WEIGHT: Approximately 60 kg (132 lb) without fluid bags and Prismaflex disposable set
HEIGHT: Approximately 162 cm (64 in)
WIDTH: Approximately 49 cm (19 in)
BASE: Approximately 60 cm x 63 cm (24 in x 25 in)

INDICATIONS FOR USE:

The Prismaflex® control unit is intended for:

* Continuous Renal Replacement Therapy (CRRT) for patients weighing 20 kilograms or
more with acute renal failure and/or fluid overload.

* Therapeutic Plasma Exchange (TPE) therapy for patients xxeighing 20 kilograms or more
with diseases where removal of plasma components is indicated.

All treatments administered via the Prismaflex' control unit must be prescribed by a physician
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Gambro Renal Products, Inc. Traditional 510(k)
14143 Denver West Parkway, Suite 400 Prismaflex®
Lakewood, Colorado 80401

510(k) SUMMARY, continued

Assessment of performance data

The testing performed for the Prismaflex® equipped with software version 5.10, in order to
determine the substantial equivalence with predicate devices included:

* Complete software and system verification and validation including functional, performance
and safety requirements;

* Compliance has been demonstrated to the following international standards;
" IEC 60601-1: Medical electrical equipment: Part 1: General requirements for

safety
o IEC 60601-1-1: Medical electrical equipment: Part 1-1: General requirements for

safety - Collateral standard: Safety requirements for medical electrical systems
o IEC 60601-1-2: Medical electrical equipment: Part 1-2: General requirements for

safety - Collateral standard: Electromagnetic compatibility - Requirements and
tests

o IEC 60601-1-4: Medical electrical equipment: Part 1-4: General requirements for
Collateral Standard: Programmable electrical Medical Systems

o IEC 60601-2-16: Medical electrical equipment - Part 2-16: Particular
requirements for the safety of haemodialysis, haemodiafiltration and
haemofiltration equipment

Conclusion

The successful testing of the Prismaflex® equipped with software version 5.10 demonstrates
safety and effectiveness when used for the defined indications for use and is substantially
equivalent to the predicate devices.
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Gambro Renal Products, Inc. Traditional 510(k) for the
14143 Denver West Parkway, Suite 400 Prismaflex® System
Lakewood, CO 80401

6.0 TRUTH AND ACCURACY STATEMENT

As Required by 21 CFR 807.87(k)

I certify that, in my capacity as Director Regulatory Affairs of Gambro, I believe to the best of
my knowledge, that all data and information submitted in the premarket notification are truthful
and accurate and that no material fact has been omitted.

March 21, 2011
Date Enrico Marchetti

Director Regulatory Affairs
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Gambro Renal Products, Inc. Traditional 510(k) for the
14143 Denver West Parkway, Suite 400 Prismaflex® System
Lakewood. CO 80401

7.0 CLASS III SUMMARY AND CERTIFICATION
The Prismaflex® has been classified as a Class 11 medical device and therefore a Class Ill
Summary and Certification in accordance with 21 CFR 807.87() and 807.94 is not
applicable and therefore is not provided.

Classification Name: Hemodialysis system and accessories
Device Class: 11
Product Code: 78KDI
Regulation Number: 21 CFR 876.5860

8.0 FINANCIAL CERTIFICATION OR DISCLOSURE STATEMENT
No clinical trails or studies have been performed in support of this 510(k) submission and
therefore no financial certification and/or disclosure statement in accordance with 21 CFR
807.87(i) have been provided in this 5 10(k) submission.

9.0 DECLARATIONS OF CONFORMITY AND SUMMARY REPORTS
A declaration of conformity for the functionally safety testing that was performed in
accordance with IEC 60601-2-16: 1998 Medical Electrical Equipment - Part 2: Particular
Requirements for Safety of Hemodialysis Equipment (Applicable parts only) for the
Prismaflex® System is provided on the following page. This declaration is based both on
internal verification and on the independent evaluation performed by TOV SOD Product
Service (Munich - Germany) on the Prismaflex System.

In accordance with the FDA Guidance for the Content of Premarket Notifications for
Hemodialysis Delivery Systems, August 7, 1998, a declaration of conformity for electrical
safety and electromagnetic compatibility may be provided. The information regarding this
Declaration of Conformity can be found in Section 17 of this submission.
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Gambro Renal Products, Inc. Traditional 510(k) for the
14143 Denver West Parkway, Suite 400 Prismaflex® System
Lakewood, CO 80401

Declaration of Conformity

I certify that the functionally safety testing has been performed in accordance with IEC 60601-2-
16: 1998 Medical Electrical Equipment - Part 2: Particular Requirements for Safety of
Hemodialysis Equipment (applicable parts only) for the Prismaflex® System.

March 21, 2011
Date Enrico Marchetti

Director Regulatory Affairs
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Gambro Renal Products, Inc. Traditional 510(k) for the
14143 Denver West Parkway. Suite 400 Prismaflex" System
Lakewood, CO 80401

10.0 EXECUTIVE SUMMARY

10.1 Device Description
The Prismaflex* System is intended for Continuous Renal Replacement Therapy (CRRT) for
patients with acute renal failure and/or fluid overload.

The goals of acute renal failure treatments are removal of waste products. restoration of acid-base
balance: correction of electrolyte imbalances (e.g., hyperkalemia). patient fluid balance.
nutritional support. and other conditions in which fluid removal is needed. Prismaflex' System
offers four Continuous Renal Replacement Therapy (CRRT) options: Slow Continuous
Ultrafiltration (SCUF). Continuous Veno-Venous Hemofiltration (CVVH), Continuous Veno-
Venous lemodialysis (CVVHD). and Continuous Veno-venous Hemodialfiltration (CVVH[)F).
The Prismaflexk System is also intended for Therapeutic Plasma Exchange Therapy (TPE) for
patients with diseases where removal of plasma components is indicated.

In TPE. plasma containing disease mediators is pulled from the patient's blood across the filter
membrane. A replacement fluid is used to replace the amount of plasma removed.

Access to TPE therapy is controlled via password protection and requires Gambro personnel to
enter a specific password unique for each machine.

Figure 1: Prismualexi §istem
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Gambro Renal Products, Inc. Traditional 510(k)
14143 Denver West Parkway, Suite 400 Prismaflex®
Lakewood, Colorado 80401

10.3 Summary for Performance Testing

Assessment of performance data

The testing performed for the Prismaflex equipped with software version 5.10, in order to
determine the substantial equivalence with predicate devices included:

* Complete software and system verification and validation including functional, performance
and safety requirements;

* Compliance has been demonstrated to the following international standards;
o IEC 60601-1: Medical electrical equipment: Part 1: General requirements for

safety
o IEC 60601-1-1: Medical electrical equipment: Part 1-1: General requirements for

safety - Collateral standard: Safety requirements for medical electrical systems
o IEC 60601-1-2: Medical electrical equipment: Part 1-2: General requirements for

safety - Collateral standard: Electromagnetic compatibility - Requirements and
tests

o IEC 60601-1-4: Medical electrical equipment: Part 1-4: General requirements for
Collateral Standard: Programmable electrical Medical Systems

o IEC 60601-2-16: Medical electrical equipment - Part 2-16: Particular
requirements for the safety of haemodialysis, haemodiafiltration and
haemofiltration equipment

Conclusion
The successful testing of the Prismaflex® equipped with software version 5.10 demonstrates
safety and effectiveness when used for the defined indications for use and is substantially
equivalent to the predicate devices.
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Gambro Renal Products. Inc. Traditional 510(k) for the
14143 Denver West Parkway. Suite 400 Prismaflex System
Lakewood. CO 80401

11.0 DEVICE DESCRIPTION

11.1 Physical and/or Electronic Description
The Prismaflex control unit is a software controlled device that performs the following functions:

* Loads and primes the Prismaflex set automatically.
* Pumps blood through the blood floNN path of the Prismaflex set.
* Delivers anticoagulant solution into the blood flow path.
* Controls fluid removal/plasma loss from the patient.
* Pumps sterile infusion solution into the blood access line for hemodilution with the Pre-

blood pump (PBP).
* Pumps sterile replacement solution/fluid and/or sterile dialysate. Pumps effluent.
* Monitors the system and alerts the operator to abnormal situations through alarms.

11.1.1 Physical Description
A general description of the Prismaflex® control units and its main components is provided in the
following pages; location of the components is highlighted in the pictures.

CONTROL UNIT FRONT PANEL

FIGURE 2: Prisnaflex Pumps

I. Dialysate/Replacement 2 pump
2. Replacement pump
3. Blood pump
4. Pre-blood pump
5. Syringe pump assembly
6. Effluent pump

_ 7. Pump raceway
8. Rotor
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Gambro Renal Products. Inc. Traditional 5 10(k) for the
14143 Denver West Parkway. Suite 400 Prismaflex System
Lakewood. CO 80401

FIGUI RE 3: Prismaflex Pressure Components

I . Return pressure port
2. Effluent pressure pod
3. Deaeration chamber holder
4. Filter pressure pod
5. Access pressure pod
6. Pressure sensor housings
7. Pressure pod (not used, for future

features)

12

R3
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Gaibro Renal Products. Inc. Traditional 5 10(k) for the
14143 Denver West Parkway. Suite 400 Prismaflex' System
Lakewood. CO 80401

FIGURE 4 Prisuzale.v Sensors and( lamps

S1. Discharger ring guide
2. Air bubble detector (housing also

has a tubing detection switch and
a patient blood sensor)

3. Return line clamp (assembly also
has a tubing detection switch)

4. Pinch valves (upper and lower)
5. Bar code reader
6. Syringe control panel
7. Blood leak detector

A 12
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Gambro Renal Products, Inc. Traditional 510(k) for the
14143 Denver West Parkway, Suite 400 Prismaflex" System
Lakewood. CO 80401

FIG URE 5: Prismallex Stale components

I . Dialysate scale
2. Replacement scale
i. Scale carrying bar assembly
4. Effluent scale
5. PBP scale

General scale information
Independently monitor fluid
bag/container weights. Weight is used
by Prismaflex software to precisely
control solution flow rates and patient
fluid removal /plasma loss. An alarm
sounds when the PBP. dialvsate and
replacement solution bags/'containers
are nearly empty. or when the effluent
bag is nearly full.
The operator pulls the bar tray of a

I scale out (away from) the control unit
to attach or remove bags/containers.
When the tray is pulled out. the scale is
in "open" position: when the tray is
completely pushed in, the scale is in

2 -closed- position. An alarm sounds if
the scale is open when operating
conditions require it to be closed.
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Gambro Renal Products, Inc. Traditional 510(k) for the
14143 Denver West Parkway, Suite 400 Prismaflext System
Lakewood, CO 80401

Figure 6: Prisma flex Miscellaneous components

I. Status light
a. Green: Indicates that all monitored

parameters are normal during
administration of the treatment
(Run mode).

b. Yellow: Indicates that a Caution or
Advisory alarm has occurred. or an
alarm has been overridden.
Immediate patient safety is not
compromised, but the operator
should investigate. Note: In Setup,
Standby. End. and Custom modes.
yellow indicates that all monitored
parameters are normal, but a patient
treatment is not in progress.

c. Red: Indicates that a Warning or
Malfunction alarm has occurred
because of a condition of possible
patient hazard. Immediate operator
intervention is required.

2. Clips (left and right side)
3. Tubing guides
4. Loader
5. Side hook (left and right side)
6. Recessed handle
7. Display
8. Upper clip
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Gambro Renal Products, Inc. Traditional 510(k) for the
14143 Denver West Parkway. Suite 400 Prismaflex System
Lakewood. CO 80401

Figure 7 Prisma/lex Rear panel

Is I- - I1. Speaker
2. Fan
3. Hour meter

14 2 4. Remote alarm connection
5. Buzzer (inside)

4M 6. Rear handle
13 A

7. Power cord holder
8. Power cord socket
9. Connection for potential

12 equalization conductor
10. Power switch
11. Pump crank
12. Technical data card holder
13. Ethernet port
14. RS232 serial communication

-s port
15. Rear handle (top)

1010

9

-- 7

a
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Gambro Renal Products, Inc. Traditional 510(k) for the
14143 Denver West Parkway, Suite 400 Prismaflex® System
Lakewood, CO 8040 1,

11.1.2 Electrical Description
The Prismaflex® electronic design consists in principal of the following main modules:

* Power Supply Unit (PSU)
* Protective CPU board
* Carrier board (working as motherboard for the Control CPU)
* Control CPU (PC-104)
* ARPS board
* PIB board

Supporting and connected modules are:
* Peristaltic fluid pumps * Pressure sensors
* Blood pump * Bar-code reader
* Syringe pump * Patient card holder
* Loader * External RS232 & Ethernet boards
* Scales * LVDS interface board
* ABD assembly * Touch screen controller
* Blood leak detector * TFT-display with backlight inverter
* Pinch valves and touch screen
* Venous clamp * Alarm light and buzzer
* Pressure valves * Hour meter

Power Supply
The power supply provides the following DC voltages referred to a common ground:

Voltage Low High Nominal Description
Limit Limit Current

+24Vm 22.8V 25.2V 15A (shared Positive 24V used as supply mainly to actuators. This
with voltage is enabled by the signal ENABLE_24Vm from the
currently Protective CPU board. When the PSU is running on battery
unused in 24V mode (UPS mode) these limits can be ignored and
+24Vc) the voltage might follow the battery voltage (max IV below

battery voltage)
+12Vout 11.9V 12.3V 4.OA Positive 12V used for supply of analogue parts as well as

the ARPS pump

+5Vd 5.1V 5.3V 6A Positive 5V generally used for digital circuitry

+5Vprot 5.1V 5.3V 5A Positive 5V used for digital circuitry in the protective system
and also used for miscellaneous digital circuitry

-5Va -5.4V -51V 2.OA Negative 5V used as supply to analogue parts
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The power supply connections are identified in the table below:

Description Signals Interfacing board(s) module(s)

Protective CPU supply & PSU +5Vd, +5Vprot, +12Vout, - Protective CPU board
voltage supervision 5Va, +24Vm, GND
Enable of actuator power ENABLE_24Vm From Protective CPU board

Carrier board (Control CPU) +5Vd, +12Vout, Carrier board (signals POWER FAIL,
supply & PSU status POWERFAIL, ENABLE 24Vm and POWERRESET are passed by

POWERRESET, the Carrier board to the Protective CPU)
ENABLE_24Vm, GND

ARPS supply +12Vout, -5Va, +24Vm, GND ARPS board

PIB supply +5Vprot, +l2Vout, -5Va, PIB board
+24Vm, GND

Slave pump & Loader supply +5Vd, +24Vm, GND PBP/Infusion pump, Replacement pump, Dialysate
pump, Effluent pump, Blood pump and Loader

Syringe pump supply +5Vprot, 5Va, GND PBP/Infusion scale, Replacement scale, Dialysate
scale and Effluent scale

Back-up battery test TESTBAT From Protective CPU board

Battery test status OUTTBAT To Protective CPU board
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The table below identifies the Protective Board Connections:
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Carrier Board
The Carrier Board has the following main functions:

* Motherboard for the Control CPU
* Backlight inverter control for user interface TFT screen
* Provides 12 C communication to the  compatible Control CPU
* Contains 512kB battery backed-up memory for storage of data from therapies, events and

alarms (384kB) and used for communication and for the PCMCIA controller supporting
the Patient card interface.

The table below identified the Carrier Board Connections:

Control CPU

RA 11-019 Page 43 of 101

(b)(4)

(b)(4)

(b)(4)

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Gambro Renal Products, Inc. Traditional 510(k) for the
14143 Denver West Parkway, Suite 400 Prismaflexx System
Lakewood, CO 80401

The table below identifies the Control CPU Connections:

ARPS Board
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The table below identifies the ARPS Connections:
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The table below identifies the PIB Board Connections:

Additional information regarding the electrical system can be found in the Prismaflexo Service
Manual, provided in Attachment I
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11.1.3 Block Diagram
The Prismaflex System is divided into six (6) different logical subsystems:
I. User Interface (UI)
2. Control
3. Protective
4. Slaves
5. Cabinet/Base
6. Power System

The following diagram (Figure 8) provides an overview of the system:

/3

In accordance with the FDA Guidance for the Content of Premarket Notifications for
Hemodialysis Delivery Sy stems, August 7, 1998. the block diagram for the Prismaflex" System
(Figures 9 and 10) are provided on the following pages.
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FIGURE 9: Prismaflext System Block Diagram with Internal Connections
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FIGURE 10: 12C Interconnection Communication
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11.1.4 Functional Description
In accordance with the Guidance for the Content of Premarket Notifications for Hemodialysis
Delivery Systems, August 7, 1998, a high level functional description of the Prismaflex® System
is provided in Section 11.2 System Features/Functions of this submission and additional more
detailed information is provided in the following Prismaflex® attachments:

* Chapter2 of the Prismaflex® Operator's Manual (G5039903) in Attachment 2
* Prismaflex® System Specification, MDREC-1 12225, in Attachment 35

An abstract of the System Specifications (MDREC- 112225) with the requirements related to TPE
is provided in the following table:
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11.1.5 Flow Paths
The following diagrams identify the fluid paths for the Prismaflex® System (e.g., blood,
dialysate. effluent) that indicate how each path interacts with the various components of the
dialysis system during patient treatment.

FIGURE 11: SCUFFlo
Prismailex SCUF provides patient fluid removal and allows for PBP infusion.
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FIGUIRE 12: C VVIl prc postlfilter flow
Prisiaflex CVVH provides hemofiltration with both pre and post-filter

replacement infusion and allows for PBP infusion.
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FIGURE 13: CVVHD flow
Prismaflex CVVHD provides hemodialysis and allows for PBP infusion

Ft QUcS,. G4 a it -* PsV BMW A" R*"bM - k Mit wrom pwewe
theya seewpet -hnde

-oeo a 1kw

DbVlI big ElAu bg Pbq

Ph "M i PrPeUuN* r l" pl

RA 11-019 Page 54 of 101

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Gambro Renal Products. Inc. Traditional 510(k) for the
14143 Denver West Parkway, Suite 400 Prismaflex' System
Lakewood. CO 80401

FIGURE 14: C VVHOIF flow
Prismaflex CVVIHDF provides hemodiafiltration with either pre or post-filter

replacement infusion and allows for PBP infusion.
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FIGURE 15: TPE flow
Prisnaflex TPE provides plasmafiltration with post-filter replacement and

allows for P1P infusion.
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11.1.6 Dialysate Description
The Prismaflex® System may be used with any prescribed dialysate or replacement solutions that
conform to applicable national registration, standards or laws. If commercially available
replacement solution is used, it must be labeled as intended for Hemofiltration and Hemodialysis.

11.1.7 Possible Configurations
There is no single needle configuration for the Prismaflex@ System. The different therapies could
be thought of as different configurations in that different combination of the pumps and scales are
used for different therapies. The descriptions of the different therapies can be found in Section
11.2.4 and the diagram of the different flow paths used for each therapy can be found in Section
11.1.5.

11.1.8 Accessories Used in the Delivery
The blood warmers that have been 510(k) cleared for use with Prismaflex® System are identified
in the table below.

Warmers 510(k) Cleared
Prismaflo" K020103 07/24/02
Prismatherm H- K991159 09/03/99
Prismacomfort K071909 10/18/07

Prismaflorm blood warmer
Prismaflo warmer consists in a control unit plus water reservoir and a silicone sleeve to be set
around the return line of the Prismaflex set, downstream the return clamp. This sleeve is warmed
with circulating heated water. Efficiency of the Prismaflo blood warmer is independent on the
therapy configuration.
The Prismaflo blood warmer fits all High Flow sets.

Prismatherm I1m blood warmer
Prismatherm 11 consists of a heated aluminum cylinder and an extension line coiled into the
cylinder groove. The Prismatherm 11 extension line connects at the Prismallex set warmer
connection, between the filter outlet and the deaeration chamber. Operating temperature of the
heating cylinder is user selectable.

PRISMA COMFORT blood warmer
Prismacomfort warmer consists in a control unit and a silicone sleeve (autoline 4R) to be set
around the return line of the Prismaflex set, downstream the return clamp. This sleeve is warmed
with electrical wire resistors. Efficiency of the Prismacomfort blood warmer is independent on
the therapy configuration.. Two sizes of autolines are available to fit the full range of Prismaflex
sets.
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11.1.8.1 Fluid Bags
The scales of the Prismaflex Control Unit accept only the following maximum bags
configuration:
* 4 standard 5000-ml fluid bags
* I standard 9000-ml fluid bag, plus 3 standard 5000-ml fluid bags

11.1.8.2 Syringes
The Prismaflex Control Unit supports the following types of luer lock syringes:
Size 10-cc:
BD PLASTIPAK 10, TERUMO 10, Braun (Omnifix) 10

Size 20-cc:
BD PLASTIPAK 20, TERUMO 20, Kendall Monoject 20, Braun (Omnifix) 20.

Size 30-cc:
BD PLASTIPAK 30, TERUMO 30, ICO GAMMA PLUS 30, PIC 30 LL, Braun (Omnifix) 30.

Size 50-cc:
BD PLASTIPAK 50, TERUMO 50, Codan Luer Lock 50, Fresenius Injectomat 50, Ecoject 50,
Kendall Monoject 50, BRAUN (Omnifix) 50, B-Braun Perfuser 50.

11.1.9 Tubing sets
Only Prismaflex Sets (manufactured by Gambro) may be used with the Prismaflex Control Unit.
Disposable Prismaflex Sets are available for each type of therapy that can be performed with the
Prismaflex® System. Only a Prismaflex Set that is compatible with the type of therapy to be
performed should be used. The disposable Prismaflex Sets available for sale in the U.S. are
identified in the table below along with the applicable number and the date they were cleared.

Disposable set # Cleared

Gambro Prismaflex M60 K041005 10/07/2004
Gambro Prismaflex M100 K041005 10/07/2004
Gambro Prismaflex M I50 K080519 06/13/2008
Gambro HFO000 K042938 01/06/2005
Gambro HF1400 K042938 01/06/2005
Gambro Prismaflex TPE 2000 P830063 Real time review supplement

submitted by Gambro on
October 10, 2007
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11.2 System Features/Functions
The Prismaflex® System has a touch screen user interface that provides operation instructions on
screen. The Prismaflex safety system provides color coding and bar-code identification of the
filter sets that are automatically loaded. The Prismaflex Control Unit continually monitors the
operation of the machine and displays one of four (4) types of alarms if an abnormal situation
occurs. The Prismaflex® System has five (5) pumps that allow multiple therapeutic combinations;
including a "pre-blood pump" that allows infusion of a supplemental solution for hemodilution or
anticoagulation of the extracorporeal circuit. The Prismaflex® System also contains an integrated
discharge ring that reduces ECG interference caused by roller pumps. The Prismaflex® System
contains two (2) integral "pinch" valves for the management of pre- and post-filter infusion so
that the pre- and post-infusion mixing points during a treatment can be changed using the same
type set. Additional more detailed information is provided in Prismaflex® Operator's Manual that
can be found in Attachment 2.

11.2.1 Performance Specifications
Dedicated Disposable Sets For CRRT:
Available in U.S. M60/M100/M150

HF1000 & HFI400

For TPE:
Gambro Prismaflex TPE 2000 Set
(Real time review supplement submitted by Gambro on
October 10, 2007)

Syringe 10, 20, 30 & 50 mi
Anticoagulation User-controllable as continuous or bolus
Dialysate Flow Rate CVVHD & CVVHDF:

0 to 8000 ml/hr
Increment: 50 ml/hr

Dialysate Flow Rate Accuracy ± 30 ml/hr
Replacement Flow Rate CVVH & CVVHDF:

0 to 8000 ml/hr
Increment: 50 ml/hr

TPE:
0 to 5000 ml/hr
Increment: 10 ml/hr

Replacement Flow Rate + 30 ml/hr
Accuracy
Blood Flow Rate 10-450 ml/min.

Flow rate depends on the Prismaflex therapy/set
combination selected by operator

Blood Flow Rate Accuracy ±10% of user set point
Accuracy of blood flow is maintained if the inlet pressure is
higher (less negative) than -250 mmHg and the outlet
pressure is lower than +350 mmHg
Treatment time up to 72 hours.
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Pre-Blood Pump Flow Rate SCUF, TPE:
0 to 1000 ml/hr
(For TPE the Total PBP Volume is 2000 ml/treatment).

CVVH, CVVHD, CVVHDF:
0 to 4000 ml/hr

Pre-Blood Pump Accuracy ± 30 ml/hr
Effluent Pump Flow Rate 0 to 10,000 ml/hr depending on the therapy
ECG Discharger YES
Therapies CRRT (SCUF, CVVH, CVVHD, CVVHDF) and TPE
Pumps Blood pump

PBP solution pump
Replacement solution pump
Dialysate solution pump
Effluent pump

Scales Dialysate
Replacement
Effluent
Pre blood pump

Transmembrane Pressure TMP:
TMP (CRRT) User settable: +70 to +300 mmHg
TMPa (TPE) Default: +300 mmHg

TMPa:
User settable: +50 to +200 mmHg
Default: +100 mmHg

Dialysate Conductivity and Dialysate Conductivity and Temperature are not controlled
Temperature by Prismaflex
Patient Fluid Removal For CRRT: 0 to 2000 ml/hr
Performance Range For TPE: 0 to 1000 mI/hr

Increment: 10 ml/hr
Patient Fluid Removal ± 30 ml/hr
Performance Range Accuracy ± 70 ml/3hr

± 300 ml/24hr
Scales calibrated at ambient temperature at which they will
be used. Ambient temperature change less than ±30C
(5.4 'F) during treatment.

Patient weight limitation The Prismaflex control unit is intended to be used on
patients weighing 8 kg or more.
A higher minimum patient weight limit may apply for the
disposable set selected for the therapy.

Access Pressure and Return Access Pressure:
Pressure -250 to +300 mmHg

Return Pressure:
-50 to +350 mmHg

Access Pressure and Return 110% of reading or + 8 mmHg (whichever is greater)
Pressure Accuracy
Pre-treatment Hematocrit 10 to 60%
(TPE) Increment: 1%

Default: 43%
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Total Replacement Volume 0 to 10,000 ml
(TPE) Increment: 100 ml

Default: 3000 ml
Replacement Container Volume 0 - 5000 ml
(TPE) Increment: 10 ml,
Patient Plasma Loss Rate 0, or 10 to 1000 ml/hr
Range: Increment: 10 ml/hr
(TPE) Default: 0 ml/hr

11.2.2 Safety Systems and Alarms
The Prismaflex Control Unit continually monitors itself and the Prismaflex Set for proper
functioning during operation. If an abnormal situation occurs, the Control Unit signals one of four
(4) types of alarms: Warning, Malfunction, Caution, or Advisory alarm that are described below.
Additional information regarding the alarms can be found in Chapter 9 of the Prismaflex®
Operator's Manual in Attachment 2.

All alarms are prioritized. This means that if multiple problems exist, only the highest-priority
alarm screen is displayed. Clearing the highest-priority alarm causes the next-highest-priority
alarm screen to be displayed, and so on. As each alarm appears on the display, the operator
follows the instructions on the screen in order to respond to the alarm. The operator is notified of
an alarm condition via a red or yellow status light, an audible alarm, and an alarm screen on the
display. Each alarm screen has instructions for how to respond to the alarm and provides a MUTE
key, which allows the operator to temporarily silence the alarm (for 2 minutes). When applicable,
a Help screen is available to provide additional information.

1. WARNING ALARMS
Warning alarms occur if conditions of possible patient hazard exist that require prompt operator
intervention; for example, air bubbles in the return line or extreme positive pressure in the return
line.

Control Unit Actions

Operator Response
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2. MALFUNCTION ALARMS
Malfunction alarms occur if patient safety cannot be monitored due to a failure of the system;
for example, failure during self-tests, errors in the software, or hardware failure.
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3. CAUTION ALARMS
Caution alarms occur if a condition exists for which the proper action is to suspend treatment,
but it is safe to continue blood and syringe pump flow; for example, the PBP, dialysate or
replacement solution bag is empty or the effluent bag is full.
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4. ADVISORY ALARMS
Advisory alarms occur if a condition exists of which the operator should be aware, but the
patient is not at immediate risk; for example, when preventive maintenance is due. The
patient's treatment continues during an Advisory alarm.

Operator Response

11.2.3 Key Design Features

11.2.3.1 Dialysate Conductivity Monitor

11.2.3.2 pH Sensor
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12.0 SUBSTANTIAL EQUIVALENCE DISCUSSION

12.1 Substantial Equivalence Claim
Prismaflexo with software version  manufactured by Gambro Lundia AB is substantially
equivalent to Prisma System  manufactured by Gambro Dasco S.p.A. and to
Prismaflex System with software version  manufactured by Gambro Lundia AB.

12.2 Identification of Predicate Devices
Manufacturer
Gambro Dasco S.p.A.

Common name
Hemodialysis Delivery System

Trade name (including version and release numbers)
Prisma System R 03.1OA

Any number assigned by FDA, e.g., K number
K062090 cleared by FDA on October 18, 2006

Manufacturer
Gambro Lundia AB

Common name
Hemodialysis Delivery System

Trade name (including version and release numbers)
Prismaflex® System version 3.20

Any number assigned by FDA, e.g., K number
K072093 cleared by FDA on February 1, 2008
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12.3 Comparison with predicate devices
Indications for use
The Prismaflex® with software version the same intended use as Prisma System R

and Prismaflex® System version  as far as CRRT for patients with acute renal failure
and/or fluid overload is concerned.

The Prismaflex® with software version  has the same intended use as Prisma System
 as far as TPE is concerned for patients with diseases where removal of plasma

components is indicated.

Technology
No changes as far as technology are concerned for the Prismaflex® System in comparison with the
predicate devices.

Performance specifications, including any testing
There are no differences in terms of performance specifications between the predicate devices Prisma
System   for TPE and Prismaflex® System version  for CRRT.

Device comparison table
A detailed comparison table is provided in chapter 10.2
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13.0 PROPOSED LABELS, LABELING, AND ADVERTISEMENTS

13.1 User Manuals
* Prismaflex@ Operator's Manual can be found in Attachment 2.
* Prismaflexg Service Manual can be found in Attachment 1.
* Communication Programmer's Guide can be found in Attachment 3.

Detailed description of TPE is provided in the Prismaflex® Operator's Manual in Chapter 6
"Therapeutic Plasma Exchange", Chapter 12 "Specifications" in Attachment 2.

13.2 Warnings and Cautions
The warnings and cautions that are applicable for Prismaflex' System can be found on pages 1:7-
1:11 in the Prismaflex® Operator's Manual in Attachment 2.

13.3 Maintenance Information
The maintenance information applicable for the Prismaflex® System can be found at Chapter 11
in the Prismaflex® Operator's Manual in Attachment 2.

13.4 Labels
Sample of type label and of labels affixed directly to the Prismaflex® System can be found in
Attachment 4 and 262.

14.0 STERILIZATION AND EXPIRATION DATING
The Gambro Prismaflex® System is not sold as sterile and therefore this section is not applicable.

15.0 BIOCOMPATIBILITY
Patient contact is via 5 10(k) cleared or PMA approved medical devices.
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16.0 SOFTWARE
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3. The List of risk control measures for the Prismaflex® System, Attachment
32) provides on a tabular format the following information:

FIELD INFORMATION
ID Unique identification number for each row of the table,

corresponding to the specific Risk Control Measure (RCM) in the
requirement management tool (DOORS software documentation
package)

Risk Control Measures for The description of each risk control measure
the Prismaflex system
FTA reference The identification of the document(s) containing the FTA in which

the risk control measure is present

The risk control measures specifically designed for the TPE therapy are provided in the below
table, which is an extract of the List of risk control measures for the Prismaflex® System,

 (Attachment 32):
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Risk management summary for Prismaflex   can be found in
Attachment 33. It provides an updated evaluation of the risk for the Prismaflex System and a
risk benefit analysis for its usage.
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16.4 Software Requirements Specifications
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These SRS documents contain the trace to the applicable system specifications, system design
description and risk mitigations, as indicated in the below table:
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16.5 Architecture Design Chart
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FIGURE 17 Protective Software Architecture
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FIGURE 18: Interaction between the Software Items

FIGURE 19: User linterface Softriie Architecture
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16.8 Software Development Environment Description
The software development environment description provided below is specific for Prismaflex®
System.

16.8.1 Summary of Software Development Life Cycle
The software design, development, verification and validation activities were performed
according to the ISO 62304 standard which describes the software life cycle processes and which
is used by Gambro Lundia AB as a reference.

The following diagrams demonstrate the high level overall design process and the detailed
software design process.
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FIGURE 21: Design Process
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16.8.2 Control/Baseline Documents
See Attachment list.

16.8.3 Software Coding Standard(s)

16.8.4 Configuration Management and Maintenance

16.9 Verification and Validation Documentation

16.9.1 Summary List of Verification and Validation Activities
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16.9.2 Results of Verification and Validation

16.9.3 Pass/Fail Criteria

16.10Revision Level History
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16.11 Unresolved Anomalies

17.0 ELECTROMAGNETIC COMPATIBILITY AND ELECTRICAL SAFETY

17.1 Electromagnetic Compatibility

17.2 Electrical Safety Testing
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Declaration of Conformity

I certify that the electrical safety testing has been performed in accordance with IEC 60601-1:
1988 "Medical Electrical Equipment-Part 1; General Requirements for Safety" plus Amendment
1:1991 and Amendment 2:1995, and electromagnetic testing has been performed in accordance
with IEC 60601-1-2:2001 "Medical electrical equipment -Part 1-2: General requirements for
safety - Collateral standard: Electromagnetic compatibility -Requirements and tests" for the
Prismaflex® System.

March 21, 2011

Date Enrico Marchetti
Director Regulatory Affairs
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18.0 PERFORMANCE TESTING-BENCH

Numerous types of bench testing has been performed for the Prismaflex® including
component level hardware testing, testing required to the support the declarations of
conformity to standards contained in this 510(k) submission, testing required by process to
ensure compliance with other international standards applicable to hemodialysis machines as
well the software testing, see Verification and Validation Documentation of this 510(k)
submission.
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Prismaflex

Service Manual
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An integrated system for:
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Intellectual Property Rights

Copyright:
C 2005 2009 Gambro Lundia AB
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Prismaflex Service Manual

1. Before you get started

2. Installation Guide

3. Technical Description

4. Function Check -7

5. Alarms and Troubleshooting

6. Preventive Maintenance

7. Schematics

8. Specifications

9. Equations

00

05235004 Revsim 07.2029

ProgE2m ve lon 5.xx

MDREC-122961 Verson 1.0 Effective data:201 0-08-31

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 4 of 328

Contents

1. Before you got started

About this Manual ............................. - 12
Keywords Used in this Manual ........ . .... . 1:2\/
Complaint . 1:2
Responsibility and Disclaimer ... .... 1:2

Safety Definitions .................................. . 13
Maintenance .............................. .......... 1:4
Competence of Service Engineers ... 1:4
Technical Support ........................................ - 1:4
Symbols ...... ...... 1:4
Certification Marks 1:7
Disposal ................................... . .... 1:7

Disposal of Discarded Equipment ................... . . ........... . 1:7

2. Installation Guide

A bout this Chapter ......... ........... . . ....... .......... 2:2
Installation .................................................... 2:3

Contents of Prismaf1ex Control Unit Shipping Carton .......... ( ....... 2:3
Electrical Requirements . ...... .... . 2:4
Electromagnetic Environment Requirements .............. . . . . 2:4

Space Requirements .............. .......... .............. 2:4

Unpacking and Assembly ........ ... . . ............. 2:4
Unpacking ......... ............ 2:4
Connect Power Cord ... . . . . . . ....... 2:5

Install Scale Carrying Bars 2:6
Attachment of caution-label . . . ..... ........ . 2:6
Prismaflex Control Uiit Calibrations ..... ..................... 2:7
Change of Syringe Clip . ......... ...... 2:8

Installation Test . ... .. ....... ........... .......... 2:8

3. Tedinical Descrption

Prismaflex Control Unit 3:2
Prismalex Control Unit Functions-S ...... ......... 3:2
Prismaflex ControlUnit Components ................ 3:3
Front Panevl. ./....... .................................. 3:3

Front'Panel - Pumps ........... ........ 3:3
Front Panel - Presiure Components ............................ 3:4

-Front Panel - Sensors and Clamps . . ..... .... ........ 3:6
Front Panel - Scale Components ..... .......... . 3:8
Front Panel -Miscellaneous components .......... ......... . 3:10

.Rear Panel .................... 3:12
InteriorComponents ..... ....... ........... 3:17

Interior - Door (Closed hatch) ..... .......................... 3:17
Interior - Door (Opened hatch) . . ......... ........ . 3:18
Interior - Front I .... . 3:20
Interior - Front 2 . ........ .......... 3:22
Interior- Front 3 ..................... 3:24
Interior - Front 4 ..................... 3:26

Electrical Description . . ... ......... . 3:30

G503504 Resion 072009
Progran veosion 1Sxn

C-2 61 Version I10 Effocbve dale-20l10-0S-$ 15

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 5 of 328

Internal Connections .......................................... 3:30
Modules ............................... .................... 3:34

Power Supply ........ 3........... :35
Carrier Board .................... 3:36
Control CPU ................. -- 3 36
Protective CPU board ........... .......... 3:37s
ARPS board .................. 3:39
PlB board ............ .... 3:40

Alarm light module .)..... .. 3:41

L\VDS interface board . . 3:4LVDS interace.board........ ...................... -34
External RS232 board . . . . .. . 3:42

External Ethernet board ............. . . 3:42
External Remote Alarm Connector ................................ 3:42
Fluid pumps ...... . .. ........ 3:43

Blood pump .. ...... 3:43
Syringe pump . . 3:43
Loader ................. .. ...... .......... 3:44
Scales ........... . 3:44

ABD assembly ............ . ............. 3:44
Signals ............... 3:45

4. Function Check

About this Chapter . .. ..... 4:2
Main-controlled Components . (A . . .. . ........ 4:3

Self-tests .......... \, ....... ...... 4:4
Operating System Initialization .. ............. 4:4
Initialization Test . . .- . . ... . .. .. . 4:5
Prime Self-test ....... .. ... 

4.8
PrmeSlftet.............................. ... ....... 4:8

Pre-Prime . 4:8
Post-Prim e ..... ...... . ...... ......... 4:13

Periodic Self-test ..... . ................. 4:20

Alarm Monitoring During the Periodic Self-Test ....................... 4:22
Technical Screens . .. . 4:23

First Teclmical-Screen ...... 4:23
Second TeclicalScreen . . 4:28

1 / I
Third Teclmnical Screen / .. .. .. . . .. . .... 43
FourthTechmical Screen .... . . .. ........... 4:34

5. Alarms and Troibleshooting

Aboutthis chapter ...... . .................. 5:2
Warning Alarms .. .. 5:4

Prismaflex Control UiifActions ......... ...... . 5:4
perator Response 5:4

Overridden Warning Alarms .................. . 5:4
M alfniction Alarm s . ................... ....... . 5:5

Prismallex Control Unit Actions ..... .. .......... . 5:5
Operator Response . . ............ ......... . 5:5
Overridden Malfunction Alarms .... ....... .......... 5:6

Caution Alarms . . . ...... . ... . ... 5:7
Prisnaflex Control Unit Actions ..... .... ...... . 5:7
Operator Response ................ 5:7

Advisory Alarms ............... . 5:8

G5335004 Revs on 07.2009

Program version 5rxx

MOREC-122961 Version: 10 Effectie date:2010O831

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 6 of 328

Prismaflex Control Unit Actions ..... ..... ......... . 5:8
Operator Response . . 5:8
Overridden Advisory Alarms . . :9

Alamn Priorities ............. . ....... 5:10
Alarm Priority List .- 5A10

Troubleshooting :......................... 5:14
About the Troubleshooting Chapter .......... .......... . 5:14

Warning Alarms Troubleshooting . ......... 5:15
Malfunction Alarms Troubleshooting . . .. . 5:38
Caution Alarms Troubleshooting .....- 5:69
Advisory Alarms Troubleshooting .. 5:89
Additional Troubleshooting . .5:113
Power Failure . ................................................ 5:117
Pressure Pod Adjustment Procedure ......... .. 5:118

Pressure Pod Adjustment (CRRT) . ...... 5:118
Supplies Needed . - ....... . 5:118
Access Pod and Effluent Pod ........... .- -5:119
Filter Pod ...................... ................ 5:120

Pressure Pod Adjustment (TPE) ................ ......... .............. 5:121

Supplies Needed ................... . ..-. ... .......... 5:121
Access Pod (TPE) .. .... 5:121
Filter and Effluent Pods (TPE). . .. . . ...... 5:122

6. Preventive Maintenance

About this Chapter . .. . ....... ...... 6:2

Preventive Maintenance ..... .... . . .... . . 6:3

....................... ...... ......... ......... 63Tools Needed ........... 6:3
Working Time . ... 6:4
Prismaflex PM Kit .. . . 6:4

........................... 6:4
Visual Inspection and Cleaning 6:5
Component Replacement .. .... I . . 6:7
Power Supply Check . ..... . . 6:10...... .................. 61
Service Mode - Checkout using Service Diagnose Mode.. . ........... 6:10

Service Screens . * */- , * 1 * * . . * ..... 6:12
Service - Diagnose Screens .,. ........ 6:14

Diagnose Screen -Pumps Diagnose ... 6:16
Diagnose Screen - Scale Diagnose, < ..... . ..... .......... 6:18
Diagnose Screen -Pressure Pod RZ'psition ........... ...... ... 6:20
Diagnose creen Alarms Tone andLight .... ..... ......... 6:22
Diagnose Screen'- Air Detector .......... ......... . 6:23
Diagnose Screen - Syringe unip . .... .... .......... 6:24

/Diaginose Screen - Claiiip and Pinch Valves ....... .......... . 6:29
ignose Screen - BLD(Biood Leak Detector) ......... ......... . 6:31

Diagnose Screen - Internal ......... ........... 6:32
Diagnose Screen - Communication . . ............... . 6:33
Diagnose Screen -PM timer and Date .. . ..... .......... . 6:40
Diagnose Screen -Clean Screen .. . . .... ......... . 6:41
Diagnose Screen - SW Configuration . .... . ........... 6:42

Service Calibration Screens . ... .. . ... ......... . 6:43
' Calibration Screen - Language Configuration ... . . ......... . 6:45

Calibration Screen - Scales Calibration ... 4 . 4 ... . . .......... . 6:46
Calibration Screen -Pressure Sensors Calibration ........... ......... . 6:48
Calibration Screen - Syringe Pump Calibration ....... . .......... 6:50

G503504 Revision 07.2009
rC1ra version 1 cxx

MDPEC-122961 Version: 1.0 Effective dale:201 0-C8-31/9

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 7 of 328

Calibration Screen -Patient Sensor Calibration ......................... 6:52
Calibration Screen -Filter Clotting Limits .. 6:54
Calibration Screen - Set Clock and Date ............................ 16:55
Calibration Screen - Screen Brightness Calibration ...................... 6:56
Calibration Screen - Pitch and Volume . 6 57,
Calibration Screen - External Communication Interface .................. 6:58
Calibration Screen - Therapy/Sets Configuration ........................ 6:59
Calibration Screen - SW Update ... .. 6:62
Calibration Screen-AirDetector ... . 6:64
Calibration Screen - [P Address/Subnet Mask ............. --.- 6:65

Calibration Screen - Syringe Holder Configuration ......... .... ..... 6:66
Calibration Screen - Supplementary Syringe ..... ............... . . 6:67

Functional Test ................ . ....... 6:69
Periodic Safety Inspection .. ........... 6:72
Final Check . . . . . . . . . . . 6:73

7. Schematics

8. Specifications - -

Environmental Requirements .. . . . . . .... .... . . ..... 8:2
Physical Characteristics of Prismaflex control unit ... . . 8:3
Medical Device Classification .. 8:3

Scales Characteristics ......... ..... .. . > .....'.. . .. 8:3
A C Power ................. ...... .. . 8:3
Electrical Safety ..... .......... , .......... 8:4

AC Leakage Current \X7K......... ............. 8:4
Defibrillation-proof ApplidPar . ............... .8:4

Radio Frequency Interference> .. . 8:4
ElectroiagneticiConipatibility ' ......... . . 8:4
Potential Equalization" .............. ... ................. 8:4

Conformity to International kule ........ . ......... . ......... 8:4
Syringe Settings .................. . .. ................... 8:6

Standard - Syringe anticoagulation met!ud ......................... 8:6
Flow Rates and'Accuracy/2 8:7Flow Rates and'A........................ %............... 9:7
TPE Settings .. ........... 8:9
Audible larn .. .. . . 8:10
Access Lineiressure Sensor .......... 8:10
Return Line Pressure Sensor . .................................. 8:11
Filter Piessure Sensor ... .............. . .......... 8:12
Effluent Lie Pressure Sense ................... 8:13

/AKrBubble Detector .,.. ...................... 8:13
Blood Leak Detector .. 8:14

9. Equations

Blood pump flow rate . . . 9:2
Filter pressure drop ....... . . . . . . . . ......... . 9:2
Effluent flow rate ........ .............. 9:2
Transmembrane pressure ........ ........ 9:3
Total predilution .... . . . . . . . . . . . . ......... . 9:3
Filtration fraction . . . ... .... . 9:3
Plasma flow rate ................... 9:3

G5035004 Revnsiau 07.2039
Program verstn .x1

MDREC-122961 Vers~on: 1-0 Effective date.2010-09-3I

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 8 of 328

Patient fluid removal rate ................... 9:4
Patient fluid removed ..................... 9:4
Equations for CRRT Dose .................. . 9:4

Access transmembrane pressure ................................... \. 9:5
Software Calculations of Target Patient Plasma Loss .............. 9:5
Formulas used in TPE ..................................... 6
Patient plasma loss ................... . 9:6

G503500 Re, ion 072009
Zrga eso 5..x

MDREC-122961 Version 10 Effectie date:2010-0831

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 9 of 328

Chapter 1

Before you get started
About this M anual .... . ..... ......... . . 1:2
Keywords Used in this Manual . 1:2
Complaint .............................. ....
Responsibility and Disclaimer ...... 1:2
Safety Definitions . 1:3
Maintenance ................... 1:4
Competence of Service Engineers .. . . . 1:4
Technical Support . ........ . . c.. . 1:4

Symbols............................................. :Symbols IA ... :

Certification Marks .............. 1:7
Disposal ... 1:7

Disposal of Discarded Equipment .......... . 1:7

Q 5N 07.2009 Prismallex Service Manual - Before you get started 1:1

MDREC-122961 Version 1.0 Eff.ecta dat.201M&31 31

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 10 of 328

About this Manual
This service manual provides the information needed to install
the Prismaflex control unit, to carry out maintenance, component A
replacements and calibrations. It is a guidance on how to identify and_
repair faults that may occur-

All available spare parts to be used for the Prismallex control unit are
found in the illustrated Spare Parts List.

This service manual also provides a technical description of the/
functionality of the Prismaflex control unit, including technical data.

Keywords Used in this Manual
Authorized service technicians
Refers to Gambro trained and certified service techniciins:

C V

Filter
Filter stands for hemofilter/dialyzer, pl'asmafilter or-adsorption
cartridge depending on the therapy in use.'

Manual K'
Whenever the word Manual is used within this manual. it a Ways refers
to Service Manual for the Primaflex control unit unless another is
specified. j'

Screens

The Prismaflex control unit displays'different scrcens during operation.
Whenever a screen is referred to'in this manualit is identified by its
title, e.g. Enter Flow Settings screensrtatus screen.

Softkeys ' '

Whenever a Softkey on the Prismaflex control unit screen is
referred toiithis manual, it is writtji capital italic letters, e.g.
NEW PA TIENT'orHA NGE BA G!

Complaint- -
If a complaint is raised it shall be communicated to the relevant Gambro
Sales Cdmpany. In ordertfor the Sales Company to be able to determine
the relevance of a complaint, it is of vital importance that the deviation
is communicated tothem as comprehensive as the issue requires.

Responsibility and Disclaimer
Gambro accepts responsibility for the safety, reliability, and
performance of this equipment only:

If any modifications to the equipment are authorized in writing by
Gambro and carried out by an authorized service technician.
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If the electrical installation for powering the equipment complies
with all applicable local electrical codes and requirements
including, if applicable, IEC requirements.

* If the equipment is used in accordance with the Service and the
Operator's manual.

Gambro will provide on request, a service manual which contains
all necessary circuit diagrams, calibration instructions, and 4rnice
information to enable authorized service technicians to repatr those
parts of this equipment which Gambro considers to be repaiirable.

Gambro does not accept any responsibility or liability for use of
accessories oi- disposables other than those specified-in-this manual
or if any specified accessory or disposable is not used in-accdance
with this manual, on-line instructions and the InstructioAs for Use
accompanying those accessories and disposables.

Since Gambro has no control over service wdrkwhich is not
performed by authorized service techniciansr-Garmbo will in no way
be responsible or liable for any damage'srei-iltin~from the operation
or performance of any device, or any iur caused thereby, after repair
has been performed by any person'other than a'factory represntative
of Gambro.

Under no circumstances willGambro be liable for any'indirect,
incidental, special or consequentiil-damages of any'kind, its liability
being hereby limited solely to re'pairrreplacement

Safety Definitions '
This manual uses the following safety de fitions

WARNING 'NF

A warn alerts the reader abouta situation which, if not avoided,
could result in anadverse reaction, njury or death.

WARNING

CAUTION
The term caution is usedfor the statement of a hazard alert that
warns the reader of apotentially hazardous situation which, if not
avoided, may result inmiinor or moderate injury to the user or
patientor damageto the equipment or other property.

CAUTION

Note: Notes are added to give more information.
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Maintenance
To ensure proper operation of the Prismaflex control unit, an authorized
service technician must perform a complete series of maintenance
procedures at regular intervals.

The maintenance and calibration information is provided in this
Service Manual, see to Preventive Maintenance on page 6:3.

It is mandatory to perform at least one preventive maintenance once a
year or every 6000 hour. The rate of preventive maintenance mightbe-
different due to variations of the operating environment.

Competence of Service Engineers
There is a certain minimum level of competence required for Service
Engineers who maintain and repair Gambro-products, summarized
as follows. V

A Service Engineer is considered authortzed if-he/she has:

1. Attended Prismaflex technical service course-and has been given a
certificate stating that the tecl~hian has passed the cou/s 2$

2. Access to the recommended test equipment and sp eial tools
detailed in this Service raual.

3. Access to the recommended'Prismaflex - Spareparts List.

4. Access to and understanding of the Prismaflx- Service manual
and the Prismaflex - Operitos Manual."-t

In general, this policy implies that training will be carried out by
Gambro Lundia AB, whilblocal markets a'e responsible for their own
service organization.

Technical Support (17
For,techmcal support please-cdntact your local Gambro Service
representative or visit the-website.

Sybo4
If ap Icable, the flowing symbols appear on or near the serial
number label or other permanently affixed labels of this device. For
more information, see "Chapter 8: Specifications" on page 8:1.

This symbol indicates that the equipment applied part is Type BF,
defibrillation - proof per IEC 60601-1.
Note: To be sure of the machine's classification see type label found at
the back of the machine.
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This symbol indicates that the equipment applied part is Type CF,
defibrillation-proof per IEC 60601-1.
Note: To be sure of the machine's classification see type label found at
the back of the machine.

This symbol indicates that consultation of the accompanying
documents prior to equipment operation is critical to the safe operation
of the device. The background colour is white.

Thi symbol indicates that consultation of the accompanying

documents prior to equipment operation is critical to the safe bperation
of the device. The colours are blue and white.
Note: This symbol is a complement to the warning triangle symbol.

IPX1 This symbol indicates that the device meets the "drip proof"
classification requirements.

1N.. This symbol indicates that the device requires an alternating supply
current.

This symbol indicates that conductors carrying~high voltage are nearby
and that these could be hazardousiftcontacted.

This symbol is located near functional ground locations on this device.

This symbol is located nearroetive ground locations on this device.

K) V

This symbol identifies the point of co ihection of a potential
equalizatidirconductor

Thi sym ol'indicates a fu )

A This symbol indicatestLatcertain components within this equipment
are sensitive to electrk'static discharge.H yThis symbol indicates the date of manufacture. It is accompanied by
tde year expressed as four digits.

This symbol indicates the manufacturer. The year of manufacture may
be included in the symbol expressed as four digits.
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This symbol indicates the presence of an Ethernet port.

1010 1 's symbol indicates the presence of an RS232 Serial Communicat on

This symbol indicates the presence of a remote alarm connection

This symbol indicates that
- since the equipment contains dangerous substances, it must not be
disposed together with other municipal waste, It muisfbe recycled;
- the equipment was placed on the market after 13 Xugust2005.

This symbol is a warning label not to lean the machine more than 50
from the floor. V
Note: This warning label must be applied on the warmer holder before
use. It should be mounted on deliverance. The background colour is
yellow.(> The Prismaflex control unit contains hazardous substances. See
corresponding table in the Operators Manual. The environental
protection use period is 25 years.

Recycle the cardboard.

CB
Fragile - handle with care

#4r4 Keep dy

M- The maximum stacking load permitted on the transport package is
. 10014. kt

This way up
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Pull out scale completely before hanging bag.

Pull out scale completely before hanging bag.

Certification MarksE The CE-conformity mark indicates that the Prismaflex control unit
conforms to the requirements in the EC Council Directive 93/42/EEC

0086 of 14 June, 1993 concerning medical devices. It also indicates that
the notified body British Standards Institution (BSI, No>0086) has
approved the Quality Management System. The CE'co6rmitymark
is only valid for the Prismaflex control unit. Disposabfes'and any
accessories specified for use with the Prismaflex control unit are
marked with CE conformity marks in their own-right.

The CSA (C-US) mark indicates that the Prismaflexcontrol unit
conforms to the requirements related to safet'yof medical devices for

c( us the US and Canada. The "C" and the "US" adja'?ent to the CSA mark
indicate that the Prismaflex contrWliiit has been evaluatedtohe

INNapplicable ANSI/UL and CSA standards for use in the US 8 d-Canada.

The CCC mark indicates thatthe Prismaflex control'unit conforms to
the safety requirements for China Compulsory Certifi~dtion (CCC) as
described by the competnttauthoit Certificationan1dAccreditation
Administration of Peopi'sRZpublie of China (CNCA). The "S"
adjacent to the CCC mark indicates that safety-reqirements are met,

Disposal
The Prismaflex control unit shippingc on, foam packing, and
other pack1 gi g mateil should b ?posed of according to local
regulations.

For the pdirpose of protecting the environment the Prismaflex control
unit mist'notb'le disposed withieneral domestic waste, but shall be
separtly collected for disM atling and recovery. Where applicable
natioiiregilations slihil be applied. Consult your relevant Gambro
Sales Company for infoi 'ation.

Disposal of Discarded Equipment
Discarded electromedical equipment must not be disposed of together
with municipal waste but must be collected separately in order to
guarantee ecologically correct disposal to prevent dispersion of
potential pollutants into the environment.

Pay attention to the fact that some components of the machine (display,
batteries, circuit boards, etc.) may contain toxic substances which,
if released into the environment, pose a risk to the health of living
organisms and the environment itself
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The Prismaflex control unit contains a lithium energy cell and
a lead-acid battery. The lithium energy cell is embedded in a
semiconductor on the monitor circuit card assembly. When replacing
these components, follow local regulations for proper disposal.

<K V
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About this Chapter
This chapter describes the installation procedure of the
Prismaflex control unit. The installation must be performed by an
authorized service technician.
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Installation
WARNING
i Read these installation instructions before starting installation.

Read the Prismaflex Service Manual and perform the installation
test before first use.

All electrical installations must comply with all applicable local
electrical codes and manufacturer specifications.

A The assembled Prismaflex control unit weighs approximately 60 kg
(132 lb). Use at least two people to lift it out of the shipping carton,
Handle the Prismaflex control unit carefully.

WARNING

Contents of Prismallex Control Unit Shipping Carton
Each Prismaflex control unit is pre-attached toa column and a base
with casters. The Prismaflex control unit comes packaged with the
following items:

* histallation kit: /

- Power cord, with retaining bracket

- 4 Screws

- 4 Scale carrying' b-s

* 20 ml and 50 ml (default)S yringe Clip

* Pump crank

* Caution Stickers

Potent ial uaizafion Connector

* Prismaflex Operator's Manuaon CD

Soft are ED

* Accompanying documens

Deviation may occurdue to local regulatory demands.
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Electrical Requirements
The Prismaflex control unit operates satisfactorily from an electrical
power source that delivers the following:

from 100 (-10%) Vac to 240 (+10%) Vac; from 45 Hz to 65 Hz

It is essential that the power socket is properly grounded and in good
condition. If there is any doubt regarding the condition of thepA' er
cord, have the wiring checked by a qualified electrician.

Electromagnetic Environment Requirements
The Prismaflex control unit requires special precautions.regarding
EMC and needs to be installed and put into service 'accordiiig't the
EMC information provided in Appendix A in the Operator's Manual.

Space Requirements
The assembled Prismaflex control unit requirs.a minimum of 63 cm
x 63 cm (25 in x 25 in) of floor space. There must be enough-space
around the Prismaflex control unitsothat all fluid bags can hang freely
from the scale carrying bars.

Unpacking and Assembly N
CAUTION -

Be careful when you move the Prismaflex control unit, so that you
don't make it turn over.

N'CAUTION

Unpacidng
I. Qpen the shippig carton. Carefuilly lift the Prismallex control unit

out of the carton and place i't'4right. Carefully remove the foam
packiig and pay attentioh"not to damaging the Prismallex control

untcmoet.Disposeftesipnnitcom selof the shipping carton, foam packing,
and-other packagg mal rial according to local regulations.

_2. Inspect all conipients, paying particular attention to the front
)-panel of the Prismaflex control unit. If any damage has occurred,

immediately contact your local sales or service representative.

2:4 Installation Guide G505SO4 Revaron 07.2W9
Program version 5x

MDREC-122961 Versin: 1.0 Elfecve date2010-08-31

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 21 of 328

Connect Power Cord
Tool needed: Torx T-20

1. Select the appropriate power cord and retaining bracket package.

Note: If the supplied power cord does not fit the wall socket, contact
an authorized electrician that can connect the power cord to the wall
socket.

2. Insert the power cord into the retaining bracket guide, othat.the
retaining bracket fits tightly against the female connectoro fthc
power cord. (A)

3. Turn the retaining bracket by half a turn so tha'fitieretaining
bracket guide is downward. (B) \

4. Plug the power cord into the power cord socket on he rear panel
of the Prismaflex control unit.

5. Using the 4 screws provided, securetlieTetaifing'bracket to the
studs on either side of the power co r socket. Tighten the screws
using the Torx T-20. (C)

6. The Prismaflex control unit has a connection on the rear panel
for a Potential Equalization Conductor ,If required, tori ect the
Potential Equalization Conductor to the connector.

Figurl? Conncg whr er Cord
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Install Scale Carrying Bars
Working one scale at a time, install the carrying bars into the bar trays
of the four scales.

1. Open the scale, place a carrying bar on the bar tray.

2. Rotate the carrying bar so that the handle is pointing toward the
floor; close the scale.

Note: Scale will not close properly unless the handle of the c r -
bar is rotated toward the floor

Figure 2.2 Placing the Carrying Bars.'n the Scales

Attachment of caution Iabel
Tools needed:,Cleaning Matnial

Perform the following.steps:to attach the caution labels to the front
panel:

1. -Clean the area ofPrismaflex control unit where the stickers are to
be placed according to point 3 in Visual Inspection and Cleaning
on page 6:5.

2. Place the sticker next to the handle of the Effluent scale and the
Replacement scale.

Note: The pictures on the stickers are not identical. Blue area on sticker
is to be facing towards the Effluent scale and the Replacement scale.

3. Check that all stickers are firmly attached to the surface of the
Prismaflex control unit.

2:6 Installation Guide 5OM s Retman O7,2W9
Wrroran vers9n 1Sxn

MDREC-422981 Vorsion:1 .2 Effective date.2010-W-3l

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 23 of 328

4. Clean the surface on and around the stickers.

Prismailex Control Unit Calibrations

CAUTION
The installer is required to use an ESD (electro-static discharge)
Grounding Wrist strap during this procedure to avoid unintentionil
damage to the electronic devices in the Prismaflex control unit.

Do not remove any cards or IC chips from their antistatic containers
until you are ready to install them. When removing cards or chips
from a system, immediately place them in an antistatic bag or
container.

When handling cards or IC's, hold them by their edges. Avoid
touching the components and connector leads on the card. Avoid
touching the leads on the IC.

Do not slide cards or IC's over any surface.-Avoid plastic, vinyl
and Styrofoam in your work area.

CAUTION

Tools needed:

* Torx T-20

8 mm Hex

Before first use of the Prism control unit,2theoperations below
must be performed-in Service mode by an authorized service technician
and recorded in the-Maintenance Log (attacleto the inside wall of
the rear panel).
Calibration instructions are-provided inService Calibration Screens on
page 6:43.

1. Plug thepowercord into the wal socket and turn on the
Prismaflexcontrdl unit. Openii'th rear panel using the 8 mm Hex
t/1. Insert the software CD ad enter Calibration mode. Perform
a software download withthe included software version selecting
the required languag.sk 9j

2. Calibrate all scales

3.Calibrate thesyringe pump.

4. Set the time and date.

5. Check all pressure sensors, calibrate if necessary.

As default the Prismaflex control unit is enabled for CRRT. Default
filter set available is M60 and M100.

G5035004 Fraeson 072009 Installation Guide 2:7Program version 5.n
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Change of Syringe Clip
Tools needed: Torx T-20

Perform the following steps to perform the change of the syringe clip

1. Enter Service mode, Diagnose Screen - Syringe pump.

2. Using the syringe pump hard keys, move the plunger to itslbottom
position.

17
3. Switch off the Prismaflex control unit.

4. Remove the Torx screw (T-20).

5. Slide the syringe plate down.

6. Slide in the new syringe plate.

7. Fasten the screw that holds the syringe plate

8. Select the correct size of the syringe clip and perform a
configuration of the syringe holder, see'&Clibration Screen -
Syringe Holder Configurationiin page 6:661

Installation Test
Note: Read the Service's Manual before performintli& installation
test. v-t\-

Before the first use of the Prismaflex control uniton a patient, the
installation test mit-be perfor 6'd with a Pimnflex CRRT set in
place on the Prismaflex control unit. The iiistallation test verifies that
the Prismaflex control unitis properly installed. The test is performed
using saline solution as a substitute forpriing solution and fluid bags,
and a container of water as a substitiffor the patient Successful
completion of the installation test indicates that the Prismaflex control
unit is functioning properly.

Supplies-heeded:

* Prismaflex CRRT set

4 fluid bags (saline solution) 1000 ml each

-*fluid container 1000 ml, filled with 500 ml tap water

To perform the installation test, follow the steps below;

I . Turn on the Prismaflex control unit. The Prismaflex control unit
performs an initialization test during the Start-up procedure.
Verify that the red, yellow and green lights are lit and that the
Prismaflex control unit beeps.

2. Choose NEW PA TIEAT when the Choose Patient screen
appears and enter patient information.

2:8 Installation Guide G505o Rnicn 07.2W9
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3. Check that the SCUE CVVH, CVVHD, CVVHDF sofikeys
are available on the Choose Therapy screen. Choose the
CVVHDF therapy.

4. Choose STANDARD - NO SYRINGE as __
Anticoagulation Method.

5. Follow the instructions on the display in order to load and.prime
the set. Use saline solution as a substitute to priming and'dialysate
solutions. The Prismaflex control unit performs multiple self-t tT 7
during the priming cycle.

6- When the prime and the prime test are completed, press
CONTINUE. The Enter Treatment Settings screen
appears. Set the Loss/Gain Limit to 140 ml/3hP.Press-
CONFIRM ALL.

7. The Enter Flow Settings screen'ppears. Set the following
flow rates and press the CONFIRMALL softkey.

Blood: PBP: Dialysate: Replacerment: Fluid Removal Rate:
ISO m/min 100 ml/lh 1200 mlh 1300 ml/h 200 ml/h

Anticoagulant: Continuous Deliveirat 0 ml/h

8. Whenthe Review Pre script ion screen appears, verify the
above flow rates, then press;CONTINJE.

9. When the Connect-Pat'ient screen appears;Jplace the access
and return lines pre'ferablycnected through' 8F catheter into
the container of water Pr'ss CONTINUE.$ z9

10. The Verify Pat-ient Connect ion-screen appears. Press
the START softke, to enter Run mod t

Note: Because the installation test is performed with
water. the~'dvisory:. Cannot-Detect Return and
Advisory: Cannot Detect-Access alarms could occur
after the Prismaflex,control unit has entered Run mode. If this alarms
occurs, press OVERRIDE ant-coninue with the test. The alarms will
not affectthe outcome of the imstallation test.

11. Notcethe'hour and.mnute on the Status screen that the
Prismaflex controlihit enters the Run mode (this information is

' also on the Event Screen).

l2 et the Prisn excontrol unit run for 15 minutes. During this
time, press the IJSTORYsoftkey from the status screen. The
main History screen appears, displaying the View Period.

13. After 15 minutes, access the main History screen again.
When it appears, press CHANGE PERIOD to see the
History Time Period view. Using the arrow softkeys,
setthe History start Time to the hour and minute
the Prismaflex control unit entered Run mode. Set the
History End Time to 15 minutes after the History Start Time.
Check that the Patient Fluid Removed reads 50 ml ± 5 ml.
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Note: If an alarm has occurred that stopped,a slave pump, the Patient
Fluid Removed wvill not read 50 ml. Remedy the problem that caused
the alarm and perform the installation test again.

14. Place a clamp on the access line (red) below the cartridge.
The Warning: Access Pressure Extremely
Negative alarm should occur. Verify that the red light is
permanently lit and the audible alarm sounds at a fast beep -

15. Unclamp the access line and press the CONTINUE softkey
on the Warning screen. Verify that the alarm is cleared
(Warning screen leaves display, green light lit).

16. Check the Battery Backup function.
Note: Performed only if the Prismaflex controluiit-has.Battery
Backup installed. See third Technical page, Pow'e'rsection.
Otherwise continue with step 18.
Disconnect the power cord from the wall-socket. The
Advisory: Main Power Lost alarm'should occur. Verify
that the yellow light is permanently lit and-the audible alarm
sounds with a slow beeping tone.

17. Press the OVERRIDE softkey/The Advisory screen leaes the
display, but remains in ExamimeAlarms. Yellow light-is lit the
Prismaflex control unit returns to the Status screen an&& battery
icon, in the top right conQr of the display, is lit. >

18. Connect the power cord to the wall socket. Verify that the battery
icon disappears andsthatahe-Prismaflex controlunit continues
in run mode. Verify that the alarm is cleareaifom the Examine
Alarms (the softkey disappears) and greeirlight lit.

19. Press the STOP softey, then press theEND TREATMENT softkey
and follow the instrutions to unloaffi6 set.

2:10 Installation Guide GM50No Remion 0.2M9e
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Prismaflex Control Unit
The Prismaflex control unit is pre-attached to a column and a base with
casters. For installation see Installation Guide on page 2:1. \

Prismaflex Control Unit Functions
The Prismaflex control unit is a software controlled devicc that
performs the following functions:

* Loads and primes the Prismaflex disposable set automatically

* Pumps blood through the blood flowpath of the-_
Prismaflex disposable set. \

* Delivers anticoagulant solution into the blood flowpath.

* Pumps sterile infusion solutions into the blod flow path of the
Prismaflex disposable set accordingto the tlheraipy in use-

* Pumps sterile dialysate into the fluid compartment of the filter in
CRRT therapies.

* Controls the patient fluid removal'or, plasma loss accoring to the
therapy in use.

* Monitors the system and ale thttieoperator to abnormal situations
through alarms.

K_
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Prismaiex Control Unit Components
The Prismaflex control unit components are divided into:

* Front Panel

* Rear Panel

* Interior Components

Front Panel
Following is a description of the components on the front panel of
the Prismaflex control unit.

The front panel components are divided into:

* Pumps

* Pressure components

*Sensors and clamps

* Scales

* Miscellaneous componeni&
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Front Panel - Pumps

7 Pump raceway

5 Effluent pump

8 Rotor

6 Syilnge pump assembly

1. DialysatefRepacement pump

2 Replacement pump

4 Pre-blood pump PBP

3. Blood pump
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1. Dialysate/Replacement pump
Pumps dialysate solution or replacement solution depending on
which therapy is chosen.

2. Replacement pump
Pumps replacement solution/fluid into the blood flowpath.

3. Blood pump
Pumps blood through the blood flowpath of the
Prismaflex disposable set.

4. Pre-blood pump PBP
If required, pumps a solution into the blood access line at a location
immediately after patient blood enters the line and before the
Blood pump.

5. Efuent pump
Pumps all waste fluid from the Prismaflex disposable set to the
effluent bag. The Syringe pump is not included in the calculation
of the effluent rate.

6. Syringe pump assembly
The pump assembly holds the solution filled syringe and controls
the delivery rate.

7. Pump raceway
Tubing pathway within each slave pump. The raceways accept the
pump segments of the Prismaflex disposable set.

8. Rotor
Centre component of each slave pump that rotates during pump
operation. Holds two rollers that occlude the pump segment in the
raceway. Occlusion moves the fluid in the pump segment forward
in discrete amounts and prevents backflow.
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Front Panel - Pressure Components

1. ReILn pressure porl

7 Effluent pressure pod

6. Pressure pod

1 2. Deaeration chanber holder

3. Pressure sensor ho&sing

4. Filter pressure pod

5. Access pressure pod
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Pessure Pods
There are three circular "pods" in the Prismaflex disposable set that are
used. Each contains a diaphragm and fits into a pressure sensor housing \
on the Prismaflex control unit. The pods and pressure sensors (inside
the Prisnaflex control unit) enable non-invasive pressure monitoring
of the access line before Blood pump (Access pod), access line after
the Blood pump (Filter pod) and effluent line before Effluent pump
(Effluent pod).

1. Return pressure port
Connects to the monitor line of the deacration chamber-on the
Prismallex disposable set. A pressure sensor (transducer) locited
behind the pressure port enables non-invasive pressure monitorng
of the return line and deaeration chamber. A fluid-barrier at the
distal end of the monitor line protects the return pressure sensor
from accidental blood entry.

2. Deneration chamber holder
Holds the deaeration chamber of the Prismaflex disposable set.

3. Pressure sensor housings
Housings that hold the pressure pods of thePrismaflex disposable
set. A pressure sensor (transduier) is located'behind eachliousing.
The sensors and pressure pods enable non-invasive pressure
monitoring of the access line, filterLaud effluent linekTshere are
no air-blood interfaces. <

4. Filter pressure pod

5. Access pressure pod N

6. Pressure podK>
(Fifth pod. Not used-for future therapy>

7. Eflluent pressure pod
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Front Panel - Sensors and Clamps

7 Blood leak detector
BLD

1 Discharger ring guide

6 Syitngeconrol panel

5 Bar coe reader * 2 Airbubbledetecdor

3 Return line clamp

4, Pinch valv/e
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1. Discharger ring guide
Holds the electrostatic discharger iing of the Prismaflex disposable
set. The main function of the discharger ring is to lower the voltage
potential in the blood/fluid path. As a result artefacts on cardiac
monitors will be minimized-

2. Air bubble detector
The ADD has three functions:

* Ultrasonic transmission/detection (device that continu'ously
monitors the return line for air bubbles. A Warning'alarm occurs
if a bubble is detected).

* Tubing detection switch.

* Infrared patient sensor.

3. Return line clamp
Prevents blood and/or air from passing to the patient.
A tubing detection switch is located-inthereturn clamp assembly.

4. Pinch valves
The pinch valves open/close, 4epending on-which therap is
chosen, to allow pre- and post-filteroptions for dclivejb f
replacement solution.

5. Bar code reader
Laser scanner that reads the bar code on the Prismaflex disposable
set during the set loading'procedure. With this iformation,
Prismailex softwarc'ccesses-the correct ala' limits, flow rate
ranges and priming sequen%for the Prisfafex disposable set
that is loaded.

6. Syringe control panel
Control buttons for installation and removal of the syringe.

7. Blood leak-detector BL 0D
Infrared bibo'leak detection<(detects presence of red blood cells
i the effluent line).
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Front Panel - Scale Components

4. Dialysate scale

3. PBP scale

2. Effluent scale 5. Replacement scale

1. Scale carrying bars
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General scale informalion
Independently monitor fluid bag/container weights. Weight is used by
Prismaflex software to control solution flow rates and patient fluid
removal/plasma loss. An alarm sounds when the bags/containers are
nearly empty, or when the effluent bag is nearly fill.
An alarm sounds if the scale is open when operating conditions
requires it to be closed.

1. Scale carrying bars
The bar tray on each scale holds a removable carrying'bar with--_/,
three hooks. Using a table or other support, bags may be attaked
to/removed from the hooks. After the carrying bar is placed inthe
bar tray, it must be rotated so the handle is toward the floor, sb/
the scale can be properly closed.
Various sizes of bags can be used, depending on thcscale.

2. Effluent scale (yellow circle)

3- PBP scale (white triangle)

4. Dialysate scale (green square)

5. Replacement scale (purple octagon)
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Front Panel - Miscellaneous components

1. Slanks light
8. Display

7. Recessew handle

6 Upper clip

5 Side hook

4. Leader

3. Tubing guides

2 Clips
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1. Status light
Lights up to give a general indication of operating conditions.
Green: Indicates a normal state during administration of the
treatment (Run mode).
Yellow: Indicates that a Caution or Advisory alarm has occurred
or an alarm has been overridden.
Red: Indicates that a Warning or Malfunction alarm has occurred
because of a condition of possible patient hazard. Immediate,
operator intervention is required.

2. Clips (left and right side)
Tube holders. Secure the blood access and return lines goingaothe
patient; also support the PBP line (the clip on the side closest to
the patient is used).

3. Tubing guides
Tube holders. Holds the lines of the Prismaflex disposable set in
correct position on the Prismaflex controt'unit. The colour of each
tubing guide matches the colour of the lineit holds.

4. Loader
Loads the Prismaflex disposable set.

5. Side hook (left and right side) x
For bag change and priming.

6. Recessed handle (left and right.side)
Used for moving the Prismlafle'x-control unit Jr

7. Display
Shows text and softkys.N<
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Rear Panel

15. Rear handle I Speaker

14 RS232 serial
communication
port

13. Ethernet port

3. Hour meter

12 Technical data
card holder 4 Remote alarm

donneclion

11 Pump crank a Buuer

000

10 Power switch

6. Rear handle

9 Connectlion for potential
equalization conductor

7 Power cord
holder

8 Main cable support
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1. Speaker
Alarm condition sound.

2. Fan
Ventilation for the interior components of the Prismaflex control-
unit.

3. Hour meter
Counts the total running hours of the Prismaflex control unit Not
only the treatment hours.

4. Remote alarm connection
Connection for an optional remote alarm.

5. Buzzer (inside)
Continuous buzz if a power loss occurs, for a non battery back-up
Prismaflex control unit.

6. Rear handle (bottom)
For moving of the Prismaflex control unit.---

7. Power cord holder

Power cord holder.

8. Main cable support
Protects the main cable from being accidentally pulle out.

9. Connection for potential eqnalization conductor,

10. Power switch

11. Pump crank <
In case of a powNer failure the operatorcan use the crank to return
the blood. The crank cn also be ustdto manually operate the
pinch valves and the slave pump r6tti

12. Technicaldata card holder
Technical data isdownloaded ahtomatically. The download is
activated by 5ertain alarms an&when the operator presses the
/UNVLQAD softkey.

13 Ethernt port
Ah'IP addressable port for data download to a personal computer
or commumcationinetwork.

P4RS232 serialhc'nmunication port
For data exchange tolwith a personal computer, communication
network or modem.

15. Rear handle
For moving of the Prismaflex control unit.
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Interior Components
Only authorized service technicians have access to the interior of the
Prismaflex control unit and are allowed to perform service maintenance
on the Prismatlex control unit.

This section is divided into:

* Door

*mFront N/

7ne

GM5O Fenea07209Te hnca D scipi n 31
WOREC-122961/ -.. 'i 10 Efeat 0
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Interior - Door (Cloed hatch)

3. RS 232 board

2. 12C board
4. Manory board

1. Remote alam board 5-
5. Ethemnet board

6. PI8 board

7. Log book
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1. Remote alarm board
For use with external alarms.

2. 12C board
Not present in newer versions of the Prismaflex control unit. This--
position will be replaced with a Power Supervision Board.

3. RS 232 board
Enables external serial data communication with the
Prismaflex control unit.

4. Memory board
Prismaflex control unit interface for the technical data card.

5. Ethernet board _D1
Enables external Ethernet communication with the /
Prismaflex control unit.

6. PIB board
Peripheral Interface Board. Contains the circuitryand connections
for the UABD, venous clamp, BLI and the pim valves.

7. Log book Q

Update the Prismaflex control unit' log book when the servic is
performed.
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Inteuior - Door (Opened hatch)

8. Hour meler

7. Camer board

6 Compact flash

5. LVDS-ix board

4 PC 104 board

1. ProAemmve board

2 Power supply

3:20 Technical Description
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1. Protective board
Controls the Protective system.

2. Power supply
Supplies DC voltage to the Prismaflex control unit.

3. RAM memory
Internal memory for the PC 104 board.

4. PC 104 board
Control system CPU.

5. LVDS-tx board
Integrated on the new PC 104 board.

6. Compact flash
Placed on backside of PC 104 board, stores the Prismaflex software.

('NV
7. Carrier board

Interface for the PC 104 board. /

8. Hour meter
Counts the total running hours'of the Prismafilex controlhunit. Not
only the treatment hours. '

NVV

Y

G53O Reson020

Prgam wion oo Technical Description 3:21

MDREC-122961 Verion 1.0 Effectiv date:2010-0&-31

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1 Page 48 of 328

Interior - Front 1

07. Loader board
6. Effluent pump

5 Diaysate pump0 06. Loader stapper motor

A ~9. Micro swdch

4. Replacement pump 1. PBp (Pre-Bood Pump)

2. Blood pump

M3. Syringe pump
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1. PBP (Pre-blood pump)
A stepper motor runs the slave pump rotor which rotates the PBP
pump. The 12C bus is unique to each motors position but it can be
configured using jumpers on the intergrated circuit board of each
motor.

2. Blood pump
Runs the Blood pump rotor.

3. Syring pump assembly
Administrates the syringe fluids.

4. Replacement pump
A stepper motor runs the slave pump rotor which-rotates the
replacement pump. The 12C bus is unique to each imot iposition
but it can be configured using jumpers on the infergrated circuit
board of each motor.

5. Dialysate pump
A stepper motor nus the slave pump-rotor'hich rotates the
dialysate pump. The 12C bus is uniuejto.eici motors position but
it can be configured using jumpers on theihtergrated circuit board
of each motor. '

6. Effluent pump '
A stepper motor runs theslave pump rotor which fbtdtes the
Effluent pump. The 12C bus i unique to each r£6tors position but
it can be configuredusmng i ers;on the inter rted circuit board
of each motor.

7. Loader board,
Controls the leader tepper motor. C

8. Loader stepper motor
Manoeuvres the loader.

9. Micro switch /
Detection for..conpletely loa3iIdPrismaflex disposable set.
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Interior - Front 2

00 00 0 00 0

5. Pressure sensor

4. Return pressure port

3. Effluent pressure sensor
6 Blood Leak Detector

BLD

7. Pressure transducer

B. ARPS purp

9. ARPS stepper motor

10. ARPS tubing

2. Filter pressure sensor

1. Access pressure sensor
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1. Access pressure sensor

2. Filter pressure sensor
Cable length 50 cm

3. Effluent pressure sensor
Cable length 100 cm

4. Return pressure port

5. Pressure sensor
Fifth pod. Not used, for future therapy. Cable length 70 cm

6. Blood Leak Detector BLD
Infrared blood leak detection (detects presenceofred llodcells
in the effluent line). V

7. Pressure trancducer
Measures reference pressure for the ARPS (Automatic
Repositioning System). -

8. ARPS pump
The pump is used for the ARPS.and for adjusting the level in the
bubble trap.

9. ARPS stepper motor (
The motor is used for the-ARPS and for adjustifigthe level in the
bubble trap.

10. ARPS tubing
Connects the complete pressure system.

MDREC-122961 Versim: 10 EffeCvedate:201- -31
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Interor - Front 3

1 LED board

2. Displayde I0 a9 I 0 t.

4h *3. Touch screen control

9. CO~onoplaye
9. CD Rom player ** 00i 4. Discharger cip board

8. Pinch vanve
5. Barcode reader

7, ABD

6. Return clamp
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1. LED board
Alarm light-green, yellow and red

2. Display
Graphical user interface.

3. Touch screen control
Handles the information from the touch screen.

4. Discharge clip board
Connects the discharger clip to earth.

5. Bar code reader
Recognizes the filter set loaded on the Prismaflex-control unit.

6. Return clamp
Clamps the return line.

7. Air Bubble Detector ABD
The ABD has three functions:

-- J-
* Ultrasonic transmission/detection (deviceshat continuously

monitors the return line for air bubbles. AAVarning alafm occurs
if a bubble is detected).

* Tubing detection switch.

* Infrared patient sensor.

8. Pinch valve
The pinch valves open/cSlos"edepending on wich therapy is
chosen, to allow pre- and post-filter optios or delivery of
replacement solti.on

9. CD-Rom player
CD/DVD reader
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Interior - Front 4

.ARPS board C1 Main switch assmb y

3. Battery 12V 2Sfay 4

3:28 Technical Description u n
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1. Main switch assembly

2. Battery, 24 V
Provides the possibility to proceed treatment during a power
failure. For more information see Power Failure on page 5:117.--\

3. Battery, 12 V
Not present in newer configurations of the Prismaflex control unit.

4. ARPS board
All pressure sensors and the ARPS valves are connected to tlfis
board.
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Electrical Description

Internal Connections
The figures below shows the internal connections between boards.

*SVd
SARCODETRio Carrier board CS n PtrMCIA

CODE eND Re high Brihtness /
REM1001i Control CPU - l2V I . ahn er

Exenmel RS232 board ~POWERFAIL
-KI inPan4 ENABLE 24M .5V FTi~ 32

-51d - POWER-E T GA Ei lf si --e sco

*s2Vid L 2AUX BUJN cotsf

POERJ ARPS (Aut atic2
POWERRESET RePositioning System) - OND

ND ARPS VDD

+24VM A.".p ..AsC TCi

GND

onsflaoinl _vsh.I RIPnlO enu asInea _Anso I

P atie4t iterface GEve ISU
Boa'd) A M o (4M ,

+5VpIOI ABD_ TST
+12Vo" LABIAl RisV

V +W ABOAIRts

+24MGND

V. 0
PSU +2 Protective CPU

UPS ON
GND

-ENABLE_24VM
A TES AT

BuPOWER
PBPTesloni _M. PBd bPrloodl - .,.Top -Y ow P

Scale' OND OND PUP YELIO -LAMP

V a. 
GREEN _ AM P

Repacement.,4 'Rer4.plancement 14APsTOPNScie> 1 swo/ ONO\ZVJ pump

l NOu- DiaCOLp O-iAPsTOP-Uco
[fiD vi d

Scale S!!j . -l24V u enDiaytSR1 pump.-APsTOP- -CON buze

. " d + IrAPsTOP-
ONDta GI NG d

+12Vout

5Vre 11 Heparin pump SPEED OUT-> FANENCODER

GND - control board -ON

Md PUMP ______ IAPSTOPBlood pump -ABEMOT
+5Vd

Loader -+24v3m- - -W,
GO GIND -PENCODER-W

Internal Connections Diagram 5.xx
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*5VdBAR L-ERCDE TRIO- Carrier board pnM - PIntaddr

P522 CO42 : Control CPU *12V~u1*S ivo r~lnn
E4.1ia board W OND*

.5Vd L0 AUOUDJ Nn"rN (OI

POWERPAIL ERa ND -ZENOBILE-4M aR ARP (Automaticn tN~aLE2\/
POWIERESET eoitoning Systm- EN orpnl

ONO APPO VODD

*12vo4 ARP-AVC q ~ lf

ONO I nemo

Di t In n-a-I Tvos ore

I ordoa 4 -12VOA

bose 4Vd

IB (alient Interfao % SVd IM~,

1AD TEST,

*24Wi EASII-
ONO

Psu - Prtetie"P
OU4TBAT

ONO

- __________EtbMBLE 24W'IK

+2 Pa4p. 1 APSTOP ~RED LM
3ND CONO D pum)' YELLOW LiWP

/ / 0' REENJAIMOP

t;2VWij -24 R'm t -APSTOP-
'Gcl' i CR COD K pump

Efflueta L. vt2Voe TD*2A~ M fletdpump,. APSTOP- - ~ Hour

scale CR NOND CR0GN

Vr, F;pr---,p SPEED OUT *2Vt
v~~vprsD Hepari pupI-- ANLENW OWL FAN

*241A-WP control board - COD i

______pump___ IAPSTOP
Bloodpump ENABLEMOT

Loader 4-24MA +24W-.
CORD END -BP ENCOER-P.

Internal Connections Diagram 4.nx
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The figures below shows the routing for the internal 12C
communication. Each board except the Blood pump has two 12C
connectors connected in parallel. Buffering is made on each board
using an 12C line driver type Philips 82B715. The 12C bus consists of
4 signals (+5V, SDA, SCL and GND). The +5V supply is connected
to the Blood pump board, but it is possible (through jumpers on each
board) to set a different configuration of the +5V supply.

PSB (Power Supervision
Board)

Carrier board Bloxtpump.

Control CPU

A I Replaceme$t
pu

Dialysate pump
Protective CPU

Loader

PIB (Patient Interface Efluent pump
Board)

-.7- eRP Pre blood
ff $Pump)

Hepain pump
ARPS (Automatic control board

RePositioning Ssteit> e m

Dialysate

0 tnuson

Eflucent

12C Interconnection Diagram 5.xx
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Carrier board Bloodbp

Control CPU

A 'Replacement
PCI4 nte.faco

N Dialysate rpum

P

Protective CPU

Loader

PlB (Patient Interface Effluent pump.
Board)

PBE4(Pre blood

eparin pump
ARPS (Automatic control board

RePositionin'g-System)

Replacement
Scale

Dialysote
Scale

PBPfinfusio,

_ EfflentI
Scale

12C Inlerconnecuio iagram 4.xx
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Modules
The electronic design consists of the following main modules:

* Power supply unit (PSU)

* Protective CPU board

* Carrier board (working as motherboard for the Control CPU)

* Control CPU (PC-104) K
* ARPS board

* PIB board

Supporting and connected modules are:

* Slave fluid pumps

* Blood pump -

* Syringe pump

*Loader 42 -

*Scales A

* ABD assembly

* Blood leak detector

* Pinch valves

* Venous clamp

* Pressure valves

* Pressure sensors

* /Bar-code reader

* Thnicaldata card holder

Remote alarm

*External RS232 &Ethernet boards

* LVDS interface board

* Touch screen controller

* TFT display with backlight inverter and touch screen

* Alarm light and buzzer

* Hour meter
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Power Supply
The power supply provides the following DC voltages referred to
a common ground:

Voltage Low High Nominal Description
limit limit current

+24Vm 22.8V 25.2V 15A Positive 24V used as supply mainly to.actuatomrs/This

(shared voltage is enabled by the signal ENABLE 24Vm from

with the Protective CPU board. When the PSU'is running on
currently battery in 24V mode (UPS mode) these liits can be

unused ignored and the voltage miglit follow the battery voltage
+24V) (max IV below battery volta)ge)

+12Vout Il9V 12.3V 4.OA Positive 12V used for supply of analogue parts as well

as the ARPS pump )

+5Vd 5_1V 5.3V 6A Positive 5V generall used for digital circuitty

+SVprot 5.1V 5.3V 5A Positive SV usedfor digital circuitry in the protective
system and also used for miscellaneous digital circuitry

-5Va -5AV -5.IV 2.OA Negative 5V used assupply to analogue parts

The system reference ground is in the $ower supply unit' and all
sub-system grounds originate from here to avoid groundloops as well
as power noise on sensor signa II'

Description Signals K tnterfacingbad(s)/module(s)

Protective CPU supply & +5Vd, +5Vprtt12Vout, ProtectieCPU board
PSU voltage supervision -5Va,-t24Vm, GND

Enable of actuator power ENAB3LE 24 Vm FromiProtective CPU board

Carter board (Control +5Vd, +12Vout, 'Caaier board (signals POWERFAIL,
CPU) supply & PSU POWER FAIL, iENABLE 24Vm and POWERRESET are
status '\ POWER' RESET, passed by the Carrier board to the Protective

ENABLE_24Vm, GNDx CPU)

ARPS supply/ +12V1out, -5Va 24Vm, ARPS board
GND

PIB suppl / p, l2Vout, -5Va, PIB board
/ +24Vm, GND'

Slave pump & LoadWr +5Vdt f vm, GND PBP/Infusion pump, Replacement pump,
supply I Dialysate pump, Effluent pump, Blood pump

and Loader

S'inge pump supply +5Vprot, +24Vm, GND Syringe pump control board

- Scales supply +12Vout, -5Va, GND PBP/Infusion scale, Replacement scale,
7>r \ Dialysate scale and Effluent scale

Back-up battery test TESTBAT From Protective CPU board

Battery test status OUT TBAT To Protective CPU board
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Carrier Board
The Carrier board has the following main functions:

Motherboard for the Control CPU

* Backlight inverter control for user interface TFT screen

* Provides 12C communication to the PC-104 compatible Control
CPU //

* Contains a 512kB battery backed-up memory for storageofK
data from therapies, events and alarms (384kB) and used for
communication and for the PCMCIA controller supporting the
Technical data card interface

Description Signals Interf acing board(s)/module(s)

Power input +5Vd, +12Vout, GND / From PSU

Power status POWER-FAIL. POWER RE., From PSU To Protective CPU

SET, ENABLE_24Vannd GND board

Interface to Control CPU 16-bit ISA-bus PC-104'iignals Control CPU board

External RS232 Rx, Tx, RTS, CTS, +5Vd, GND External RS.232 interface board

LCD backlight inverter power +12Vout, +5Vd (NC) To LCD backlight inverter
and control Brightness, Rethigh (NC)> (STEPDW'-enables inverter)

STEPDW andGND

Bar-code reader power and +5Vd, BARCODE>TRIGGER -TotBar code reader module
control and GND (RCODE TRIGGER enables

_ ~ba code reader LED)

Technical Data Card Reader , 68 pin P MCIA interface To PCMCIA holder

Control CPU buzzer request AUX BUZZ IN, GND ,s&< To Protective CPU board

12C bus +5Vd, 12C SDA, 120 CL, Protective CPU board

GND

Control CPU '
The Control CPU is a PC-104compatible PC with a Pentium processor
industrial standard. VxWofsis used as Operating System. The
CoitrofCPU'has the following main functions:

Runs the treatm c (i luding priming and end-of-treatment etc.)

,.--Supervises thebehaviour of the Prismaflex control unit

Controls the subsystems ARPS arid P1B as well as fluid pumps,
Blood pump, Syringe pump, scales and loader (through 12C)

* Managing requests from Protective system (through 12C)

* Handles of the GUI

* Provides connection to external Ethernet interface
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* Supports the Touch screen controller through RS232 / COM 1

* Supports the Bar-code reader through RS232 I COM2

* Supports the CD-ROM through IDE

Description Signals Interfacing board(s)/moduleis)1

Connection to motherboard 16-bit ISA-bus PC-104 signals Carrier board

Touch screen interface Full RS232 interface on Control Touch screen controller
CPU COM 1

Bar-code reader interface RS232 interface (Rx and Tx) on Bar-code reader
Control CPU COM2

TFT output 44-pin connector LVDS'transmitter board. Present
oniyon older Prismalex control
units- (Sec Service Newsletter
for Prisiaflex control unit
numbers)

CD-ROM interface 40 signals on 44-pin connector CD-ROM player
standard IDE-cable

External Ethernet IRX-, IRX+ lTX and ITX+ External Eth et board

Protective CPU board
The Protective CPU boaid has the following main.functions:

* Monitors the activity of thePrismaflex co oFunit and forcing
the Prismaflex control unit'in a Safe Stat.through a specific
state request to thtControl System in.caseof mismatch with the
appropriate SafetyNCriteria

* Activates of tests TO and TI to mno the Hardware integrity (TO
and T1-ae standards for clectricPmechanical safety for medical
device) N

* 'Request the control systern to activate Specific Safe State
conditions>

* Activates the General Safe State if previous specific safe state
condition was notfiet'or if a severe failure condition occurred

-Supervises PWR FAIL and PWR RESET signals

* Supervises all supply voltages (both from PSU and from ARPS)

* Handle the air bubble alarm

* Supervises the scales (through 12C)

* Supervises (directly) the speeds for Blood pump and Syringe pump

* Supervises (through 12C) the speeds for Dialysate pump, Effluent
pump, Infusion pump and additional PBP (Pre-blood pump)
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* Supervises (through 12C) the Access pressure, Return pressure,
Filter pressure, Effluent pressure, Auxiliary pressure and ARPS
pump line pressure

* Activates the alarm lights and speaker V

* Activates remote alarm

* Enables the Blood pump relay

* Enables the +24V for pumps

* Enables the +12V for ARPS actuators

* Back-up battery test and monitoring

Description Signals interfacing board(s)/module(s)

PSU voltage supervision +5Vd, +5Vprot, +12Vout,'KVa, FromPower Supply Unit (PSU)
424 Vm, GND

PSU status monitoring POWER FAIL, EN - -FPom Carrier board

ABLE 24Vm, POWERRE>
SET, GND

Enable of actuator power ENABLE_24Vm "X To

ARPS board actuator power ENABLE_12, GND To ARPb6ard
control 'K

ARPS board voltage monitoring VDD ARPSAVCC ARPS Fi"ARPS board
VREFARPS

Pump inhibition /APSTOP 2  .To PBP/Infusion pump,
Replacement pump, Dialysate

pump, Effluent pump and Blood

pump

Power enable for Blood pump ENABLEMOT JZ1 To Blood pump (this signal is in
fact connected to the Blood Pump

Relay board and disconnects the
/ pump from the supply when e.g.

7) 'manual end-of-treatment is used)

Blood punp speed,supervision BPENCODER From Blood pump

Syringe pumpsuperision SPEb'dOT, DIR OUT From Syringe pump

ABD (Air Bubble"D edtion) ABD TEST, UB TEST (not PIB board
management rusd), ABD Alm Rst A,

% " Alm Rst B and
<DA_ALM

ABD~tuble detection TRBL ALM From PIB board

Visual Aarm LAMP POWER (= +5Vprot), To Alarm light module
REDLAMPYELLOWLAMP,
GREEN LAMP

Audible Alarm COIL OUT, GND To alarm buzzer

Control system alarm control - AUX-BUZZ IN, From Carrier board
currently not used GND-pull-down
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Description Signals Interfacing board(s)/module(s)

Power supply to Touch screen +5Vd, GND To touch screen controlle

controller

Power supply to CD-ROM ±5Vd. GND To CD-ROM player
player

Power supply to hour meter +5Vprot, GND To hour meter

Power supply to fan +I2Vout, FAN ENCODER, To fan (3 sigals; +I2V GND
GND and FAN_ ENCODER) 7

12C bus +5Vd, 12C SDA, 12CSCL, Carrier boar nd PIB board
GND

Back-up battery test TESTBAT ,To PSU

Battery test status OUTTBAT From PSU

ARPS board
'the ARPS (Automatic Repositioning Systeii)b5ard has the following
main functions:

* Monitors the pressure values brrm Access pressure sensor' Return
pressure sensor, Filter pressure sensor, Effluent pressure sensor
and Auxiliary pressure sensor

* Monitors the internal ARPSpdmp line pressure sensor
<)

* Controls the valves betw&en the ARPS pump and'the pressure
sensors for access pressure,,return pressure filter pressure, effluent

N K _'

pressure and auxiliary pressure

Controls the ARPS pump to adjust pressure sensor membrane
positions and for creatink pressur levels for taring and testing
the pressure sensors

* Handles the increase or decrease of the fluid level in the deaeration
chamber C4

* ovi es voltage references for pressure sensor bridges and internal
\ 'ADG; +10V for sensor bridges (ARPS VDD), +5Vref for ADC

and+2;5V for pressure-sensor neutral position reference

Description ignals Interfacing board(s)/module(s)

Access pressure sensor voltage- ARPS VDD, AP High bridge, Access pressure sensor
reference and measurement AP Low bridge, GND, Shield
signalN 'x____________ ___________

Return pressure sensor voltage ARPS_VDD, VP High bridge, Return pressure sensor
reference and measurement VPLow bridge, GND, Shield
signal

filter pressure sensor voltage ARPSVDD. FP High bridge, Filter pressure sensor
reference and measurement FP Low bridge, GND, Shield
signal
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Description Signals Interfacing board(s)/module(s)

Effluent pressure sensor voltage ARPSVDD, EPiligh bridge, Effluent pressure sensor/
reference and measurement EPLow bridge, GND, Shield

signal

Auxiliary pressure sensor voltage ARPSVDD, Auxiliary pressure sensor
reference and measurement AuxP High bridge,
signal AuiPLowbridge, GND,

Shield

ARPS pump line pressure ARPSVDD, ARPS pressure sensor

sensor voltage reference and ARPSP_ High bridge,
measurement signal ARPSPLowbridge, GND,

Shield

Control of Access pressure ARPSVDD, AV Open drain To access pressure sensor valve

sensor valve __W_

Control of Return pressure ARPS_VDD, VVOpen drain To retun pressure sensor valve

sensor valve V

Control of Filter pressure sensor ARPS__VDD, FV Open drain 1 To filter pressure sensor valve
valve

Control of Effluent pressure ARPS VDD, EV Open dain To effluent pressure sensor valve

sensor valve 'KY

Control of Auxiliary pressure ARPS__VDD, AuxV Open drain To auxiliairy pressure sensor
sensor valve "\ valve >

Control of ARPS punp ARPS VDD, $open drain Tb>ARPS pump
H-bridge oitliuts 'forstepper o
motor coil" ~ ,

12C bus +5Vd12C-SDA 12C SCL SPIB board and Effluent Scale
,~GNU' '-

PIB board-
The PIB board has the'following naif functions:

* Handles the air bubble detecfor

* Monitors the opticalkwitch to detect that the blood line is present
in air bdbble detectoi >

4* Activates the vcnous clamp (through 12C)

* - Monitors the venous clamp position

Monitors the blood detector (through 12C)

* Monitors the blood leak detector (through 12C)

Controls and monitors the position of pinch valve for dialysate line

* Controls and monitors the position of pinch valve for infusion line
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Description Signals Interfacing board(s)/module(s)

Monitoring of airbubble detector UABD_RCV UABD TRANS- ABD (Air Bubble Detectbr)

MIT, REF BIG, REFMICRO, assembly V,
GND \ \

Monitoring of blood detector PTSR_K, PTSRA, PTSTA, ABD (Air Bubble DtEtctor)
PTSTK assembly

Monitoring of blood line present 45VP, UABD LS, LSS2, GND ABD (Air Bbble Detector)
detector assembly

Monitoring of blood leak BLDT-A, BLDT-K, BLDR-A Blood ldak detector board
BLDR-K, GND

Control of Dialysate line pinch CL MOT2_OUT1, To dialysate line pinch valve

valve CLMOT2_OUT2

Control of Infusion line pinch CLMOTIOUT1, To infusion line pinch valve

valve CLMOTI OUT2

Monitoring of Dialysate line +5VP PVOPTCOM, From dialysate line pinch valve
and Infusion line pinch valves SI MOTI, S2_MOTI -- and Infusion line pinch valve

position S3_MOTI, SIMOT2,\ N> position detector board
S2 MOT2, S3 MOT2, GNr

Control of venous clamp CLAMP CMD, +24Vm To venous clamp

Monitoring of venous clamp +5VP, VCP, LVCS, G'> Venous clap detector board

12C bus +5Vd. 2C SDA, 12C SCL, Protective CPU board and ARPS
GND b N>'

Alarm Ilght module
The Alarm light board consists of two rows' f LEDs on three different
PCBs mounted in a triangeto provide 360cvisibility. One of the LED
rows displays red and yellow light. The'othier displays green light. The
alarm light is controlled by the Proteative CPU.

Description Signals t Interfacing board(s)/module(s)

Visual Alarm LAMPPOWEK(= +5Vprot), To Protective CPU board
RED LAMP,YELLOWLAMP,
GREN-LAIP

EVDSinterfacebordi

Note: LVDS transmitter board is only present on older
Prismaflex control units. See Service Newsletter for specific
Prismaflex control unit numbers.

The LVDS interface board converts the parallel digital LCD display
signals from the Control CPU into serial LVDS signals.
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Description Signals Interfacing board(s)/module(s)

Parallel LCD interface 24 bit color, VSYNC, IISYNC, Control CPU board

SHFCLK, DE, ENAVDD,
+12Vout, +5Vd and GNU

LVDS to TFT screen 4 shielded TP LVDS signals, TFT screen

TFTVCC, +5Vd and GND

External RS232 board
The external RS232 board provides an isolated serial communications
port for external equipment.

Description Signals Iiterfacing board(s)/module(s)

Power and communication for Rx, Tx, RTS, CTS, +5Vd, GND Carrie board
external RS232 interface V

External Ethernet board
The external Ethernet board provides an isolated Ethernet port for
external equipment.

Description Signals< fIte'rficing board(s)/module(s)

External Ethernet interface IRX-, 110( ITX- and ITX+ Control CPU board
signals F3

External Remote Adarm Connector
The external Remote Alarm interface provides a summary relay
interface to a remote alarm device. Thle)s'mmary relay closes the
circuit whenPrismaflex control unit i'ssues a Warning alarm, a
Malfunction'alarm or an Advisor1 l r. Whenever the issued alarm
is overridden (or insome cases wh6'n softkey CONTINUE is pressed),
the relay opens the remote alarm circuit. The relay circuit must be
powered b'y the remote alarmvdevice.

Description //gnal> Interfacing board(s)/module(s)

Openi-Closed relay circuit for 0pew/closed relay circuit pin I Remote Alarm Relay Board
connection to a Remote Alarm and 4
device/Relayratmig: 26VACi@

WARNING
The clinic/user is solely responsible for connecting a remote alarm
to the Prismaflex control unit and for verifying its function. If a
remote alarm is used, the operator is responsible for periodically
checking on the patient in person.

WARNfINGl

253
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Fluid pumps
The Dialysate pump, Effluent pump, Replacement pump and additional A
PBP (Pre-blood pump) are all slave pumps with individual electronics \
boards. These pumps are controlled through commands passed through
the 12C communication bus. The fluid pumps are responsible to coiitrol.
and monitor the pump rotation direction and speed according to the
commanded value.

Description Signals Interfacing board(s)/module(s)

Power supply input +24Vm, +5Vd, GND From PSU-

Blood pump
The Blood pump is a slave pump with an individual elecronics board-
The pump is controlled through commands 'passed through the 12C
communication bus. The Blood pump control te pump rotation
direction and speed according to the co M-manded -vale.

Description Signals K fnterfacing board(s)/module(s)

Power supply input +24Vm, +5VdGND PSU /

Motor stop and supervision BP ENCODER, /APSTOP, Protective'CPU board
ENABLEMOT

Monitoring of speed and +5Vd, Po'sition tPosition 2 H-a1sensors mounted on motor
direction Q,

12C bus +5Vd 12C SDA>12C SCL, )Replacement pump
-'(ND ,_______ ___

Syrnge pump V

Dependinjtn the selected anticoagul tion method, the syringe pump is
used for infising'anticoagulant solutions. The Syringe pump controls
and monitors the-infrsion of to theline set by moving its actuator
to pu Y s the piston 6f a syringe, v hcn commanded by the Control
CPU (thrtigh12C). There are built-in detection of end-of-stroke and
overload'andthe presence ofasyringe can be detected.
The movement of the actfator, during installation of syringe, can be
performed manually through the two hardkeys on the side of the
Prismaflex controlmit or the softkeys on the screen.

,Descrition- Signals Interfacing board(s)/module(s)

Power supply input +24Vm, +5Vprot, GND PSU

' < Motor stop and supervision SPEED OUT, DIROUT Protective CPU board

-I2C bus +5Vd, 12CSDA, 12C_SCL, Replacement scale and PBP /
GND Infusion pump
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Loader
The Loader handles the mounting of an attached line-set by pulling it
in position so that the fluid pumps and Blood pump can auto route the
pump segments into the slave pump runways.

Description Signals niterfacing board(s)/moduik(s)

Power supply input +24Vm, +5Vd, GND PSU

12C bus +5Vd, 12CSDA, 12CSCL, Effluent kinfusion pump and
GND Dialysatd /infusion pump

Scales
The scales provides a reading of weight of the diffeent fluid bags to
two different channels for the Control and Protective systems. Also
reporting to Protective that the bag holder is"proprly inkeied into the
scale. All information is passed through 12C.N.

Description Signals '§ ifiierfacing board(s)/module(s)

Power supply input + 12Vout, -5a and GND PSU .

12C bus +5Vd. 12C SIA 12C SCL Effluent sca eARPS board and

GND PBP/lnfi s0n scale PBP/Infiision
scale:xEffluent scale and

Dialysate scale Dialysate
scale PBP/Infulsion scale and

Os -Replacement scale Replacement( ale: Dialysate scale and
Syringe pump

ABD assembly
The ABD has the following main ctions:

* Ditects air in the blood returned to the patient

* 'btects blood in the retrn line

/Z J
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Signals
This section describes the signals between the modules inside
Prismaflex control unit.

Signal name Description From To7

EN 24Vm TTL square wave > 3 Hz used as Protective PSU
watchdog to enable the +24Vm voltage. A -

UB_TEST Logic TTL signal, Protective activates Protective / PIE
this signal (active low) 4 times each
second for a duration of Sms to test the
air bubble detector The air bubble alarm
must then be activated within 5ms.

ABDAALM Logic TTL signal, PIB sends this signal PIB Protective
to protective when a macrobubble has
been detected.

TRBL ALM Logic TTL signal, PIB sends this signal PIB Protective

to protective when trouble has been--
detected, which means that the AGChas,
not been able to control the amplitude of
the received signal. (

ABDAlm_Rst_A Logical TTL signal to clock the flip-flop Protective PIB
for air bubble detector alarm. Not active,
status is high.

ABDAlm_ RstB Logical TTL signal-for clearing data Prteciver PIB
of the flip-flop forair bubble detector

" > - 1 6
alarm. Not active status is high.

IAPSTOP Logic TT tial to enable1 the driver 'otective Pl, P2, P3, P4
stage of thep P2, P3, P4 and 7 and BLD
BLD.

Brightness control Analog voltage(0 - 3.75V) to contrl Carrier Inverter
brightness ofbacklight to TFT.

Rethigh 3.75V Carrier Inverter

STEPDW Logic.TTL signal to enable inverter for Carrier Inverter
backli ht to TFT

DIR OUT Logic TTL sighiil to idicate Syringe Syringe pump Protective
pump directioi
S(Low = CWV_>1r -Iigh = CCW, clown)

SPEED OUT_' TTL squakwave from magnetic encoder Syringe pump Protective
to verify the speed of the Syringe pump.
16 pulses for each mm of vertical
movement.

' 'ENABLE_12 Enable signal from protective to activate Protective ARPS
the 12V power on the ARPS board used
for the ARPS pump. It is a square wave
TTL level of 20 Hz frequency which
stimulates the watch-dog on the ARPS
board.

z
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Signal name Description From To

ARPS VDD +10V reference voltage for pressure ARPS Protective

sensor bridges.

ARPSAVCC +5V reference voltage for pressure ARPS Protective
sensor ADC.

ARPS VREF +2.5V reference voltage for neutral ARPS Protective

position reference for pressure sensors. , \. \

COIL-OUT Analog sinusoidal signal I kHz, 1.5 kHz Protective Speaker-'7

or 2.5 kIlz sent to the alarm speaker
(buzzer). The maximum amplitude can
be 2Vpp with offset OV.

AUX_BUZZIN Digital square wave signal TTL level of Carrier Protective

frequency I kHz, 1.5 klzz or 2.5 klz '
sent to the from Carrier to Protective.

POWERFAIL Logic TTL signal. Low indicates that 'PSU Carrier and

no power from the supply line has been N Protective
detected. (through Carrier)

POWERRESET Logic TTL signal. Low indicates the ' PSU Carrier and
PSU is in reset condition. Protective

K (through Carrier)

FANENCODER Open collector pulse signal from cooling Cooling Fan,-Q' Protective
Fan pull-up on Protective board used to
read the speed of the Fan N

BAR- Logic signal TI, level; Lowlevel Carrier Bar-code reader
CODE TRIG indicates that bacode reader is active. /

TFT_VCC A delayed45V power to the TFT. The 'LVDS Tx board TFT
delay is controlled by a signal from

Control CPU ENAVDD. -

ENAVDD Digital signal TTL level conrollingtih' Control CPU LVDS Tx board
output power to the TFT.

BP_ENCODER DigitalsignalTTLlevelpulsesindication Blood pump Protective
of Blod-pumip motor speeW (ear box

ENABLEMOT ,Digital signal open draintfo connect Protective Blood pump
the Blood pump motor-to the driver
H bridge. Lowjlevel connects the motor
to the bridge. Relafcoil at motor is used
as pull-up!K> ,\______

EST/BAT---- 7  Digital open dain signal to activate Protective PSU
battery test by connecting aresistive load
to the back-up battery and monitoring
the resulting voltage across the battery.
Low level activates the test.

OUT_TBAT Digital TTL status signal for back-up PSU Protective
battery test. Low level during the test
indicates that the battery is charged.
High level indicates low battery voltage.
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Chapter 4

Function Check
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About this Chapter
Prismaflcx control unit software continually monitors the operation
of the Prismaflex control unit and the Prismaflex disposable set. To
ensure the functionality of the Prismaflex control unit throughout the----,
whole treatment several tests are performed. These tests can be dividd
into four set of self-test. This chapter describes the performances.

R L
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Main-controlled Components

Devices, controlled by main
Touch screen

Devices controlled Dsplay
by MAIN CD RDM

Bar Code Reader
Memory Card
Ethemet Connection
Serial Connecton to External PC

P 4 Carrier

Channel ProcesserZ12C
Slaves managed by control subsystem
Clamp
Pinch valves
Scales
PumpsSyringe pump
ARPS
Loader

Conlrol block is made by PC 104 board and Carder board

C3f)
Structure of commands and co munication of the Prismaflex control
unit
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Self-tests
The Prismaftcx software continually monitors the operation of the
Prismaflex control unit and performs diagnostic self tests to ensure that
the operation is within specifications. Each self-test consists of a series-\
of subtests done in a sequential order. The self-tests can be separated'
into four different categories:

* Operating System Initialization

* Initialization Tests

* Prime Self-Tests

* Periodic Self-Tests

Operating System Initialization l'
The Operating System Initialization test starts when the
Prismaflex control unit is switched on, and consists of two subtests:

1. Basic Input Output Software (BIOS)

2. VxWorks Operating System 4

1. BIOS Software

When the Prismaflex control u isswitched onth-Basic Input
Output Software (BIOS)'of the PC104 is executed.5The BIOS executes
a memory test on the PC 104 lioa~d RAM and iis ability to communicate
with hardware compbnents.
During the initialization'the boot file (bootrom.sys) is read and
executed from the first sector on the PC104's compact flash.

2. VxWor& Operating;System

The system boots each of the bo rd in the Prismaflex control unit.
Thefolowing boards are initialized:
- fCarriei Board

- Protective Board

PIB Board (Periheral Interface)

-ARPS Board (Automatic Repositioning System)

When the boot file is finished being read the VxWorks application
program is initialized. VxWorks is a real time multi-tasking operating
system used to run the application program of the Prismaflex control
unit.
The VxWorks screen appears and the application programs begin to
load from the PC104's compact flash.
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Initialization Test
The initialization test checks that the Control and Protective
microprocessors and memory are operating properly. When
the initialization test begins, the Logo screen appears on the
Prismallex control unit display, the non-mutable buzzer sounds, -
and the status lights are lit during the test. After the initialization
test completes, the Prismaflex control unit enters Setup mode. The
initialization test consists of seven subtests, of which six are automatic
and one is up to the service technician to verify:

1. Processor Flag Check

2. Write-to and Read-from RAM

3. Calculation of Cyclical Redundancy Check (CRs)/

4. Communication between Microprocessors

5. Audio & Visual Alarm Activation

6- Information Structures Stored in Main Compact Flash and
Protective CPU Eprom

7. Start-up Conditions '

1. Processor Flag Check K
The processor verifies thdt all condtion flags ca'b eset.
This test accesses the protectivesystem, microprocessor registers and
branch instructions. The test verifies that the piotective slave can
receive output data-instructionsy '

2. Write-to and Read-Nm RAM

Whateveris-read from.the RAM must match what is written.
The protective'systernRAM is verified in a two-step process. First
the protective systei writes predefined data to a fixed address of the
RAM.>Secondly the protective, system tries to read the data from the
fixed/address of the RAM. Th protective system then compares the

, / , p ym

written afnd read data andwerifies that the information is the same.
ThIs-veification is perform'td on the Carrier (channel processor) and
Protective systems. ,

i.-Calculation of Cyciici Redundancy Check (CRCs)

KThe calculations must match the CRCs stored in ROM. If the
calculations are correct, the ROM is not corrupted.
Cyclical Redundancy Check (CRC) is a process which verifies that
program data is not corrupt. By summing all the bits of the information
in a software program a CRC can be calculated and represented as
a 16-bit number in hex format.
During the initialization of the application programs CRC verifications
are performed on the slave boards to ensure that the program data has
not been corrupted.
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The following software programs located on the slaves are CRC
checked during initialization (both boot loader and application software
are checked):

- Carrier Slave (software for channel processor)

- Protective Slave

- PIB Slave

- ARPS Slave

- Scales

The software of the Protective Task that was executed-on PC104 is
CRC checked by calculating the CRC of the PROTEC:OUT file and
comparing it with the CRC written in the PROTEC.CRC file. Both
files are located on the Compact Flash of the-PC 104 board

4. Communication between Microprocessors -
Both Control and Protective microprocessors mist witc and read
data from the 12C bus. This process verifiestliat both systems can
communicate with all hardware connected to tlieJ2C bus.

5. Audio & Visual Alarm Activation '

The Protective system activates'th Green. Yellow ain Red LED
alternately. The buzzeris.activated'during this proess. The
Prismallex control unit'has nointemal monitoring fY 'this process so
it is the responsibility of the operator to verif te correct operation
of this process.

6. Information Structures Stored In Main Ibmpact Flash and
Protective CPU Eprom K/

Two verifications are jArformed here;4a) Checksum Verification (b)
Range Verific'atiin ,/

a. Checksum Comparison
Checksurh of each stru&ure is compared to the software-calculated

ecksum for that structue. Information structures stored on the
PC,104/compact flash "nd the Protective system processor are
verified for errors.#
A checksum of the'following information structures are
performed:

- SDB (System Data Base)

- Custom.ini (stores all the different settings made by customer)

- Library.ini (stores all the default settings)

b. Range Check
Information structures which contain minimum and maximum
setting values are range checked to ensure the range is valid.
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7. Start-up Conditions
The Prismaflex control unit performs a test to determine if a Battery
backup is installed or not. If the systems runs on a 12V battery system
a periodic battery check executes. If battery is below specific battery
limit a ADVISORY: Memory backup is displayed with option/---N
OVERRIDE.
The way that the Prismaflex control unit was turned off, determines
how the Prismaflex control unit will start. There are three different
screens that can be displayed:

- The regular Prismaflex System screen

- Query screen

- Alarm screen

'N
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Prime Self-test
The prime self-test consists of two phases of subtests:
* Pre-prime

* Post-prime §

The pre-prime phase starts when the sofikey NEWPATIENT or
SAME PATIENT is selected. The service technician manually trts
the post-prime phase of testing by pressing the PRIME TESTisofkey
on the Priming XofX Ct'cles Complete instruction screei burMg-
the testing process, if any subtest fails, an alarm occurs informing the
service technician about the specific failure and provides instructions.

Note: A congruency check on the system database is pefformed before
the Pre-Prime phase of the Prime Self-test.

Pro-Prime
The pre-prime phase includes ten subtefts: -

1. 24 V Battery Backup Test

2. Scale Zero Test

3. Pressure Zero Test <

4. Line Presence Sensors of ABDnReturn Linelamp (Pre-Prime)

5. Scale Position Test 4

6. Pinch Valve Position Test

7. Syringe Line Check

8. Positioiing of Pinch Valves

9. RecognitionTest

10./Syrine Pump

1. 24 V Battery-Up Test
Execute's-only when tiePrismaflex control unit is equipped with
24V Battery Backupr The test is activated when the softkey
NEWPATIENTis selected. The protective system checks the limit
status'of the volthk eof the 24 V battery.

-Alarri generated is;
ADVISORY: Battery Exhausted
Options:O VERRIDE
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2. Scale Zero Test
The test is activated when the sofikey NEW PATIENT or
SAME PATIEAT is selected. The protective system acquires the AID
conversion value for each scale from its scale board via the I2C bus.
The AID values are then converted to weight using the protective,' -
calibration data. The protective system verifies that the load on the - N

Effluent, Replacement, Dialysate and PBP scales are reading between
±30 g. This test verifies that the protective scale calibration is-valid
for 0 grams weight.

Alarm generated Is;
MALFUNCTION: scale Zero Test
Option:RETEST

3. Pressure Zero Test
The test is activated when the sofikey NEW PATIENT or
SAME PATIENT is selected. The protective system acquires the A/D
conversion value for each pressure reading frdm the ARPS via the 12C
bus. The A/D values are then converted to pressure using the protective
calibration data. The protective system verifie statthe pressure on
the Access, Effluent, Filter and Return pressure sensors are reading
±15 mmHg. This test verifies that there is no external pressure on any
of the sensors and that the protective pressure calibration is valid for
atmospheric pressure.

Alarm generated is; (
MALFUNCTION: Pressure>Zero Test
Option: RETEST

4. Une Presence Sensors of ABD and Return Lie Clamp
(Pro-loading)
When the NEW PATIENT softkey is selected the Protective system
checks the status of th& ]ike presence switch in the ABD. The micro
switches must indicate that no line is present in the ABD. If a line is
present an alarm message will trigger.N
The test occurs.both before and after'a set is loaded. Do not insert the
return line into t'he clamp before the.set is loaded. After loading, the
returti'line shouldbe present in thedetector.

Alarms generated are , -
MALFUNCTION: Lin& i Air Detector
MALFUNCTION: No, Line in Air Detector

- Options RETEST OVERRIDE

1 2When the NEW PATIENT softkey is selected the Protective system
hecks the status tfthe line presence switches the Return line clamp.

>-The micro switches must indicate that no line is present i in the Return
lie clamp. If a line is present an alarm message will trigger. The test
occurs both before and after a set is loaded. Do not insert the return
line into the clamp before the set is loaded. After loading, the return
line should be present in the clamp.

Alarms generated am;
MALFUNCTION: Line in Clamp
MALFUNCTION: No Line in Clamp
Options:RETEST OVERRIDE 266
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5. Scale Position Test
After the selection of the Therapy mode by the operator the protective
system monitors that the associated scale position sensors detect
movement. The sensors on the scales involved in the selected therapy
must change from closed to open. Then they must detect a change/--
from open to closed (solution bag loaded). Then the protective systeimi
must detect a weight of higher than 100 grams on the scale. If this is
performed before the PRIME button is pressed, then the test passes.

Alarims generated am;
WARNING: Bag Volume Incorrect
Options:KEEP BAG, CONTINUE
WARNING: Effluent Bag Incorrect
Options:MODIFYBAG, CONTINUE
MALFUNCTION: scale sensor A

Options: RETEST OVERRIDE

6. Pinch Valve Position Test K
When pressing LOAD softkey, control system via the PIB board will
command the dialysate and replacement pinch valves'to move to
neutral position. The protective system ivill then acquire position
signals from the PIB board via the 12C bus ahd monitor that the pinch
valves are in Neutral position.

Alarms generated am;
WARNING:Loading Error-,
Due To: Wrong pinch valve position when pressing LOAD
Options:RETEST

8. Positioning of Pinch Valves
After the set has been loaded the Control system via the PIB board will
command the dialysat 'and replacement pinch- alves to move through
all of their positions. Theprotective systemwill then acquire position
signals from the PIB board'via the 12Cbus:and monitor that the pinch
valves are able to actuate through each ofthe three positions. The pinch
valves valve positions'are detectedwitlhtheir associated optical sensors.
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Upper Pinch Valve: The protective system commands the upper
(dialysate) pinch valve into the dialysate position, and it position is
verified by the position sensors.
The pinch valve is then commanded into the neutral position and is
again verified by the position sensors. , -

Finally the pinch valve is commanded into the replacement 2 position -
and verified by the position sensors.

Lower Pinch Valve: The protective system commands the/loRer
(pre/post) pinch valve into the prc position, and it positionisverifid
by the position sensors.
The pinch valve is then commanded into the neutral position andis
again verified by the position sensors.
Finally the pinch valve is commanded into the post'position and is
verified by the position sensors.

Alarms generated are;
MALFUNCTION:Prime Self-Test
Code: 21
Due To: Upper pinch valve /
MALFUNCTION:Prime Self-Test
Code: 22
Due To: Lower pinch valve <
MALFUNCTION:Prime Self-Te'st
Code: 23
Due To: Upper and lower pinch-valve
Options: RETEST DISCONAECT'NEWSET

9. Recognition rest
The venous clamp closes. Theupper pinch valve closes the Dialysate
line. The Prismaflex control unitmeasures fokiffiuent, filter and
return reference pressures. The Dialysate pump runs for 4 s. The
Prismaflex control unit'lobks for pressure differences. In case of
unexpected change, "Warning: Set-up error" is triggered.
CRRT: The Prismaflex control unit 16ok's"for a pressure change of
more than<{'inmHg.

Alarms generated are
WARNING:Set-up error
Options- UNLOAD, RETEST>

TPE:-As there is no dialy ei line in this therapy, the Prismaflex control
unit looks.for a pressuIe'change of less than 5 mmHg.
The bar code is read t loading. If the identified bar code mode is

/ different than the selected one (TPE set for CRRT set for example),
Sfhehethe alarm "Wming: Wrong set loaded" is triggered.

Alarms generated am;
WARNLNG:Wrong set loaded
Option: UNLOAD
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10. Syringe Pump
During the Syringe Installation the pump direction and speed
function is verified. The operator is prompted to activate the syringe
pump in the donward direction (by either pressing the auto down or
by pressing the hard-keys with a downwards arrow). The protective
system then acquires the encoder signals directly from the syringe
pump board and verifies the pump direction and rate. The operator is
prompted to activate the syringe pump in the upward direction;The
protective system then acquires the encoder signals directly/froriithe
syringe pump board and verifies the pump direction and rate
This must be completed within 10 minutes or the
alarm Malfunction: Syringe Pump Hardware is
generated.

Alarm generated is;
MALFUNCTION:Prime Self-Test
Code: 28
Due to: Syringe Pump Hardware
Options:RETEST DISCONNECT
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Post-Prime
Before Post prime tests, a wrong set selected test is done in case of ,
bar code reading has failed: Low Flow (LF) and High Flow (HF) set
check. Mass variation (Am) on each of the Effluent, PBP, Dialysate and
Replacement scale records are used to check for LF set use instead'f 3
HF set, and vice versa. If bar code reading has previously failed and
the mass variation test fails, the alarm "Warning: Wrong Set Selected"
is triggered.

The Post-Prime tests are performed once the priming of the setoccurs
and the service technician has pressed the PRIME TEST softkeyonthe
Prim ing X ofX Cycles Complete screen. )

The Post-Prime phase includes eleven subtests:

1. Line Presence Sensors of ABD and Return Line Clamp
(Post-loading)

2. BLD Normalization

3. BLD Test

4. +12 V ARPS Pump

5. Air/Pump Security (ABD)

6. Pump Occlusivity Test

7. Return Pressure Sensor

8. +24 V and Return Clamp '

9. Pressure Pods Reposition

10. TMPa Calibration (only performed ihnTPE)

11. Remote Alarm Test

1. Line Presence Sensors of ABD and Return Line Clamp
(Pos-loading) x t
XWenth set has been lobded he protective system checks the status
of the.Iine .presence switchtin both the ABD and the Return line
clamp. The micro switches must indicate that a line is present on both
associated micro switch sensors_

",/Alarms generate am;
KMALFUNCTION:No Line in Air Detector
\KMALFUNCTION:No Line in Clamp

Options:RETEST OVERRIDF, DISCONNECT

Note: If OVERRIDE is selected the Prismaflex control unit
is able to continue, but will display a Caution alarm "Yellow
alarm light" throughout the treatment. An alarm message in the
Examine alarms screen will also be present.
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2. BLD Normalization
Immediately after selecting the PRIME TEST softkey the Protective
system requests the PIB board to normalize the BLD.
The P1B adjusts the level of the BLD's transmitter IR LED starting
at a transmitter PWM (Pulse Width Modulation) level of 15% andj----
gradually increasing until the BLD IR receiver has reached a value
of 43000 +3000.
The transmitter PWM is the signal controlling the amount of the>
transmitter, it is switched ON commanded by the PIB.
* 0% = transmitter OFF

* 100% = transmitter fuIll ON

The allowed range of the transmitter PWM is betwewln 15% and 45%.
Once the Receiver has reached a value of 43000 3000%and tli
transmitter P1WM is within the allowable range 15%\-45% the
transmitter is fixed at this PWM value and the PIB responds to the
protective system the Normalization has completed. The protective
system checks that the values of the receiver and'the transmitter PWM
are in the correct range and that the receiVervalue is below 3000 when
the transmitter is switched OFF.
If the PIB has not responded to the protectesystem that the
normalization has completed within 3 minutes or the values ofthe
receiver and transmitter PWM are determined to be out ofrange by the
protective system the test has failed. The protective system can request
the PIB to perform the Normalization three times beforeiuig an
alarm.

Alarm generated is;
MALFUNCTION:Prime'>Sel f Test
Code: 17 K ,;
Due To: Blood Leak Detector NormalizationTime-out, Normalization
value 0 "
Options: RETEST DISCONNECT NEW SET REPRIME

3. BLDTU
Two seconds after asuccessful BL normalization the BLD test is
performed. The'transmitter PWM i lowered to a level simulating a
blood leak. The receiver valuemustbe reduced to a value below 15000
within 5seconds, which is eqia to the detection of a blood leak.

Alarm generated Is; 'K
MALFUNCTION:Prime Self .Test
Code: 18
Due To: Blood Leak Detector Threshold error

x0ptiors:RETESTJDISCONNECT NEW SET REPRIME
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4. +12 V ARPS Pump
The Protective circuit board disables the 12 V relay that powers the
Automatic Repositioning system motor. Protective circuit board then
checks to see if the relay is disabled, and finally, re-enables the relay
The protective system requests the control system to start turning
the ARPS air pump. The protective system verifies that there is no
leakage in the ARPS by looking for pressure changes in the ARPS. The
protective system then disables the 12 V relay and checks that-ARPS
pump has stopped by monitoring the ARPS pressure and det~cfth'at
there is no change. Finally the protective system re-enables the 12\ V
relay and checks that the ARPS pressure sensor value changes.

Alarm generated Is;
MALFUNCTION:Prime Self -Test
Code: 24
Due To: 24 Volt / 12 Volt
Options: RETEST DISCONNECT

5. Air/Pump Security (ABD)
Test verifies that the Control CCA activates-a "safe state" wherein all
pumps are stopped and the Return clampis'cosed-when a simulated
air bubble is detected. The protective system-commands the control
system to start the Blood pump andthe four fluid/pumps onlywhen the
blood line in the Air Bubble Detector-i filled with fluid. §A

An ABD alarm is simulated by reducing tleABD's trans tter power
to a level causing the receiver to detect an Air bubble. 1Y
The protective system must see that-the:

Air in blood hardware alrm'signal is activat dt

* Blood pump stop hardware command isactivated

* All the pumps have really stopped

The protective system then sends the commands START BP PUMP and
START FLUID PUMPS to the contrbl.system; all pumps must start.
The protective system then sends the commands STOP FLUID PUMPS
to the control system-and chccksthat each fluid pump remain stopped
while/the Blood pump is runnin
The/protective system thense'#ds again the commands START BP
PUMP 'and START FLUIDPUMPS to the control system and checks
that'eachpurmp run again2
The protective system'then sends again the commands STOP BP
PUMP and STOP FLUID PUMPS to the control system and checks

2 that each pump rea stopped.
heprotective system clears the ABD alarm signal.
he protective system checks that the trouble signal ADD has been

a'tivated by the receiver hardware circuitry when the ABD transmitter
is first switched ON.

Alarm generated Is;
MALFUNCTION:Prime Self-Test
Code: 19
Due To: Air/Pump Security Test
Options:RETEST DISCONNECT
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6. Pump Ooclusivity Test
Tests whether the rollers of each peristaltic pump can completely
occlude the tubing within the pump raceway and for external leakage
in the Prismaflex disposable set (damaged component or setup error).

Alarm generated Is;
MALFUNCTION:Prime Self-Test
Code: 20
Due To: Pump Occlusivity Test
Options:RETEST DISCONNECT NEW SET REPRIME

7. Return Pressure Sensor
Immediately after the Occlusivity test the return pressure will normally
be greater than 250 mmHg. The protective system'commands the
control system to run the ARPS pump until the ARPS-pressuresensor
is equal to that measured by Return pressure sensor.
The ARPS return valve is then opened and the pressure reading of the
Return and ARPS pressure sensors must be vithin ±20 mnHg.

Alarm generated is;
MALFUNCTION:Prime Self-Test
Code: 19
Due To: Return Pressure Sensor y

Options: RETEST DISCONNECT.NEW SET R

8. +24 V and Return Clamp"
First the protective system commands the control s ftem to close the
Return clamp.
The protective system then disablesthe +24V relay m-the Power supply
and confirms that no +24V sispplicd to the Prisifaex control unit.
Next the protective-system rtenables the +2,4Vrelay, confirms that the
+24V has been restored and checks that the Reiint clamp has remained
closed during the above'operations.
The protective system finally commanditlie clamp to open and checks
the position sensor, located in the clar4'$ls detected this correctly.

Alarms generated are; (U)
MALFUNCTION!P'rime Self Test
Code:24 r> <
Du{To:/24 Volt / 12 Volt
MALFUNCTION:Prirme elf-Test
Code: Q5 1 1
Due To:'Return Clam1pSensor

"MALFUNCTION:P timt Self-Test
tode:,26 -

<Due-To: 24 Volt aind Return Clamp Sensor
< NOptions:RETEST OVERRIDE, DISCONNECT
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9. Pressure Pods Reposition
Access, Filter and Effluent pressure pod sensors

During this test the pressure pods are repositioned and the sensors are
checked in the following sequence:
a. Effluent pressure sensor

b. Access pressure sensor

c. Filter pressure sensor - 7

Repositioning using the First algorithm:

Effluent pressure pod/sensor: the initial pressure of-the Effluent
pressure sensor is measured and stored. The ARPS pump isthen
commanded to run until the ARPS pressure sensor is equal to the initial
effluent pressure value. A verification of the Effuent pressure sensor is
performed, it must be equal to the ARPS pressure sensort20 mmHg
for at least 2 seconds. The ARPS pump is then ommanded to run for
a maximum of 3000 steps to decrease the-Effluent pressure by 100
mmHg. After this the ARPS pump chafrges-direction'and re-introduces
approximately 1 ml of air (about 1/2 the working-range of the pod).

~1 P(___

The effluent valve is closed and the-repositioning sequenceofthe
Access pressure pod/sensor is started. 0

Note: If during the repositioning sequence the effluenvandARPS
pressure sensor values differ by more than 20 mmHg for longer than 5
sec. the valve closes and the verication/repositioniil ias failed. The
repositioning of this pod/sensor is 'skiped and tl~eI5rotective system
will start the repositionin'gifthe nt pod/sensor.
Access pressure pod/sensor: the initial pressueo the Access pressure
sensor is measured iind stored. The ARPS ptp is then commanded
to run until the ARPSp ressure sensor is eualfto the initial access
pressure value. NQ>
A verification of the Access pressuresensor is performed it must be
equal to thEARPS pressure sensor +20 imHg for at least 2 seconds.
The ARPS pump. is theA commandet run for a maximum of 3000
stepsto decrease-1eh&ccess pressure by 100 mmHg. After this the
ARPS pump changes direction a'nd re-introduces approximately 1 ml
ofair(about V the working.range of the pod).
The'access valve is then clo'd and the repositioning sequence of the
Filterpressure pod/sensor isstarted.
Note: If-during the repositioning sequence the access and ARPS
pressure sensor value differ by more than 20 mmHg for longer than 5
sec.the valve closes'and the verification/repositioning has failed. The
repositioning of this pod/sensor is skipped and the protective system
will start the repositioning on the next pod/sensor.
Filter pressure pod/sensor: the initial pressure of the Filter pressure
sensor is measured and stored. The ARPS pump is then commanded
to run until the ARPS pressure sensor is equal to the initial filter
pressure value.
A verification of the Filter pressure sensor is performed; it must be
equal to the ARPS pressure sensor ±20 mmHg for at least 2 seconds.
The ARPS pump is then commanded to run for a maximum of 3000
steps to increase the filter pressure by 100 mmHg. After this the ARPS 74
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pump changes direction and removes approximately 1 ml of air (about
2 the working range of the pod).

The Filter valve is then closed and the repositioning is complete.
Note: If during the repositioning sequence the filter and ARPS pressure
sensor values differ by more than 20 mmHg for longer than 5 sec./-
the valve closes and the verification/repositioning has failed. The
repositioning of this pod/sensor is skipped.
After the command to close the filter valve, the protective system
waits 15 seconds before verifying that the Effluent, Access and Filter
pressure sensors are within +50 mmHg of their initial store/d alues.
For any pressure sensor that has failed the first repositionmg-sequence
the protective system will command that a new repositioning sequence
using the second repositioning algorithm be performed.

Repositioning using the Second algorithm: ,

The valve of the pressure sensor to be repositioned is opened.
For the negative pressure pods (Effluent and Access) the ARPS pump
is commanded to run and remove air from thep d,,pulling the pod
membrane towards the Prismailex control unit utii th rotective
system detects a pressure change greater 1O m- /sec for 3 seconds
(it determines to be the plateau or end of trairel for the pod membrane).
For the positive pod (Filter) the ARPS is commanded to pump air into
the pod, pushing the pod membraneaway from the Prismacl ontrol
unit until the end of travel is detected. '
The ARPS pump is then coninanded by the protective system to run
for a maximum of 3000 steps in th8 opposite directi&{ pumping air into
the pod (Effluent and Access) orrefnoving air (Filter) While counting
the number of steps of the st er imnotor. Whena1#essure change is
greater than 10 mmHg/sec,-the end of travel of thepod membrane is
again detected and-the ARPS punip stops. The Protective system then
commands the ARP§pump to reverse direction again and run for half
the number of steps previbusly counted between the pod membrane's
ends of travel so placing thepod membranc in the middle of the pod
before closing the valve.
Note: If dung the re'ositioning se uence the access and ARPS
pressure sensorvalus'differ by mbrethan 20 mmHg for longer than
5 sec.-or the repositiomng time'out has been reached >2 minutes
thevalve,closes and the verificationrepositioning has failed. The
repositioning of this pod/sensorhas failed- The protective system will
start te aepositioning ontlie next pod/sensor.

Note: The.Access pod i repositioned with the same process as the
,-- Filter pod when the accs pressure is positive.

Alarms generated are;
> MALFUNCTION:Prime Self-Test

'Code: 1
Due To: Pressure Pod/Sensor - Access
MALFUNCTION:Prime Self-Test
Code: 2
Due To: Pressure Pod/Sensor - Filter
MALFUNCTION:Prime Self-Test
Code: 3
Due 'To: Pressure Pod/Sensor - Access and Filter 7 5
MALFUNCTION:Prime Self-Test
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Code: 4
Due To: Pressure Pod/Sensor - Effluent
MALFUNCTION:Prime Self-Test
Code: 5
Due To: Pressure Pod/Sensor - Access and Effluent
MALFUNCTION:Prime Self-Test
Code: 6
Due To: Pressure Pod/Sensor - Filter and Effluent
MALFUNCTION:Prime Self-Test
Code: 7
Due To: Pressure Pod/Sensor - Access, Filter and Effluent
Options: RETEST DISCONNECT NEW TEST REPRIME

10. TMPa Calibration (only performed In TE)
Using the Automatic Repositioning system, pressuzes theFilter,
Effluent, and Return pressure sensors to various pressures, determines
if the sensor characteristics are within 20 percent of each other, ten
returns the sensors to their initial pressures. Clculates iikiiial TMPa
in less than four minutes.

Alarm generated is:
Malfunction: Prime Self-Test
Message: TMPa calibration failed>,

11. Remote Alarm Test
This test occurs when the Prime Test Complete screen is
displayed. The protective system checks if it is abltto generate
a signal to a remote alarm-devic'y-stimulatingan'aharm. The
Prismaflex control unit'will aciate)the red statuslight, the audible
alarm and the remote alarn &vi

Note: This test is performed even if there is.not remote alarm connected
to the Prismaflex control 'unit. The servicjehlnician is responsible to
confirm if the remote alarhnvhas been actiVated.
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Periodic Self-test
The Periodic self-test appears as an Advisory alarm with
no CONTINUE softkey, every two hours during Run mode.
Review Prescription and History information can be read
from the Self-test alarm screen.
The Periodic Self-test are a series of tests performed by the protective
system to ensure that the Prismaflex control unit is working within
all specifications. The self-tests are a smaller version of the Prime)
Test. The Periodic Self-test software routine takes approximately 1-
to 6 minutes to complete. If any of the Periodic Self-tests' fil,,the
Prismaflex control unit will generate a malfunction alarm and-nqtify
the service technician of what test has failed. The Periodic Self-testi
are initiated by the Prismaflex control unit in the following situations:

During a patient treatment. The Periodic Self-s s conducted
every two hours. The first Periodic Self-test startshten minutes
into Run mode. Periodic Self-test may be delayed by10 min.
by selecting the DELAY sofikey. Time schedule of the Periodic
Self-test may also be automatically/modificd~ the system
according to next intervention schedule:(bag change). If another
alarm occurs at the scheduled start ofWap'riodic self-test, the
self-test may be delayed by upto 15 seconds

Following a service technicians request (Run mode) a riodic
Self-test is conducted bypressing the SELF-TEST softkey from
the System Tools screen.

WARNING 7.
A The DELA Yfunction shall-notbeused more than twice in a row.

Failure of pressure monitoring systems may occur in case of too
many consecutie uses of the DELA Yfunct'1n>

WARNING

There are four Periodic self-tests performed and for a detailed
description of each testssee Prime Self-jest on page 4:8. The following
tests are performied/

1. Blood Leak DetectorTest

2. +24,V and'Return ClampiTest

3. Re Pressure Sensor Test

4..Pressure Pod.Resitioning

277
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1. Blood Leak Detector Test
As soon as the Periodic self-test has started the Protective system
commands the PIB to start the BLD test. The transmitter PWM is
lowered to a level simulating a blood leak. The receiver value must
be reduced to a value below 1 5000 within 5 seconds, which is equal---
to the detection of a blood leak.

Alarm generated is;
MALFUNCTION:Self-Test Failure
Code: 18
Due To: Blood leak detector threshold error
Options: RETEST DISCONNECT

2. +24 V and Return Clamp Test
First the protective system commands the control system to.close the
Return clamp. The protective system then disables the +24V relay
in the Power supply and confirms that no +24V is supplied to the
Prismaflex control unit. Next the protectivesystem re-enables the
+24V relay, confirms that the +24V has been jestored and checks that
the Return clamp has remained closed during:the-above operations.
The protective system finally commands'theclamp to open and checks
that the position sensor in the clamp has deiectid this correctly.

Alarms generated are;
MALFUNCTION:Self -Test Failure
Code: 24
Due To: 24 Volt / 12 Volt
MALFUNCTION:Sel f- Test Failure
Code: 25
Due To: Return clamp sensor-
MALFUNCTION:Self -Test Failure
Options:RETEST<DISCONNECT

3. Return Pressure SensoryTest
The protective system commands thecohtrol system to run the ARPS
pump until the ARPSpressure sensor, isequal to that of the Return
pressure sensorTheARPS return §vaW is then opened. The pressure
reading of the Rbturn and ARPS pressure sensors must be within +20
mmHg'for each other.

Alarm.generated Is; C
MALFUNCTION:SelfTest Failure
Code: 16/
Due To: Self-test Failure

,Options:RETEST DISCONNECT NEWSET REPRIME

4. Pressure Pod Repositioning
For repositioning of the pressure pods and the alarms generated,
se Post-Prime, subtest 9.
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Alarm Monitoring During the Periodic Self-Test
During the Periodic self-test some alarms are affected and they are
managed in differeht ways depending on the subtest in progress. In the
table below, the affected alarms are divided in: Service technician-set
limits, Temporary limits, and Disable&L

Subtest Alarm Name Service Temporary Limit Disabled
Technician-
set Limit

Return Return disconnection X
Pressure Return extremely positive X
Sensor

Return pressure dropping X

Return too positive X

Access Access extremely negative 100 mmHg below
Pressure (Monitored for negative operator-set limit
Sensor pressure blood source

only.) - --

Access extremely positive X
(Monitored for positive
pressure blood source
only.)

Access disconnection . Disabled only
during Access

4 repositioning

Access pressure rising X

Access too negative N X

Filter Filter extremely poshve X/
Pressure
Sensor

Set disconnection X

No flow in-blood path//, X

Filter clotted / X

PIasmafilter clotted (TPE) X

TMPexcessie (CRRT) X

T Pa'excesiive (TPE).. 100 mmHg above
TMIPa limit computed

/ .% uaccording to Blood
t, 7 Flow rate setting

Efflue nt Filter clotted X
Pressure
Sensor

Plasmafilter clotted (TPE) X

TMP excessive (CRRT) X

TIVIPa excessive (TPE) 100 mns-g above
TIVIPa limit computed
according to Blood
Flow rate setting 279
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Technical Screens
The Technical Screens display technical data related to the current
status of components such as pumps, scales, pressures, ABD, Patient
Sensor, ARPS, Pinch Valves, Power Supply, Loader. The fourth -

Technical screen displays the main software version installed on th-
Prismaflex control unit and the software version of the boards.
Press the date on the top right corner of any screen to access the>
Technical Screens. Use the UP/DOWNARROWsoftkeys tonavigate.

First Technical Screen
'PUMPS.

TACH. SET- MOTOR. DIR. SENS.A. SENSO.

PoP. n 00 ogasab. W a

EFFL. 000 00 DosE'l CW 0 0

DIAL 000 00' DisatFe' CW 0 0

REPL. 000 00 Dsaso an 0 0

0OOD .0 003 Dsatie. CW 0 a

T. AR T. BA DRIAtE. ALS.A AL.S.B ENCODER.

PBP. 0 21474367
EFFL. 0 21474836417
DIAL 0 24743$40
REPL 0 2I47l067
BLOOD. 0 21434M4 OFF am

SCALES.
CTRAD PRTAD REFAD. RFA02. CTROR PRTOR

SCPBP. 0 0 0 a 0 0

SC.EFF. a 0 0 0 0 
sC000A. 0 0 0 0 0 0

SC.REP. 0 0 0 0 0 0
SWITCH. DIGFIL OFFSET.

SCOPaP. Coad 0
SCEFF. Closed 0
SeOIA. 0osed 0
SC REP. Closed 0

Parameter 1Description r?>

PBP . TACH i Value, in rprn te PBP Pump speed read by the Protective side

EFF. TACHI Value, in rpm, of the Effluent Pump speed read by the Protective side

DIAL. TAH VaLuedii rpm, of the Dialysate Pump speed read by the Protective

REPL . TACH alue, in rpm, of the Replacement Pump speed read by the
otective side

BIAOOD .TACH VNalue, in rpm, of the Blood Pump speed read by Protective side

PBFS<SET Value, in rpm, of the PBP Pump speed set by the Control side

EFF iNSET Value, in rpm, of the Effluent Pump speed set by the Control side

DIAL. SET Value, in rpm, of the Dialysate Pump speed set by the Control side

REPL . SET Value, in rpm, of the Replacement Pump speed set by the Control
side

BELOOD. SET Value, in rpm, of the Blood Pump speed set by the Control side

PBP. MOTOR. PBP Pump Motor status. Possible values displayed are:
Enable/Disable 28n

W350AonsIsm07.2009 Function Check 4:23Program verson 5,

MDREC-122961 Version:1-0 E1erthe de:2010inS-31

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 96 of 328

Parameter Description

EFF. MOTOR. Effluent Pump Motor status. Possible values displayed are:
Enable/Disable

DIAL. MOTOR. Dialysate Pump Motor status. Possible values displayed are:
Enable/Disable

REPL. MOTOR. Replacement Pump Motor status. Possible values displayed are:

Enable/Disable

BLOOD. MOTOR. Blood Pump Motor status- Possible values diplayed ate:

Enable/Disable

PBP. DIR. PBP Pump running direction. Possible values di played are:

CW (clockwise)/CCW (counterclockwise)

EFF. DIR. Effluent Pump running direction. Possibleiilues displayed are:
CW (clockwisc)/CCW (counterclockise)

DIAL. DIR. Dialysate Pump running direction. Possible values displayed are:
1 1 V,CW (clockwise)/CCW (counterclockwise)

REPL. DIR. Replacement Pump rilming direi tion Possible values displayed
are: CW (clockwise)/CCW (counterclockwise)

BLOOD. DIR. Blood Pump running direction.,Possible values displayed are:

CW (clockwise)/CCW,(counterclockwise)

PBP. SENS. A. Number of pulses accumilated for the hall sensor A of the PBP
Pump m

EFF. SENS . A. Number ofpulses accumulated for th hall sensor A of the Effluent
Puhp

DIAL. SENS. A. Number of pulses accumulate& for e hall sensor A of the Dialysate
Pump

REPL. SENS. A. , Number of pulses accumulaed for the hall sensor B of the
Replhcement Pump rL§'>

BLOOD. SENS. A. Number of pulsessaceunulated for the hall sensor B of the Blood
iump

PBP. SENS. B. 'Delay between thertime in which the magnet (on the PBP Pump
rotor) closes'th ecircuit of the sensor A and the time in which the
magnet,6loses the circuit of the sensor B

EFF. SENS" 1B Dehaybetween the time in which the magnet (on the Effluent Pump
trotor) closes the circuit of the sensor A and the time in which the

I'\ rmgnet closes the circuit of the sensor B

DIAL. SENS. B. Delay between the time in which the magnet (on the Dialysate Pump
rotor) closes the circuit of the sensor A and the time in which the
magnet closes the circuit of the sensor B

REPL. SENS. B. Delay between the time in which the magnet (on the Replacement
Pump rotor) closes the circuit of the sensor A and the time in which
the magnet closes the circuit of the sensor B

'PBP. T. AB. Delay between the time in which the magnet (on the PBP Pump
rotor) closes the circuit of the sensor A and the time in which the
magnet closes the circuit of the sensor B 8 1
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Parameter Description

EFF. T. AB. Delay between the time in which the magnet (on the Effluent Pump
rotor) closes the circuit of the sensor A and the time in which the

magnet closes the circuit of the sensor B

DIAL. T. AB. Delay between the time in which the magnet (on the Dialvsale Pump
rotor) closes the circuit of the sensor A and the time in which the

magnet closes the circuit of the sensor B

REPL. T . AB . Delay between the time in which the magnet (on the Replacement

Pump rotor) closes the circuit of the sensoriA and the tiie in which
the magnet closes the circuit of the sensor B

BLOOD. T. AB. Delay between the time in which the magnet (on the Blood Pump
rotor) closes the circuit of the sensoA and~the time in which the

magnet closes the circuit of the senso B

PBP . T . BA. Delay between the time in which the magnet (on the PBP Pump
rotor) closes the circuit of the sensor B a' the time in which the
magnet closes the circuit of the sensor A

EFF . T. BA. Delay between the timie in whiihthet agnet (on the Effluent Pump

rotor) closes the circui of the sensor B and the time in which the
magnet closes the circuit of the sensor A

DIAL. T. BA. Delay between thetime in which the magnet (8 tie Dialysate Punp
rotor) closes the circuit of the sensor B and b time in which the

magnet closes the circuit of the sensor A,>

REPL. T . B. Nea bewe'hetmREPL. T . BA . Delay between the time in which the magnet (on the Replacement
Pump rotor) closes the circuit of the sensor B and the time in which

I - \ " ""themragneteloses the circuit of.the sensor A

BLOOD. T. BA. Delay between the time in whici the magnet (on the Blood Pump

K rtor) closes the circuit of th'elsor B and the time in which the
magnet closes the circuitof the sensor A

PBP. BRAKE. No'used

EFF. BRAKE. Not used

DIAL. BRAKE. tused (
REPL.BRAKE. ' Notused (

BLOOD. BRAKE . Status of fie break on the Blood Pump. Possible values displayed

:,_,areEabi1ed/Disabled

PBP. AL. S< A Nothd>

EFF AL. S. A. 'Nt'used

DIAL. AL. S. A. Not used

REPL. AL. S. A. Notused

BLOOD. AL. S. A. Not currently used

PBP. AL. S. B. Notused

EFF. AL. S. B. Notused 282
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Parameter Description

DIAL. AL. S. B. Notused

REPL. AL. S. B. Notused

BLOOD. AL. S. B. Not currently used

SC. PBP. CTR AD PBP scale A/D value read by the Control side/

SC. EFF. CTR AD Effluent scale AfD value read by the Control side'

SC. DIAL. CTR AD Dialysate scale A/D value read by the Control sid-y

SC. REPL . CTR AD Replacement scale A/D value readby the Control side

SC. PBP. PRT AD PBP scale AID value read by the PotQctiVesidt

SC. EFF. PRT AD Effluent scale A/D value read by the Protctive side

SC. DIAL. PRT AD Dialysate scale A/D value ad by the Protetive side

SC. RE PL. -PRT AD Replacement scale A/D value read by the Protective side
/I

SC. PEP. REFAD1. PBP scale A/D refernce I value (IstA/D channel)

SC. EFF. REFAD1. Effluent scale A/D referencef'value (1st A/D channel)

SC. DIAL. REFAD1 Dialysate scale A/D reference I value (Ist A/D'channel)

SC. REPL. REFAD1 Replacement scale A/D reference 1-value (Ist A/D channel)

SC. PEP. REFAD2. P1P scale A/Dref'rence 2 value (2dnkA'/D channel)

SC. EFF. REFAD2 . Effluentscale AD reference 2 value (2nd AID channel)

SC. DIAL. REFAD2 Dialysatscale A/D referenc u(2nd A/D channel)

SC. REPL. REFAD2 Replacement scale A/iD efrence 2 value (2nd AID channel)

SC. PBP. CTRJGR Weight in grans,op the PBP scale, read by the Control side

SC. EFF. CTR 'GR 'Weight in grani n'the Effluent scale, rad by the Control side

SC. DIAL/ /CTR GR Weight in grams on the Dialysate scale, read by the Control side

SC . REPL> CTR/GR Weiht'in grams, on the Replacement scale, read by the Control side

SC. PBP. PRT GR Weight in grams, on the PBP scale, read by the Protective side

S EF PRT GR eight in grams, on the Effluent scale, read by the Protective side

SC. /DIAL'< PRT GR Weight in grams, on the Dialysate scale, read by the Protective side

SC REPL. PRT GR Weight in grams, on the Replacement scale, read by the Protective
'_ side

SC. PEP. SWITCH Status of the PBP scale switch (scale open/scale close) Possible
values displayed are: Open/Closed

,SC. EFF. SWITCH Status of the Effluent scale switch (scale open/scale close) Possible
values displayed are: Open/Closed

SC. DIAL. SWITCH Status of the Dialysate scale switch (scale open/scale close) Possible
values displayed are: Open/Closed 2 83
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Parameter Description

SC. REPL. SWITCH Status of the Replacement scale switch (scale open/scale close).
Possible values displayed are: Open/Closed \

SC. PEP. DIGFIL Not currently used

SC. EFF. DIGFIL Noteurrentlyused

SC. DIAL. DIGFIL Notcurrentlyused

SC. REPL. DIGFIL Notcurrentlyused
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Second Technical Screen
PRESSURE-

AD VAL PRES. VALVE.

ACC. 0 0 COaed
FIL. 0 Coed

EFF. 0 0 Cloed

5TH. 0 Clooed

ARPS. 0 0
RET_ 0 0 Cosod

SET- DICFIL. MOTOR. DIR_ REFAD. REFAD2. REFAM.

ARPS. M;iZig 0t0rea* 0 0 0

PIG-UD
A0100%. ADEON. TROFF ThOFF STAT.

PT.SENS, 0 0 0 0 Ledetect

LINE. TROUB. MAC.8 APSTo0.
ADD. Ntod#O. NO NO

SYRINGE.
MANUAL. AuTOM. SET. FAD F.N LEOS. LEGS.

HPUMP Enosto Eivle DaU 0 0 OFF OFF

OVRI.D. ABSTH. SLOPE. DIR. POS.

H.PUMP Normal 0 D 00
STATUS. THRID COUNT. RAMP. UP.OIT ONLU

RSYR Nd&4 0 0 PRlasd, F6.aua

Parameter Description

AC .AD ALAces/ "' 'N-W1ACC. AD. VAL Access pressure A/D value acquired by the-transducer

FIL . AD. VAL Filter pressureAI value acquired hhtransducer

EFF . AD. VAL Effluetessu A/D value acquirelby the transducer

5TH . AD. VAL 5th Pod pressure A/D value acquired by the transducer

ARPSu. AD. VAL 'Circuit pressue A/D valueacquired by The ARPS

RET . AD. VAL Returnpressure AM value cquired by the transducer

ACC. PRES Access pressure valueread by the Protective side

FIL. PRES §ilte pressure va read by the Protective side

EFF. PRES ,Effluent pressumivaiue read by the Protective side

5TH. PRES 5th Pod pi'ssure value read by the Protective side

ARPS. RES ARPS qitpressure read by the Protective side

RET. PRP xQK// - Retur ressure value read by the Protective side

ACC-.hVALVE A~ s valve status. Possible values displayed are:

'Qpen/Closed

L / VALVE ilter valve status. Possible values displayed are: Open/Closed

EFF.'VALVE Effluent valve status. Possible values displayed are:
Open/Closed

STH. VALVE 5th Pod valve status. Possible values displayed are:
Open/Closed

-ARPS. VALVE Not currently used

RET . VALVE Return valve status. Possible values displayed are:
Open/Closed 2
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Parameter Description

ARPS. SET. Not currently used. A
ARPS . DIGFIL. Not currently used.

ARPS. MOTOR. ARPS Motor status. Possible values displayed are:
Running, Not running

ARPS . DIR. ARPS Direction (Decrease = the motor runs in clockwise
direction/Increase = the motor runs in counterclockwise direction)
Possible values displayed are: Decrease, Increase -7

ARPS. REFAD1 . ARPS AID reference I value read by the Protective side

ARPS . REFAD2. ARPS A/D reference 2 value read by the Protective side

ARPS. REFAD3 . ARPS A/D reference 3 value read by the Protective side

PT. SENS. AD 100% Patient sensor value when the transmitter power is 100%

PT. SENS. AD 69% Patient sensor value when the transmitter power is 69%

PT. SENS. TROFF. Patient sensor value when tr t nsmitter/receiver is OFF

PT. SENS. TXOFF. Patient sensor value when the trasmitter is OFF

PT. SENS. STAT. Patient sensor status. Possible values displayed are:
Blood/Line Detected/Not detected

ABD. LINE. Presence of line imthe-ABD. Possible valuesdislilayed are:
Line Detecte'd N ot detectt dY

ABD . TROUB . Malfunction detected in the ABD circuit. Possible values displayed
are: ON/OFF.

ABD. MAC. B. Macro Bubbledetected by the ABDPossible values displayed are:
SON/OFFNJ 0

ABD. APSTOP Not currentlvused

H. PUMP. MANUAL. 'Activation of the Manual mode of the Syringe Pump. Possible values
diplayed are: Enabl d/Disabled

H .PUMP . AUTOM . Activation of the Adoatic mode of the Syringe Pump. Possible
values displayed are:Enabled/Di sabled

H. PUMP. SET. Syringe Pump reset

H. PUMP. F AD. AfD valuetof the load applied to the syringe plunger clamp read by
the SyringePump

H. PUMP. F. N1. / Load-applied to the syringe plunger clamp in Newtons (N)

H.PUMP. UEOS' Upper End of stroke of the syringe plunger clamp reached. Possible
v. alues displayed are: OFF/ON

H PUMP7 LEOS. '-Lower End of stroke of the syringe plunger clamp reached. Possible
values displayed are: OFF/ON

H. PUMP-. OVRLD. Type of the overload condition of the Syringe Pump. Possible values
displayed are: OFF/ON

A H. PUMP. ABSTH. Threshold of the absolute overload of the Syringe Pump expressed
in Newton

H.PUMP. SLOPE. Absolute slope threshold of the Syringe Pump expressed in N/mm

H. PUMP. DIR. Not currently used
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Parameter Description

H. PUMP. POS . The position of the carrier, measured from the lower end position

expressed in mm.

H. SYR. STATUS. Status of the syringe. Possible values displayed are:
Loaded/Not loaded

H. SYR. THRLD. Threshold for the detection of a syringe loaded

H. SYR. COUNT. Counter of the encoder pulses received at the selection of the Syringe
control panel UP button when the Syringe Pup is in M/i/ualimode

H. SYR. RAMP. Not currently used K

H . SYR. UP. BUT. Status of the UP button on the Syringe control panel Possible values
displayed are: Pressed/Released

H. SYR. ON. BUT. Status of the DOWN button on the Syrmne controlpanel. Possible
values displayed are: Pressed/Released
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Third Technical Screen
PIG.

POS. CL.COM. LINE.

CLAMP. 01 Ousal tMet

PIN.PP Pr.
PIN.oP O

TX.ON TY.OFF PWM. STAT.

OLD. 0 0 00 ng.N

POWER.
CT24V Pfl4V AD24V ADVp5 AbVdS ADO2V AD-f

POWER ON OFF 0 0 0 0 0

STAT.
BATT.

OTHER.
MOTOR. DIR. SWITCH. STAT.

LOADER. Mised Lead

NEMOUT DiiAe

EXT.1C
PCMCIA.

Parameter Description

CLAMP. POS Return tamnpstatus. Possible values displ'Syed are:
Open/ Clos'ed

PIN. PP. POS Lower pinch valve position. Possiblexalues displayed are:
Pr'e/N6utral/Post/UqpAiefined

PIN. DP . POS Upper pi chvalve position- Possible values displayed are:
PPPre/Neutral/Po s& Undefined

CLAMP. CL.COM C-m ent sent by the Cont l side to the Return clamp. Possible
_ valus isplayed are5OQen/Closed

PIN. PP. CL.-COM Nt used

PIN.DP. CL.COM ,Notused ,kj
CLAMP. LINE Line presen in the Return line clamp. Possible values displayed

7 / are: Line Detected/Not detected

PIN. P.<KL'INE /2 Notu d)

PIN.DP. LI- E/ N at us1.

BDLCNTX. ON B'fEDA/D value read when the transmitter is ON

9DL TfX-)F F BLD AID value read when the transmitter is OFF

BD'L PWM. PWM value
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Parameter Description

BDL. STAT. Status of the BLD normalization procedure
Possible values displayed are:

Bg . Norm

M.pwm.BLD
Ms. BLD
VrA.regst

W . A. regDn

C.pwmVal

Tst.W.stop
Test ok

Test Fail

VOLTAGE. CT24V Status of the +24V relay in the Power up y(En bling/Disabling
done by the Control side). Possible values displayed are: OFF/ON

VOLTAGE. PT24V Status of the +24V relay inthe Power supply (Enabling/Disabling
done by the Protective side)>Possible values displayed are:
OFF/ON

VOLTAGE. AD24V +24V A/D value

VOLTAGE. ADVps 5Vp A/D value

VOLTAGE. ADVd5 5Vd.AID value

VOLTAGE. AD12V +12V-A/D let'

VOLTAGE. AD5V 5V AID'value

BACKUP lfidicates if Battery baclu is installed. Possible values displayed
are:Installed/Not Installed

LOADER. MOTOR Status of the motoofftbe Prismaflex disposable set loader. Possible
values displayedlimEnable/Disable

REM. OUT MOTOR Not used

EXT.12C MOTOR Not used'

PCMCIA. MOTOR / Not used

LOADER. DIR , 'Notused

REM .OUT DIR Not currently used

EXT.I2C DIR Not currently used

PCMCIA. DIR Not used

LOADER. SWITCH. Status of the switch of the Prismallex disposable set loader. Possible
values displayed are: Loaded / Not Loaded
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Parameter Description

REM. OUT SWITCH. Not used

EXT.12C SWITCH. Not used

PCMCIA. SWITCH. Notused

LOADER. STAT. Not used

REM. OUT STAT. Status of the remote alarm output- Possible values displayed
are: Enabled/Disabled

EXT.12C STAT. Not used

PCMCIA. STAT. Not currently used

V
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Fourth Technical Screen
SOFTWARE.

CONTROL. PLD. CHPRO. PROT. P.INT. LOOD. SCALE.

SWVERS.
ARPS. Pie. LOADER. HEPAR

SWVERS.

Parameter Description

SWVERS. CONTROL Softwart version of the Control System. The Software version
includes build information, which is notyisible in every place of
the'applicati

4
o o

SWVERS . PLD. Softwrevrsio of the PLD Ba

SWVERS. CH. PRO. Software version of the Carrler:Board

SWVERS. PROT. .Sbftware version of the Pr tive Board

SWVERS. P. INF. No'cu+entlyused <Qz
SWVERS. BLOOD. Old Pump: Not cui'AnlV used. New Pump: Software version of

,the Blood Pumnpz,

SWVERS. SCALE . " N'ot currentlyiused

SWVERS. ,ARPS. Softwareyersion of the ARPS Board

SWVERS( <IB / SoflwarZ>rsion of the PIB Board

SWVERS. LOADER. Not ctiently used

SWVERS. HEPAR. Nbtcurently used
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Chapter 5

Alarms and Troubleshooting
Gontfl

About this chapter .... .

Warning Alarms ................................. K 5:4
Prismaflex Control Unit Actions .............. K 5:4
Operator Response .. 5:4
Overridden Warning Alarms . ........ 5:4

Malfunction Alarms ......................... / 5:5
Prismaflex Control Unit Actions . ........... 5:5
Operator Response ................. ... V .. 5:5
Overridden Malfunction Alarms ......... .. . ....... .5:6

Caution Alarms ........................ ".......... 5:7
Prismaflex Control Unit Actions .. . -. .......... 5:7

Operator Response ............... .................... 5:7
Advisory Alarms............ . . ..... 5:8

Prismaflex Control Unit Actions .5...........5:8

Operator Response A 5:8
Overridden Advisory Alarms........... ......... .... 5:9

Alarm Priorities .......... . ... 5:10
Alarm Priority List \\.. ....... '....... 5:10

Troubleshooting ..... 5:14
About the Troubleshooting)Chapter) ....... ( ........ 5:14

Warning Alarms Troubleshooting, ... .... . ........ 5:15
Malfunction Alan 5:38

Alns,7Troubleshooting...... q ....... 53Caution Alarms Troubleshooting ........ . ... ..... .. . 5:69
Advisory Alarms Troubleshooting .... ... ..... 5:89
Additional Troubleshooting .......... .................. 5:113
PowerFaile........ ............. .................... 5:117
Pressure Pod Ad 'itstmeu / rceu / :1

Pressure Pod Adjustment (CRRII) . .. . ... . .. . ... .. . ... .5:119
Supplies Needed ............... .................... 5:118
P es Pod and EuentPod ....................... 5:119

ilter Pod . . . .' .......... .. . . . .. 5:120
Pressure PodAdjusment( E) ........... ............ 5:121

Supplies Needed .. 5:121
Access Pod... ............................. 5:121

'-- Filter and EffuentiPods (TPE) . ......... ......... . 5:122
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About This chapter
This chapter describes the different alarms that can occur and how "'~

so solve them.
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The Prismallex control unit continually monitors itself and the
Prismaflex disposable set for proper functioning during operation. If
an abnormal situation occurs, the Prismaflex control unit signals a
Warning, Malfunction, Caution, or Advisory alarm.

The operator is notified of an alarm condition via a red or yellow
status light, an audible alarm, and an alarm screen on the display. Each
alarm screen provides instructions on how to respond to the alarm and
provides a MUTE softkey, which allows the operator to temporily
silence the alarm (for 2 minutes). When applicable, a Help'screen isj
available to provide additional information.

WARNING
4 When responding to any alarm, carefully follow thei~istructions on

the displayed alarm screen and its associated Help screen.-v

To clear some alarms, the Prismaflex control unit must override the
alarm for a brief time (60 seconds). The aIarmscreen notifies the
operator that the alarm will be overridden if the OVERR/DEsoftkey
is pressed. A new alarm for the sameconditon cannot occur during
the override period. Therefore, carefully-observe the set and all
operation during the override period. If the alarm condition is still
present after the override periodthe Prismaflexcontrol unit ijues
a new alarm.

Do not override the same alarm repeatedly. End treatrmient'and
call for service.

If power is lost to theFrismafl rol unit, thecputient can be
manually disconnected-from the.set. If performinga Manual
Termination With Blood Return,,visually checkfor air in the blood
return line untilthe. patient is disconnected

A The Prismaflex controlunit may not be ableto detect disconnections
of the set from the patient's catheter Carefully observe the set and
all operation while using the Prismaflexsystem.

WARNING
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Waming Alarms
Warning alarms occur if conditions of possible patient hazard exist that
require prompt operator intervention; for example, air bubbles in the
return line or extreme positive pressure in the return line.

Prismaflex Control Unit Actions
The following actions occur during a Warning alarm:

* The Prismaflex control unit enters a "safe state" by stopping all
pumps and closing the return line clamp. Treatment is suspended.
The patient's blood does not circulate through the blood flowpath.

* Red light is lit.

* Audible alarm sounds with a fast beeping tone.

* EXAMINE ALARMS sofikey appears.

Operator Response
The Warning screen gives the operator instructions for respoiiding
to the Warning alarm. Appropriate responses are differenfor each
warning. When the alarm has-bee'n-cleared, the foll6win occurs:

* Warning screen leavethe.display.

* Green light is lit.

* EXAMINE ALARMS softkey disap cars, lesthere are other
active alarms.

* Blood-pump restarts and return line clamp opens. Seven seconds
later, other pumps restart.

OerriddenNWarning Alarms
To clearsome Warning alarms, the Prismaflex control unit must
overridetlhealarm fora shoA period of time. After completing the

,---response iiistructions giv en on the Warning screen, the operator
presses the OVERRIDBhoftkey. During the override period, the
followmg occur:'4

* Warning screen leaves the display.

* Yellow light is lit.

* FXAMINEALARMS softkey remains displayed.

* Blood pump restarts and return line clamp opens. Seven seconds
later, other pumps restart. 295

When the override period is complete, the alarm either clears or recurs.
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Malfunction Alarms
Malfunction alarms occur if patient safety cannot be monitored due to
a failure of the system; for example, failure during self-tests, errors in
the sofiware, or hardware failure.

Prismaflex Control Unit Actions
The following actions occur during a Malfunction alarm:

* The Prismaflex control unit enters a "safe state" by stopping all
pumps and closing the return line clamp. Treatment is suspended.
The patient's blood does not circulate through the blood flowpath.

* Red light is lit.

* Audible alarm sounds with a fast beeping tone.
Malfunction screen appears on the dispIly..

* EXAMINE ALARMS sofikey appears.,

Operator Response
Some malfunctions can be clkared by the operator; others.require
service by an authorized service chnician. The Milfunction screen
gives instructions on how to rcspqnd'to the MalfunctiuoX alarm.
Appropriate responses are differentfor each malfAction.

When the alarm has been clearedj the followinioccurs:

Malfunction screen leaves the dis la.

* Green light is lit.

* EXAMINE-ALARMS softkey disappears, unless there are other
active alaNmsN'7Xx

* Blood pump restarts and i6turn line clamp opens. Seven seconds
later, other pumps restfta.

If the operator cannot clear a particular Malfunction alarm, it must
/-be clearedin Service,moido by an authorized service technician. The

Malfunction s6reen.gives appropriate instructions.
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Overridden Malfunction Alarms
To clear some Malfunction alarms, the Prismaflex control unit must
override the alarm for a short period of time. After completing the
response instructions given on the Malfunction screen, the operator \
presses the OVERRIDE softkey. During the override period, the
following occur:

* Malfunction screen leaves the display.

* Yellow light is lit.

* EXAMINE ALARMS softkey remains displayed.

* Blood pump restarts and return line clamp opens.iSeven- seconds
later, other pumps restart.

When the override period is complete, the alarm either clears or recurs.
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Caution Alarms
Caution alarms occur if a condition exists for which the proper action
is to suspend treatment, but it is safe to continue blood and syringe
pump flow; for example, the PBP, dialysate or replacement solution - -
bag is empty or the effluent bag is full.

Prismaflex Control Unit Actions 17
The following actions occur during a Caution alarm:

* PBP, Replacement, Dialysate, and Effluent pumps stop.

* Blood and Syringe pumps continue to operate andithe retirn line
clamp remains open. The patient's blood continues to circulate
through the blood flowpath, but treatment is suspehded.

* Yellow light is lit.

* Audible alarm sounds with a moderate iphg tolne.

* Caution screen appears on the display_ N

* EXAAMNE ALARMS sofikey appears.",,,

Operator Response
The Caution screen givesthe o'perator instructions on how to respond
to the Caution alarm. Appropriate responses e different for each
caution. _Q

When the alarm has been cleared, the following occurs:

* Caution screen leaves the displa9.>'

* Green light-is lit.

* AMINE ALARMS softkey disappears, unless there are other
active alarms.

* PBP Replacement, Dialysate, and Effluent pumps restart within
a few seconds. (

-7

298

503504 Rresion 072009 Alarms and Troubleshooting 5:7Program version 5.x

MDREC-122961 Version: 10 Effectve date:2010-08-31

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 114 of 328

Advisory Alarms
Advisory alarms occur if a condition exists of which the operator
should be aware, but the patient is not at immediate risk; for example,
when preventive maintenance is due. The patient's treatment continues-
during an Advisory alarm.

Prismaflex Control Unit Actions
The following actions occur during an Advisory alarm:

* No pumps stop; treatment continues.

* Yellow light is lit.

* Audible alarm sounds with a slow beeping tone.

* Advisory screen appears on the display.

* EXAMINE ALARMS sofikey appears 

Operator Response
The Preventive Maintenance Due Advisoryalarmcan only
be cleared by an authorized service technician; the 8ther advisories
can either be cleared or overriddi b'the opcrator$?5imie advisories
are also self-clearing T > ty
The Advisory screen gives-th eoperator instructions for responding
to the Advisory al ;, appropriate responses are different for each
advisory.

When an advisory has been cleared (sel fleared or cleared by the
operator), he following occur:

* Advi sory screen leaves the: Iisplay.

* Green-light is lit. K

* 4XAMINEALARMSs-oftkey disappears, unless there are other
active alarms. M
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Overridden Advisory Alarms
Many Advisory alarms can be overridden by the operator. If an ^
Advisory alarm is overridden, it remains overridden indefinitely. If the \\
overridden alarm is a self-clearing alarm, it clears when the condition
no longer exists. If the overridden alarm is not self-clearing, it remains--
in a list of pending alarms. Pending alarms can be viewed by pressing
the EXAMINE ALARMS sofikey. See Alarm Priorities on page5:10
for more information.

If the operator overrides an Advisory alarm, the followingK
Prismaflex control unit actions occur:
* Advisory screen leaves the display.

* Yellow light remains lit.

* EXAMINE ALARMS softkey remains displayed\
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Alarm Priorities
All alarms are prioritized. This means that if multiple problems exist,
only the highest-priority alarm screen is displayed. Clearing the
highest-priority alarm causes the second highest-priority alarm screen
to be displayed, and so on. As each alarm appears on the display, the
operator follows the instructions on the screen in order to respond to
the alarm.

Whenever an alarm occurs, the EXAMINE ALARMS soft- 1117
key appears and the name of the alarm is stored in a /
pending (active) alarms list. Until the alarm is cleared,
the EXAMINE ALARMS softkey remains displayed and the alarm name
remains in the pending alarms list. Overridden alarins-areconsidered
active alarms.

Press EXAMINE ALARMS to view the list of pending alarms.
V

Alarm Priority List

Priority Alarm Title

Malfunctions (High Priority)

I General System Failure

2 Communication Ern >4
3 Memory Err4r

4 Pressures Circuit Board

5 VoltagOut of Range

Warnings "\

6 Air in Blood

7 Return Dis61nection

8 Return Pressure Droppini

9 Set Disconnection p

104 / Access Disconnection

IV Filter Clotted

12 Plasmafilte Clotted

14 Blood EeakDItected

15 Retrn-Extremely Positive

16 Access Extremely Negative

17 Access Extremely Positive

19 Filter Extremely Positive

19 Power Failure

20 Wrong Set Loaded

21 Effluent Bag Full
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Priority Alarm Title

22 Bag/Container Empty

23 Bag Volume Incorrect

24 Effluent Bag Incorrect

25 Scale Open

26 Clamped Lines

27 Syringe Line Clamped

28 Syringe Empty

32 Blood detected in Set

33 Recirculation Time Exceeded

34 Set - up Error

35 Wrong Set Selected

36 Crossed Lines Dialysate and PBP

37 Crossed Lines PBP and Replaceiit -

38 Crossed Lines Dialysate and Replacement

39 Crossed Lines PBP, Dialysate and Replacement

40 Crossed Lines RepI. 2 and PBP '

41 Crossed Lines Repli2,and Replaceinnt

42 Crossed Lines PBP, Repl. 2and Replacement

43 Clamped Lin -c

44 Wrong Set Loaded

45 Loading Error

46 Battery 'wK"

Malfunctions

48 -Air Detector

49 Clamp.Stuck Closed

50 > Blood Pnp

5 / Effluent Pump

52Q" I eplacement Ifi4I'

53 Dialysate Pump

54 Replacement.2 Pump

5 7 PBP Pum

56 NormaliZation Failed

57 Blood Leak Detector

58 Self-Test Failure

Priority Alarm Tille

59 Prime Self-Test

60 Syringe Pump 302
61 Scales
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62 Pressure Zero Test

63 Scale Zero Test /

64 Checksum Interrupted

65 Custom Data

66 Library Data

67 Cannot Save Custom Data

68 Memory Error

69 Upper Pinch Valve

70 Lower Pinch Valve

71 Scales Circuit Board

72 Effluent Scale Sensor

73 Replacement Scale Sensor

74 Dialysate Scale Sensor

75 PBP Scale Sensor r-

77 Line in Air Detector

78 Line in Clamp

79 No Line in Air Detector

80 No Line in Clamp c

81 Memory Error 0

Caution 'y

82 Loss Limit Reached/Gaii Limit Reached

83 Incorrect Weight Chan eAlarm Not Cered

84 Efflueht Weight

85 ReplacementWight

86 PBP Weight

87 I'Dialysate Weight

88 Re'p efieht 2 Weight

89// TPE Prescription Deliverd

90 Effluent Bag FulPF-<R

9I Dialysate Bag Empty

92 Replacement Bag Empty

93 Replacemeht Container Empty

-94--/ PBP BgEmpty

95 TMP Excessive

Priority Alarm Title

96 TIPa Excessive

97 Bag Volume Incorrect

98 Effluent Bag Incorrect

99 Scale Open - Replacement 303
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100 Scale Open - Dialysate

101 Scale Open - Effluent

102 Scale Open - PBP

103 Patient Fluid Gain Excessive

105 Incorrect Effluent Flow

106 Incorrect Replacement Flow

107 Incorrect PBP Flow /. I
108 Incorrect Dialysate Flow

109 Incorrect Replacement 2 Flow

Advisory

110 Self-Test in Progress

ill Clamped bag - Replacement

112 Clamped bag - Replacement 2

113 Clamped bag - PBP -

114 Clamped bag - Effluent

115 Clamped bag - Dialysate

116 Access Pressure Rising

117 Access Too Negative,

118 Return Too Positive\

119 Blood Flow Stopped

121 Fluid Pumps'Stopped >

122 CheckSyringe Line

123 Syringe Empty -

124 Syringe Line Clam ped

129 Filter is Clotting

130 _lasmafilteis Clotting

132 TflPo High

Priority,> Alarm Title

133 dIhWa Too HiihQ), )1

134 ' /Time to Change St

'135 Preventive.Maintenance Due

116 Canot tbct Return

137 Cannot Detect Access

18 Download Interrupted

139 Scale Component Missing

141 Memory Backup

142 MARS Treatment

143 Battery Exhausted 304
144 Main Power Lost
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Troubleshooting

About the Troubleshooting Chapter K

The alarm screens provide on-line instructions on how to resolve most
alarm situations. Under certain circumstances, however, the alarm
screens cannot give the necessary detailed instructions. Thisclhdpter of
the manual provides the additional information that may beneeded.
The chapter contains possible cause and action for the bothtlie operator-7
and the service technician. 'V

This chapter also contains instructions for Pressure Pod Adjustment
procedures and Air Removal procedures.

/V

N>W-

305

5:14 .Alarms and Troubleshooting asassoN Itewon 07.2009
Program vers~on 5.

MDREC-122961 Versaon:1.0 Eftecme date:2010-08-31

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 121 of 328

Warning Alarms Troubleshooting

Access Disconnection

Observation:
For negative access pressure monitoring: This alarm occurs if access pressure is more
positive than -10 mmHg and the access pressure operating point is morenegati
than -10 mmlg.

Forpositive access pressure monitoring: This alarm occurs if access pressure is more

negative than +10 mmHg and the access pressure operating int is more positive
than +10 mmllg.

Possible cause(s): Operator kction(s):

Access catheter disconnected; Remedy and press OVERRIDE.
blood flowpath is obstructed after
access pressure pod.

Blood flow rate too low for the Increase the blood flow ratend press
access device. /' OVERRIDE.

Note: If the above Operator Responses do
not clear the alarmth et can be changed

"aA the alarm clerd :(ia STOP. If alarm
1ecurs with a new set, end treatment via
STOP. Call sernice-

Access pressure measurement Clean.pod Emn debris and reinstall pod
failure; pressure pod not installed'; as applicable. Press CONTINUE to
debris in pod sensor housing or pod cle al rm and perform self-test through
seal. 4" YSTEM TOOLS as to reposition pod

membrane. If the pod problem recurs,
< , press STOP to change the set. If alarmKrecurs with new set, end treatment and callQ service

Access pressure sensor failed, End treatment via STOP. Call service.
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Possible cause(s): Service Technician action(s):

Blood flow too low. Check Access pressure in Diagnose Screen
- Pressure Pod Reposition on page 6:20.

If pressure deviation in diagnose, see.-next
Service action.

If pressure is correct, check Blood pump
flowrate in Service Diagnose, Diagnose
Screen - Pumps Diagnose on page 6:16 --
If value is incorrect, replace the Blood

pump.

Access pressure measurement Check the functionif the pressure
failure- sensors in Diagnose Screen --Pressure

Pod Reposition on page 6:20. Check
the pressure sensors and.p'ressure ARPS
circuit for leakage.
If leakage is deteted, remedy the pressure

pod _aling cones, pressure sensors,
pressure valves, ARPS pump alt ARPS

circuit.
if pressure deviation in diagnose,,see next
Service action.

Access pressure sensor failed. ' Perform a calibrati&n,.see Calibration
Screen - Pressure Snsors Calibration on

'page 6:48.
-Check the pressarin Diagnose Screen -

Pressure Pod-Reposition on page 6:20.
If pressuredeviaion, replace the pressure
sensor

Access Extremely Negative

Observation:
Alarm occurs if access pressure montorng is in the negative range and the access
pressure is mom negative than the user-settable "Access Extremely Negative"

Warning Limit.

This alarm self-clears if pressure goes back to normal limits within 16 seconds.

Possible cause(s): Operator action(s):

Patient is moving or coughing, or Remedy cause, wait 16-20 seconds for
being moved or suctioned; access possible self-clearing. If alarm does not
line clamped or kinked. self-clear, go to next Operator Response.
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Access catheter clotted or out of If needed:
position in vein; blood flow rate too a. Flush/reposition access catheter per
high for the access device. hospital protocol.

b. Use access sample site to infuse
saline and release negative pressure

I lower blood flow rate. Press
CONTINUE. -

Note: If the above Operator Responses dot
not clear the alarm, the set can be changed
and the alarm cleared via STOPIf alann
recurs with a new set. end treatment via

STOP. Call service

Access pressure measurement Perform a self-test for repositioning

failure (pod membrane out of the pressure pod membianes. Press

position) SYSTEMI TOOLS and perfor-m SELF-TEST.

Note: Self-test interruption as a If the pod problem is not solved, perform
common root cause Pod Adjustment procedure on access pod

See instructions at the end of this chapter.
,Or, change setvia STOP. If larn recurs

with new set. end treatment via STOP.
Call sevice.N

Access pressure sensor failed. > End treatment via STOP. Call service.

Possible cause(s): Senice Tecliftian action(s):

Blood flow rate too high for'the Check Acces pressure in Diagnose Screen
access device. - Pressure rod Reposition on page 6:20.

If pressue deviation in diagnose, see next
Service action.

N If pressure is correct, check Blood pump
iowrate in Service Diagnose, Diagnose
Screen - Pumps Diagnose on page 6:16.
If value is incorrect, replace the Blood
pump.

Access pressure measurement . Check the function of the pressure
failure. . sensors in Diagnose Screen - Pressure

Note:-Self-test interruption as a Pod Reposition on page 6:20. Check
common root cause. the pressure sensors and pressure ARPS

circuit for leakage.
If leakage is detected, remedy the pressure
pod sealing cones, pressure sensors.

/ / /pressure valves, ARPS pump alt ARPS
circuit.

If pressure deviation in diagnose, see next
Service action.
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Access pressure sensor failed. Perform a calibration, see Calibration
Screen - Pressure Sensors Calibration on
page 6:48. Check the pressure in Diagnose
Screen - Pressure Pod Reposition on page
6:20.
If pressure deviation, replace the pressure
sensor.

A0s Etbm* PoWltve

Observation:
Alarm occurs if access pressure monitoring is in the positive range, and the access
pressure more positive than the user-settable "Access Extremely Positive" Warning
Limit.

Possible cause(s): Operator action(s):

External device (if in use) is Reduce the delivery pressure of the
delivering blood at a too high external device.
pressure.

Blood flow rate has been set too Increase the blood flow rate; return to
low according to the blood pressure alarm screen and press CONTINUE.
delivered by the external device. Note: If the above Operator Responses do

not clear the alarm, the set can be changed
and the alarm cleared via STOP. If alarm
recurs with a new set, end treatment via
STOP. Call service.

Access pressure measurement Perform a sef-test for repositioning
failure (pod membrane out of the pressure pod membranes. Press
position). SYSTEM TOOLS and perform SELF-TEST
Note: Self-test interruption as a If the pod problem is not solved, perform
common root cause. Pod Adjustment procedure on access pod.

See instructions at the end of this chapter.
Or, change set via STOP. If alarm recurs
with new set, end treatment via STOP.
Call service.

Access pressure sensor failed. End treatment via STOP. Call service.
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Possible cause(s): Service Technician action(s):

Blood flow rate too low for the Check Access pressure in Diagnose Screen

external device. Pressure Pod Reposition on page 6:20.

If pressure is correct, check Blood pump
flowrate in Service Diagnose, Diagnose
Screen - Pumps Diagnose on page 6:16.
If value is incorrect, replace the Blood
pump. If value is correct, continue with
pressure sensors.

Access pressure measurement Check the function of the pressure

failure. sensors Diagnose Screen - Pressure Pod

Note: Self-test interruption as a Reposition on page 6:20. If the values

common root cause. are incorrect, perform a calibration, see
Calibration Screen - Pressure Sensors
Calibration on page 6:48. Check the
pressure in Diagnose Screen - Pressure
Pod Reposition on page 6:20.
If the values are incorrect, replace the
pressure sensors(s).

Access pressure sensor failed. Perform a calibration, see Calibration
Screen - Pressure Sensors Calibration on
page 6:48. Check the pressure in Diagnose
Screen - Pressure Pod Reposition on page
6:20.
If pressure deviation, replace the pressure
sensor.

Air in Blood

Possible cause(s): Operator action(s):

Disconnected line, leaking a. Remedy possible causes.
connection, set not fully primed

b. Press Up arrow until return pressure
is NEGATIVE. If unsuccessful,
proceed with manual procedure.

c. Press RELEASE CLAMP to remove
air and draw blood from patient into
the return line / deaeration chamber.

d. If needed, use arrows to adjust the
level of fluid in the chamber

e. When ready, press CONTINUE.

Note: If air is present in entire set, press
DISCONNECT to load and prime a new
set.
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Air/foam in the tubing In case of recurring alarm, open door
of air bubble detector and look for air/
foam in the tubing; inspect level of fluid
in deaeration chamber. Close air bublile
detector door. Press CONTINUE.

Bag/Contalner Empty

Observation:
Bag/container is empty. The alarm appears during priming only

Depending on therapy, the following bag/container may be identified:
Replacement bag

Dialysate bag
PBP bag
Replacement bag 2 (green scale)

Possible cause(s): Operator action(s):

Identified bag is empty. Connet anew bag. Presst CON TINUE.

Identified bag is partially supported Remove partial support. Press
(not hanging freely). CONTINUE.

Bag Volume Incorrect

Observation:
Bag volume mcorrect. Ambunt of fluid in bag does not match Allowed Volume.

The following may beidentified:
Replacement bag

Dialysate bag

PBP bag

Replacement bag 2 (green:scale)

,alid only if Variable Tire is selected as Empty bag method.

The alarm appears during priming only.

Possible cause(s): Operator action(s):

Amount of fluid in the identified Choose one of the three options on the
bag does not match the current alarm screen.
Allowed Volume. Caution:

Choose Keep Bag only to use a partially
full bag that is of the same total volume
capacity as the current Allowed Volume.
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No bag on scale. Place the appropriate bag on the scale.
Press CONTINUE.
Note: If hanging multiple bags on the
scale, the total fluid capacity of all bags-
on the scale must not exceed the allowed
volume for that scale.

Foreign object on scale. Remove foreign object. Press CONTINUE. .7

Identified bag is partially supported Remove partial support. Press

(not hanging freely). CONTINUE

Battery Low

Observation:
Main power is still out and batteries is out of energy
Applicable when the Prismallex control unit configuration includes the back-up
battery (check with the local representative for more information). See Power Failure
on page 5:117

Possible cause(s): perator action(s)-,

Main power has been lost and > If the Prismallex control unit is in
battery is out of energy. treatment, press:STOP softkey to end

treatment.§>6

If the Prism'aflex control unit is in
Setup mod ; press DISCONNECT to
disconnect the patient. Switch off the
Prtsn'a ex control unit.

/if the Prismaflex control unit is inNI K
,-.,End mode, press OVERRJDE softkey
\\,.o end the treatment. Switch off the

Prismaflex control unit.

Prismafi6xcontrolunit isunplugged- Connect power cord. Press STOP and
and batteryisout of energy- select RESUME to restart the treatment.
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Blood Detected in Set

Observation:
Patient blood sensor identifies blood in tubing.

Possible cause(s): Operator action(s):

// } L
In Priming mode: Verify if blood is present in the set. If. '

Blood is actually present in the blood IS present in the set (Although
set, foam in return line, return line blood priming is not performed), press.

installed in air bubble detector DISCONNECT to change the set. If no

before expected, or is out of blood is present in the set;check return line

position in the air bubble detector. installation, press OVERRIDE to continue
with priming and patient connection. If
alarm recurs with a new set. Call service.

Note: Th alarm does not'bccur during
blood priming>.

During resuming after previous To go on with treatment, press OVERRIDE.
switching OFF: (Otherwise press END TREATMENT to
During a patient treatment, the set 'terminate use of loaded setu.'
actually contains blood. '\ N

During saline recirculation: Verify that patient disconnected.
Poor blood rinse back done before \,'Verify the properset- up of recirculation
Recirculation. circuit and that.acess and return lines
Note: The alarm does not occur are connectedto reirculation bag. If
during blood recirculation. correct and atient is disconnected, press

CONTINUE A go on with recirculation.
' If patient is connected then press

DISCONNECT and change set.

Patient sensor h failed Press DISCONNECT. Call service.

Posible cause(s): Service Technician action(s):

In Priming mode: blood is actually Calibrate thepatientsensor, see Calibration
present in t set, foam in-etun Screen - Patient Sensor Calibration on
line, return line installed' page 6:52. Start a new treatment. If the
bubble detector before expected, or alarm occurs again, replace the Patient
is out of position in the air bubble sensor.
detector.

Patient sensor has failed. See above action.
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Blood Leak Detected

Possible cause(s): Operator action(s):

Air bubble in effluent line at level Press OVERRIDE to dislodge bubble. In
of blood leak detector. case of recurring air bubbles (effluent fluid

degassing), check for kink in effluent line
and/or reduce of ultraf ltration rate. -7

Effluent line not properly installed Press line into detector from the bttom.up
in blood leak detector. and route securely through tubing guides.

Press OVERRIDE,

Liquid or other debris in tubing Remove line from detector. Using a
path through the detector "flossing'Iction, clean inside the detector

with a lint-fee cloth and isopropyl alcohol.
Dry thoroughly.'Clean effluent line with
water and drytior6ughly. Reinsert line
into detector nd tubing guides. Press

0 VERRIDE.

Leak in filter membrane. Change the set via STOP

TPE: formed elements or lipids in Press OVERRIDE. iower replacement rate
plasma, discoloured plasma. -,. and/or patient plasma loss rate.

Note: If this oes not clear the alarm, the
set can be changed via STOP. If alarm
recurs wita new set and lowered flow
rates, discontinue treatment.
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Clamped Lines

Possible cause(s): Operator action(s):

One of the lines is clamped. Unclamp the line. Press REPRIAE.

Occluded disposable set. Press DISCONAECT Change set.

One or more pressures sensors Press DISCONAECT Call service. '

failed.

Possible cause(s): Service Technician action(s):

One or more pressures sensors If the alarmrcorrespond to the Access or
failed. Retum.line, check the pressure sensors

in Diagnose Screen- Pressure Pod

Repositiononpage 6:20. If pressure
deviation, perform a calibration see
Calibration Screen - PressureSensors
Calibration on page 6:48. Clifk the
pressure m Diagnose Scren Pressure

-Pod Reposition on page 6:20. If the
\'values are incorrect:replace the pressure

sensor(s).
If the alarm regards one of the bag lines,
check corresponding scale; see Service
action forthescale "Weight" alarm

(Cautio )bervation Incorrect Weight
Changet

Crossed Lines

Possible cause Operator action(s):

The lines are crossed or tangled. Check and correct lines and bags setup.
Press REPRIME.

Foreign object on scale Remove the object. Press REPRIME.

One or more scales failed. Press DISCONECT turn off the
Prismafilex control unit. Call service.
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Possible cause(s): Service Technician action(s):

One or more scales failed. Check the function of the scales in
Diagnose Screen - Scale Diagnose on__

page 6:18. If needed, calibrate the scales,,
see Calibration Screen - Scales Calibration
on page 6:46. Run the Prismalex control

unit again, perform a new Prime
If the alarm recurs, replace the scale(s)-

Effluent Bag Full

Observation:
Effluent bag is full.

The alarm appears during priming only

Possible cause(s): Operator action(s):

Effluent bag is full. Connect a new effluent bag via mstructions
on the alrt screen. PressCOTINJE.

Foreign object on effluent scale. Remove foreign object Press CONTINUE.

Effluent Bag Incorect

Observation:

Effluent Bag.volume does not match Allowed Volume.
Cause: a 5000 nl empty big is hung on scale while Effluent Allowed Volume is
9000 mi.

The alarm appears during priming only.

Possible cause(s): Operator action(s):

A 5000 ml pty bag is un on Replace the 5000 ml bag hung on the
the scale while Effluent' All wed scale by a 9 000 ml bag or change the

Voluneis 9000 ml. Effluent Allowed Volume by pressing
MODIFYBAG. Press CONTINUE.

No bag on scale. Place the appropriate bag on the scale.
Press CONTINUE.
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Effluent bag is partially supported Remove partial support. Press

(not hanging freely). CONTINUE.

Filter Clotted

Observation:
Filter pressure drop is limit value fixed for the filter in use, or both the "Filter is

Clotting" Advisory and the "TMP Excessive" Caution limits are reachedx/
Note: The "Filter is Clotting" Advisory and the "TMP Excessive" Caution arm not

valid to CRRT MARS.

Possible cause(s): Operator action(s) 7

Clots have formed in the filter. Change the.set via STP \Test

Note: Clotting is usually due to patient's clotting parameters and
N>

inadequate anticoagulation of the adjust anticoagulant delivery if needed.
blood flowpath. - -x--

Clamped line(s) in blood flowpath. <'Unclamp lines. Press CONTINUE.

Ultrafiltration rate is too high for Press CONTINUE and then reduce
filter in use. ~mreplacement solution flow rate and/or PBP

rbtiva flow rate an 9r patient fluid
rernae a

Pressure measurementfailure. Perform a self-test for repositioning the

pressure d membranes.

During Standard-Syringe PresSTOP and change the set. Ensure
anticoagulation: th itsyringe is properly installed in syringe
Anticoagulation delivery has failed. pimp and plunger is moving upward

\ding treatment. If plunger is not moving,
'«syringe pump has failed. If desired,

connect syringe line to a medically
acceptable alternate anticoagulant delivery
system. Call service to repair pinp

, During CRRT MARS treatment: If blood leak confirmed, press STOP and
MARS monitor has-detcted a change the set. If not, troubleshoot MARS
bldod leak. " monitor and press CONTINU.

Possible cause(s): Service Technician action(s):

Anticoagulation delivery has failed. Perform a diagnose test of the syringe
pump, see Diagnose Screen - Syringe
Pump on page 6:24.
If diagnose test fails, replace the syringe 3
pump.

5:26 Alarms and Troubleshooting Gsm500 eon 07,2M9
Prog'am ves on 5

MDREC-12261 Verskon 10 Effective dete:2010-08-31

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 133 of 328

PBP pump failure. Perform a diagnose test of the PBP pump,
see Diagnose Screen - Pumps Diagnose
on page 6:16.
If diagnose test fails, replace the PBP-..

pump.

Filter Extremely Positive

Observation;
Alarm occurs if filter pod pressure is 450 mmHg.

Possible cause(s): Operator action(s):

Line between filter pressure pod Remedy and press CONTINUE
and filter or line between filter and
deaeration chamber is clamped or
kinked.

Prismaflex control unit is operating Press FLOWSE7TINGS and-lover blood
at high return pressure and clotting . flow rate Check catheter.
has begun in filter.

Excessive pressure. Relieve excesspressure in return line by
N ressing RELEASE CLAMP.
If desired, lowr the blood flow rate, press
CONTINUE&

Note: The RELEASE CLAMP key is available only if no other alarm requiring the
clamp closed is present.

The filter prssure will drop as operation commences. (The appropriate Advisory or
Warning alarm occurs when filter clotting becomes problematic.)

Note:'If the above Operator Responses do not clear this alarm, the set con be changed
via'STOP. If alarm recurs with new set, end treatment via STOP. Call service.

Filter pressure sensor failed:§ End treatment via STOP. Call service.

During CRRT MAIRSireatment: If blood leak confirmed, press STOP and
MARS monitor has detected a change the set. If not, troubleshoot MARS
blood leak. monitor and press CONTINUE.

Possible cause(s): Service Technician action(s):

Filter pressure measurement Check the function of the pressure sensors
failure. in Diagnose Screen - Pressure Pod

Reposition on page 6:20. 318
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If pressure deviation in diagnose, see next
Service action.

Filter pressure sensor failed. Perform a calibration, see Calibration
Screen - Pressure Sensors Calibration on

page 6:48. Check the pressure in Diagnose
Screen - Pressure Pod Reposition on page
6:20.
If pressure deviation, replace the pressure-,
sensor.

Loading Error

1
Observation:
Not possible to load/unload the set.

Possible cause(s): Ope atoraction(s):

Pinch valves position not correct. ('Press RETESTto reposition the pinch
valves and clear the alarm'

Plaiilter Clotted

Observation:
Filter pressure drop is.> limit value fixed for the plasafillter in use, or both the
'"Plasmafilter is Clotting"-Advisory and the "TMPaExcessive" Caution limits are
reached. N

Possible cause(s): O erator action(s):

Clotsliave formed in the C-Cange the set via STOP. Test
plasmafilte. > patient's clotting parameters and
Nate Ci y due to adjust anticoagulant delivery if needed.

inadequate anticoagulation of the
blood fowath /

Clamped line(s) in blood flowpath. Unclamp lines. Press CONTAVE.

Ultrafiltration rate is too high for Press CONTINUE and then reduce
filter in use. replacement solution flow rate and/or

patient plasma loss rate.

Pressure measurement failure. Perform a self-test for repositioning the
pressure pod membranes.
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During Standard-Syringe Press STOP and change the set- Ensure

anticoagulation: that syringe is properly installed in syringe
Anticoagulation delivery has failed. pump and plunger is moving upward

during treatment. If plunger is not moving,

syringe pump has failed. If desired, r
connect syringe line to a medically

acceptable alternate anticoagulant delivery
system. Call service to repair pump.

Possible cause(s): Service Technician action(s):'

Anticoagulation delivery has failed. Perform a diagnose test of the syringe
pump, see Diagnose Screen - Syringe

Pump on page 6:24.\ /
If alarm recurs, replace the syringe pump.

PBP pump failure. Perform a diagnose test of the PBP pump,
see Diagnose.ScreenA Pumps Diagnose
on page6:16.

'K
If diagnose test fails, replace the PBP

Power Failure

Observation: '

Power lost for more than 15 seconds'after the Prismafiex control unit entered Run
mode.

Possible cause(s): Opr tor action(s):

Main power failure; / pect blood flowpath. If clotted, changeM p unt
Prismaflex control'it suddenly (c the set via STOP.
unplugged.
If flowpath is not clotted, press CONTINUE. (Clears alarm and restarts treatment
at same-place as when power was lost.)
Note: If set was manually unloaded during power loss, either:
(a) continue treatment with a new set by pressing STOP, then CHANGE SET, or
(b) end the treatment by essing STOP, then END TREATMENT

7

RecIrculalion flme Exceeded

Possible cause(s): Operator action(s):

Recirculation Time has exceeded Press STOP RECIRC. and resume the
the manufacturer-set limit, treatment.
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Retum Disconnection

Observation:
Alarm occurs if return pressure is lower than +10 mmlg and the return pressure

operating point is higher than +10 mmflg.

Possible cause(s): Operator action(s):

Return line or catheter is Make sure return catheter is securely
disconnected. connected to both the return line and the

patient.
To resume treatment, press CONTIUE.

Chamber monitor line not properly Press STOP and use CHANGE SET to
connected to return pressure port or load/prinea new set. If fluid barrier
fluid barrier wet, wetting recurs call service.

Blood flow path obstructed before Remedy, if possible. Press CONHiAUEU.

deaeration chamber. If not possible, press STOP and use
KCHANGE SETto load/prime A ne set.

Return pressure sensor failed End treanent via STOP Cill service.

Possible cause(s): Service Technician action(s):

Fluid barrier wet with flew set Check the'pressure sensors and the
pressure:AqRPS circuit for leakage
in Diagnose Screen - Pressure Pod

Repbsitibn on page 6:20. If leakage is
'J

detected, remedy the pressure sensor,
/ireasure valves, ARPS pump alt ARPS

N / circuit.
'%If pressure deviation in diagnose, see next

Service action.

Retum pessure sensor failed. Perform a calibration, see Calibration
Screen - Pressure Sensors Calibration on

page 6:48. Check the pressure in Diagnose
- - -Screen - Pressure Pod Reposition on page

' /6:20.
If pressure deviation, replace the pressure
sensor.

321

5:30 Alarms and Troubleshooting u55om Reviion 0L.ZW
Prog'am version 5n

MDREC-122961 Versa,: 10 Efecive date:201 008-31

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 137 of 328

Retum Extremely Positive

Observation:
Alarm occurs if return pressure is more positive than the user-settable "Return
Extremely Positive" Warning Limit.

This alarm self-clears if pressure goes back to nonnal limits within 16 secod"

Possible cause(s): Operator action(s):

Patient is moving or coughing, Remedy cause, wait 16-20 seconds for

being moved or suctioned; return possible self-clearing. If alarm.does not

line is clamped or kinked. self-clear, go to next Operator Response.

Return catheter is clotted or out of If needed:(a) flush/reposition return

position in vein; blood flow rate too catheter per hospital protocol, (b) lower

high. the blood flow rate. Relieve excess
pressure inreturiflue by pressing
RELEASE CLAMP. When return pressure

(falls below theu er set value (±350 mnfig
is-tie default value), press CONTINUE.

Note: The RELEASE CLAMI.R key is
available>only if no oth'r alarm requiring

the clamp closed is resent.
SNte: If the above Operator Responses do

not clear this alam,; the set can be changed
and the alarm leared via STOP. If alarm
recurs with ne set. end treatment via
STOP. Callservice.

Return pressure sensor failed. End reatment via STOP. Call service.

Possible cause(s): Seice Technician action(s):

Bo/7/ / --
Blood flow rate too high. Check Blood pump flowrate in Diagnose

Screen - Pumps Diagnose on page 6:16.
I/N- K If flowrate deviation, replace the Blood

pump.

Retum pressure sensor failed. Perform a calibration, see Calibration
Screen - Pressure Sensors Calibration on
page 6:48. Check the pressure in Diagnose
Screen - Pressure Pod Reposition on page
6:20.

If pressure deviation, replace the pressure
sensor.
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Retum Pressure Dropping

Observation:
This alarm occurs if return pressure is 50 mHg or 70 mmHg (with blood

flow>200mlUmin) below its operating point.

Possible cause(s): Operator action(s):

Possible leakage or disconnection Make sure return catheter is securely
of return line or catheter, connected to both the return line and the

patient.

To resume treatment, press CONTINUE.

Patient is moving or being moved. Press CONTINUE

Blood flow path obstructed or Remedy,_if possible..Press CONTINUE.

leaking before deaeration chamber. If not possible,.press.STOP and use

CHANGE SET to load/prime a new set.

The hydrophobic membrane is wet, Press'STOP and use CHANGESET to

and/or service line is disconnected. load/prii a new set. If fluid arrier gets

wet again with a new set'call service.

Return pressure sensor failed'-- E' treatment via Call service.

During CRRT MARS treatment,' If blood leakconfirmed, press STOP and

MARS monitor has deteted a change the setIf blood leak not confirmed,
blood leak. troubles ho tVIARS monitor and press

CONTINUE.

Possible cause(s): >Ser\ice Technician action(s):

Fluid barrie wet with new set. Check the pressure sensors and the
pressure ARPS circuit for leakage
in Diagnose Screen - Pressure Pod

Reposition on page 6:20. If leakage is
detected, remedy the pressure sensor,
pressure valves, ARPS pump alt ARPS

circuit

If pressure deviation in diagnose, see next
Service action.

Return pressure sensor failed. Perfonn a calibration, see Calibration
Screen - Pressure Sensors Calibration on

page 6:48. Check the pressure in Diagnose

Screen - Pressure Pod Reposition on page

6:20, 323
If pressure deviation, replace the pressure
sensor.
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Scale Open

Observation:
Scale(s) is not properly closed.

Scales identified: Effluent, PBP, Replacement, Dialysate, Replacement 2.

The alarm appears during priming only.

Possible cause(s): Operator action(s):

Impeding object blocking scale Inspect and remed% ssible causes. Press
from fully closing, bag improperly scale toward the Pzmaflex control unit

positioned on hooks, carrying bar until it locks into closed position. Press
not centred on bar fray or handle CONTINUE.
not rotated down (toward floor).

Scale sensor failed. Press DISCONNECT Call service.

Possible cause(s): Service Technician action(s)P<

Scale sensor failed. Check the functiontof the scale sensor
ih.Diagnose ScreenScale Diagnose on
page 6:18.
I scale sensor t~stfails, replace the scale.

Set Disconnection

Observation x 7
Alarm occurs if filter prese is lower than +10 mmHg and the filter pressure
operating point is iigherethan +10 mmH

Posbecause(s): Operator action(s):

Filter pressure measuremene Clean pod f&om debris and reinstall pod
failure; pressure pod not iniitalled; as applicable. Press CONTINUE to
debris in pod sensor hosing or pod clear alarm and perform self-test through

SYSTEM TOOLS as to reposition pod
membrane. If the pod problem recurs,
press STOP to change the set. If alarm
recurs with new set, end treatment and call
service.

Line between Blood pump and filter Remedy and press OVERRIDE.
is disconnected; blood flowpath is
obstructed before filter pressure

pod. 324
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Blood flow rate too low for the Increase the blood flow rate; return to

access device. alarm screen and press OVERRIDE.
Note: If the above Operalor Responses do
not clear this alarm, the set can be changed

and the alarm cleared via STOP. If alarm
recurs with new set. end treatment via
STOP. Call service.

Return line disconnection and Check return line and catheter; remedy -

failure of return pressure alarm, as applicable. If fluid barrier wet; press
STOP and use CHANGESETtoload/prime
a new set. If fluid barrier not wet, Press
CONTINUE to clearalarm and perform
self-test through SYSTEM TOOLS as to
check if return pressure sensor has failed
or not.

Pressure measurement failure. Perform a self-test for repositioning the

pressure pod membranes.

Filter pressure sensor failed. End treatment via STOP. Caliservice.

Possible cause(s): Service Technician actiom(s):

Filter pressure measurement'"-. Check the functionoft the pressure sensors
failure. in Diagnose Scfiee- Pressure Pod

Reposition onpage 6:20.

If pressuredeviation in diagnose, go to
service action for Filter pressure sensor
failed

Blood flow ritetoo low for the Check Filter pressure in Diagnose Screen
access device.7 ' 7.- Risue Pod Reposition on page 6:20.

If pressure deviation in diagnose, check

(0 the pressure sensors and pressure ARPS
circuit for leakage in Diagnose Screen -
Pressure Pod Reposition on page 6:20.
If leakage is detected, remedy the pressure
pod sealing cones, the pressure sensor,
pressure valves, ARPS pump alt ARPS
circuit.
If pressure is correct, check Blood pump
flowrate in Service Diagnose, Diagnose
Screen - Pumps Diagnose on page 6:16.
If value is incorrect, replace the Blood

pump.

Filter pressure sensor failed. Perform a calibration, see Calibration
Screen - Pressure Sensors Calibration on
page 6:48. Check the pressure in Diagnose

5:34 Alarms and Troubleshooting G5M5OO Ros Dion O7.200
Program ves on Sxx

MOREC-122961 Version:1.0 Etfecive date:2t10-0S-3l

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 141 of 328

Screen - Pressure Pod Reposition on page
6:20.
If pressure deviation, replace the pressure
sensor.

Set-up Error

Observation:
Alarm occurs if pre-prime self-test fails.

Possible cause(s): Operator action(s:-

Set-up is incorrect. Check Return line in claip. Press

RELEASE2CLAMP to reposition. Reinstall
the return line in.clamp.
Check.chamberjmonitor line installation,
Filter and Effluent pods installation, clamp
on Dialysate line.
Check that the-Dialysate pump segment
is loaded.
Check that the syringe line and/or one-way
valve are connected. 
Check that the syrifge line is clamped.
Check that the rightseis loaded. (see
HELP)

Remedy and press TEST.
If alarm still ecurs, press UNLOAD and
load a new set)
If al recurs with a new set, call service.

Possible cause) Se ce Technician action(s):

Set-up'is incorrect. <C eck the function of the Return, Filter
and Effluent pressure sensors in Diagnose
Screen - Pressure Pod Reposition on
page 6:20. If pressure deviation, perform
calibration, see Calibration Screen -
Pressure Sensors Calibration on page
6 :48alt replace the pressure sensors.
Check the function of the Dialysate pump
in Diagnose Screen - Pumps Diagnose on
page 6:16.
If pump malfunction, replace pump.
Perform a "Verification of slave pump
rotor" test, see point 5 in Component
Replacement on page 6:7.
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Syringe Empty

Possible cause(s): Operator aclion(s):

Syringe is empty. Press CHANGE SYRINGE, follow
instructions to install a full syringe and
return to alarm screen Press CONTINUE
Note: A full syringe is reque du
priming. If anticoagulation'ofbl"of
flowpath is not desired, syrmge should be
filled with priming solution.

Syringe Une Clamped

VV

Possible cause(s): Operator action(s):.>

Syringe line clamped, kinked or Inspect syringeline; remove any clamps,
obstructed in another way. < kinks or other obstruction. press

CONTNUE.

Wrong Set Loaded

Observation:
This set cannol be usedith the therpy selected

Possible cause(s): Operator action(s):

Failure of recognition test. Check that the set matches the selected

Qtr apy
" 'NtVerify physician prescription for the

!' therapy and set.
N' Press UNLOAD to access the

Load Set Screen.
If needed, press CANCEL on the
Load Set Screen, select the

prescribed therapy, then load the
prescribed set.
If needed, remove the set attached to the
Prismaflex control unit (wrong set), then
load the prescribed set.
Note: If alarm occurs repeatedly, do not

' K use the Prismaflex control unit until repairs
are made.
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Possible cause(s): Service Technician action(s):

Failure of recognition test. Check that right therapy is unlocked
according to the set and to the agreemeni
with the customer. If the alann occurs ----

repeatedly, check that the Bar code reader
is correctly installed and connected to the

PC 104 board.

Wrong Set Selected

Possible cause(s): Operator action(s): 4"

Mix up of high flow and low flow If loaded set does mate set identified on
set after Bar Code Reading Failure, screen, presscONFIRM Otherwise, press
At the end of the first priming DISCONNECT and reload set.
cycle in case of 'Bar code reading
failure", the operator has to I"
verify that the loaded set and the
prescribed set are the same, by '
pressing CONFIRM.

Foreign object on scale. Remove foreign object>.
If loaded set does match set identified ai screen, press CONFIRM. Otherwise, press
DISCONNECT and reload set.

Return line not connected t If loaded se does match set identified on
effluent bag or effluent bag cock screenpress CONFIRM. Otherwise, press
opened. DISCONNECT and reload set.

Scale failed. '> "Press DISCONNECT, remove set. Call
service.

Possible cause(s)i Service Technician action(s):

//-Scale failed. Check the function of the scale in Diagnose
Screen - Scale Diagnose on page 6:18. If
needed, calibrate the scale, see Calibration
Screen - Scales Calibration on page 6:46.
Run the Prismaflex control unit again,
perform a new Prime.
If the alarm recurs, replace the scale.
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Malfunction Alarms Troubleshooting

Air Detector

Possible cause(s): Operator aclion(s):

Air bubble detector failed self-tests. Press RETEST If alarm does not clear, end

treatment via DISCONNECT or manually.
Call service to remedy before using the
Prismaflex control-unit again.

Return line not installed or Install return line in air bubble detector
improperly installed in air bubble When ready, press COAINUE.
detector.

Possible cause(s): Service Technician action(s):

Air bubble detector failed self-tests. Check-the functions of thehir-bubble

detector.ih-Diagnose Screen Air Detector

on page 6:23. Perform a calibration, see
Calibration Screen Air Detector on page
6:64If malfunctionreplace the Air bubble

-. detector. >)<

Blood Leak Detector

Observation:

Effluent line not properlyinstalled in blooidlek detector. Blood leak detector failed
self-tests.

/ 0
Possible cause(s) Operator aclion(s):

Effluent'line 'is not installed, is Press line into detector from bottom
-improperly installed or is removed up; route through tubing guides. Press

from detector. RETEST

vRoom or sun light. Protect BLD from light source.

Liquid or other debris in tubing Remove line from detector. Using a
path through the detector. "flossing" action, clean inside the detector

with a lint-free cloth and isopropyl alcohol.
Dry thoroughly. Clean effluent line with
water and dry thoroughly Reinsert line
into detector and tubing guides. Press
RETEST. 329
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Blood leak detector failed. If alarn does not clear, change set via
CHANGE SET or end treatment via
DISCONNECT. Call service.

ZN>

Possible cause(s): Service Technician action(s):

Blood leak detector failed. Check the function of the Blood leak- -
detector in Diagnose Screen - BLD (Blood
I.,eak Detector) on page 6:31.
If malfunction, replace the Blood leak
detector

Blood Pump

Observation:
Rate is incorrect.

Possible cause(s): Operator action(s):

Momentary problem with pump Press CONTINUE. N

roller or pump segment in raceway

Impeding object or kinked line in if alarm recurs, end treatment:
pump raceway; thtumbscrew in a. Press ONTINUE. When
center of rotor has loosened:x Status screen appears,

immediately press STOP-

byOn Stop screen, choose
N> END TREA TMENT and follow

'; the instructions to disconnect patient
and unload set.

C. Call service to remedy/clear alarm-

Pump failed. Call for service.

KPossible cause(s): Service Technician action(s):

Thumb screw in center of rotor has Check the screw, remedy if needed.
loosened.

Pump failed. Check the function of the Blood pump in
Diagnose Screen - Pumps Diagnose on
page 6:16.
If malfunction, replace the Blood pump. 3 3 0
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Cannot Save Custom Data

Possible cause(s): Operator action(s):

Error in saving newly customized Press EXIT CUSTOM If desired, return to

values. Custom mode, and try again to customize.
If alarm recurs, call service to remedy/clear

alarm.
Note: Patient treatments cahnbe conducted
before problem is remedied. The last
saved Custom mode values guide th'ese
treatments.

Possible cause(s): Service Technician action(s):

Error in saving newly customized Check-the Coipact Flash Card. If
values, malfunction; replace it.
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Checksum Interrupted

Observation:

Cannot verify data in block.

Data block in question is identified on the alarm screen.

Possible cause(s): Operator action(s):

Power loss occurred while internal End treatment via DISCONNECT or

"checksum" information update manually, then start a new treatment.
was in progress. Some settings
might have been lost-

Clamp Stuck Closed

Possible cause(s): Operator'action(s):

External force on return line clamp. Remo'e external force. Pr ssRETEST.

Return line clamp failed. <If alarm does not ciear, change set via
'CHANGE SET or etidteatment via
DISCONNECTCall service.

Possible cause(s): N Service Technician aclion(s):

Return line clamp failed. Check the function of the return line clamp
r in Diagnose Screen - Clamp and Pinch

NValves on page 6:29.
Iffnalflunction, replace the Return line

clamp.
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Communication Error

Observation:
Error Code: 2 to 7
Due to:
Code=2 No communication with the protective task
Code=3 Communication link error on the protective slave

Code=4 Communication link error on the control system
Code=5 Missing status command from protective slave -

Code=6 Missing alarm command from protective slave

Code=7 The protective task isn't able to send message to the slave

Possible cause(s): Operator action

See "Due to" message on alarm a. Tur.the Prismallex control unit

screen. off, reriove return line from return
line clamp, ind return blood (when

<applicable)_./
Note:-Treatment can not resume
using the loaded set once blood has
been re ed.

b. Restart the Prismaflex control
unit. Once Query screen appears,
make choice and carefully follow
instructions

c. If alarm recurs, end treatment
manually(see above). Call service
and - ct failure code before using
the-Prismaflex control unit again.

Possible cause(s): /Service Technician action(s):

Code=2'No communication with The codes can appear by themselves or in

the Protective task combination.
Code=3'C'mm ication link error- Use the software CD. If there has been an
on the protective slave error in the actual software download or if
Code=4 Communication link error there is an issue on the 12C bus, this can
on the control system be shown.
Code='-Missing status command Connect a key board and insert the
N f rofflprotective slave Software CD. Go into the BIOS Menu and

IfCode6 Missing alarm command verify that the Boot sequence is set to CD
from protective slave ROM, C, A. Exit the BIOS menu. Follow
Code=7 The protective task isn't the instruction given on the screen.
able to send message to the slave Make sure all components are correctly

connected. Make sure all boards have
voltage.
If malfunction, replace the component.
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Custom Data

Possible cause(s): Operator action(s):

Not able to access Custom mode Discontinue use. If applicable, use
values for selected therapy/set. DISCONNECT to unload/remove-set.

Turn the Prismaflex control unit off :and
call service to remedy and cl/a the alarn 7

Dialysate Pump

Observation:
Rate is incorrect

Dialysate pump = green pump

Possible cause(s): Operator action(s):

Momentary problem with pump Press CONTINUE
roller or pump segment in raceway.

Impeding object, clamped line \lf alarm recurs, end treatinent:
or kinked line in pump mceway;, - \\a. Press CONTINUE. When

thumb screw in center of rot rhas Statu seen appears,
loosened. immed ately press STOP.

b. OiStop screen, choose
END TJ TREATMENT and follow

t &hinstructions to disconnect patient
p and unload set.

Call service to remedy/clear alarm.

Clamped line Check for clamped line. Press CONTINUE

Pumnp failed. Call for service.

-- 7 .
Possible cause(s): Service Technician action(s):

Thumb screw in center of rotor has Check the screw. Remedy if needed.
loosened.

2 Pump failed. Check the function of the Dialysate pump
in Diagnose Screen - Pimps Diagnose on
page 6:16. 334
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If malfunction, replace the Dialysate

pump.

Dialysate Scale Sensor

Possible cause(s): Operator action(s):

The bar tray of the Dialysate scale Place the scale in open position and ten
N.

has not been pulled out and then in closed position. Press RETEST.If this
pushed into the Prismaflex control does not clear the alarm, end treatment via

unit to attach the dialysate bag. DISCONNECT. CatfService,

The scale position sensor failed. End treatment via DISCONNECT Call
Service.

Possible cause(s): Service Technician action(s):

Scale sensor failure. "heck the function of the scale snsor
in Diagnose Screen - Scale Diagnose on
page 6is?
If scale sensor test fails replace the scale.

The scale position sensor failed bove actio

Effluent Pump

Observation:-
Rate is incoe /
Effluent pump = yellow pump.

Posible cause(s): Operator action(s):

Momentary problem with pump Press CONTINUE.
-roller or pump segment inraceway

lmpeding object, clamped line If alarm recurs, end treatment:
,,or kinked line in pump raceway; a. Press CONTINUE. When

IN p

Ntumnb screw in center of rotor has Status screen appears,
loosened. immediately press STOP.

b. On Stop screen, choose
END TREATMENT and follow
the instructions to disconnect patient
and unload set.

c. Call service to remedy/clew alarm. 335
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Pump failed. Call for service.

Possible cause(s): Service Technician action(s):

Thumb screw in center of rotor has Check the screw. Remedy if need&d.
loosened. 7
Pump failed. Check the function of the Effluent UMp

in Diagnose Screen - Pumps Diagnose on
page 6:16.
If malfiunction, replace the Effluent pump.

Effluent Scale Sensor

Possible cause(s): Operator action(s):

The bar tray of the effluen scale Placethe scale in open position-and then
has not been pulled out and then in closed position. Press RETEST. If this
pushed into the Prismallex control does not clear the alarmEiid treatment via
unit to attach the effluent bag. DISCONNECT. Call:Service.

The scale position sensor failed., End treatment yiaDISCONNECT Call
Service.

Possible cause(s): Semic 1Technician action(s):

Scale sensorfailure. Check the function of the scale sensor
,im Diagnose Screen - Scale Diagnose on

page 6:18.
If scale sensor test fails, replace the scale.

ThY scale'position sensor fail 9  See above action
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General System Failure

Observation:
Error Code: I to 6

Possible cause(s): Operator action(s):

Turning Fluid pumps or Blood a. Turn the Prismaflex toi1rol it-

pump when Prismaflex control off, remove returm line from return

unit in Safe state; Clamp line clamp, and return blood (when

forced to wrong position when applicable).

Prismaflex control unit in Safe Note: Treatment can not resume
state; No comununication using the loaded'set oice blood has

been returned.

b. Restart the Prismaflex control
unit._OnscQuery screen appears,
make choice and carefully follow
istructions.

c If alarm recurs, end treatment
' ,manully (see above C service

and report failure de before using
the Prismaflex control'unit again.

Possible cause(s): Service Technician action(s):

Code 1, Blood pump movement. Code I
Code 2 Fluid pump(s) movement_ Check-the function of the Blood puip
Code 3 Return clamp not closed:- in Diagnose Screen - Pumps Diagnose
Code 4 CriteriaCounter vs on page 6:16. If malfunction, replace the
Criteria Exhatsted mismatch in Bloodpump.
Protective Slave' 'odC 2

Code 5-12C error d'ing start-up. ( Check the function of the pump(s) in
Code 6TBD Diagnose Screen - Pumps Diagnose on

7" page 6:16. If malfunction, replace the
/ 'K2Ct' pumnp(s).

'K> /Code 3
Check the function of the Return clamp
in Diagnose Screen - Clamp and Pinch
Valves on page 6:29,
If malfunction, replace the Return clamp.
Code 4
Check the function of the Hall sensor in
Diagnose Screen - Pumps Diagnose on
page 6:16. If malfunction, replace the Hall
sensor.
Code 5
Use the software CD. If there has been an
error in the actual software download or if 337
there is an issue on the 12C bus, this can
be shown.
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Connect a key board and insert the
Software CD. Go into the BIOS Menu and
verify that the Boot sequence is set to CD

ROM, C, A. Exit the BIOS menu. Follow
the instruction given on the screen. -

Library Data

Possible cause(s): Operator action(s):

Cannot access manufacturer-set Discontinue use. If applicable, use
default values. DISCONNECT to muload/remove'set

Turn the Prismaflex control unit off and
call service to remedy ahdclear the alarm.

Possible cause(s): Service Technician action(s):

Cannot access manufacturer-set <Check the Compact Flash Cad kIf
default values. 'nalfunction, replace it.

LUne In Air Detector

Possible cause(s): Operator action(:

Return line installed in air bubble If returi liie is installed in the air bubble

f - IN N

detector before loading a set. detector' open door of air bubble detector
and remove line from air bubble detector.
then Plose door of air bubble detector.
Press RE TEST. If alarm doesn't clear and
tht line is not inserted in the air bubble
detector, see next Operator Response.

Tubing'detection switch faile e Turn off the Prismaflex control omit
t\ or continue the treatment by pressing

OVERRIDE. In this case it is the operator's
responsibility to visually monitor the set
and check the correct placement of return
line in the air bubble detector for the
remainder of the treatment. Call Service.

Possible cause(s): Service Technician action(s):

Tubing detection switch failed. Check the function of the Tubing detection
switch, see Diagnose Screen - Air
Detector on page 6:23 3R3s8
If malfunction, replace the Air detector.
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Line in Clamp

Possible cause(s): Operalor action(s):

Return line installed in Return Line If return line is installed in the Return Line
Clamp before loading a set. Clamp, remove line from Return Line

Clamp. Press RETEST. If alarm/dbesn't
clear and the line is not inserted in the
Return Line Clamp, see next-Operator

Response.

Tubing detection switch failed. Turn off the Prismaflex control unit
or continue the treatment'by pressing
OVERRIDE. In this cae it is the operator's

responsibility to visually monitor the set
I - V

and check thecorrect placement of return
line in the clanip for the remain.der of the

treatment., Call Service

C-1

Possible cause(s): Service Technician action(s)l

Tubing detection switch failed. Check the function of the Tibing detection
\\switch in Diagnose.Screen - Clamp and

Pinch Valves on page 6:29.
If malfinctionfaeplice the Return clamp.

Lower Pinch Valve

Possible c>e(s): Operator action(s):

The lower pinch valveis in the Remove any obstructions and press

wrongaposition for the therapy RETEST If this does not clear the alarm,
selected ad the current infusion see next Operator Response.
ietlod selected (Pre/Post) due to

obstrutions!

) The lower pinch valve filed? End treatment via DISCONNECT. Call
Service.

1 Possible cause(s): Service Technician action(s):

The lower pinch valve failed. Check the function of the lower pinch
valve in Diagnose Screen - Clamp and
Pinch Valves on page 6:29.
If malfunction, change the lower pinch
valve.
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Memory Error

Observation:
Error Code: number 1, 3 - 7 i_

Due to:

Code=1 Memory error on Protective task.
Code=3 Wrong CRC of a set value.
Code=4 Set value incongruence between Protective slave and task.

Code=5 Incongruence on the alarm structure of the control system.
Code=6 Set value incongruence between protective and control system

Code=7 Backup memory

Possible cause(s): Operator action(s).

See "Due to" message on alarm a. Tum the Prismaflex control unit
V

screen- off, remove return line from return

line clanip nd return blood (when
'apphicable)-
Notei"Treatment can not resume
using thelbaded set once blood has
been returned.

b. Restart the Prismaflex control
unit. Once Query screen appears,
make choiceandcarefully follow

instructiofis '4

c. If alarm recurs, end treatment
manially (see above). Call service
and report failure code before using
thoPrismalex control unit again.

Possible cause(s) (ServIce Technician action(s):

Code-l Memory error on Code 1, 3 - 5, 7

Prote tive task. 6 Use the Software CD to verify the correct
Cod '3< rongCRC of a set value;: Software CRC on the Protective.
Cod, -Set valfue incongruence> Connect a key board and insert the

_.between Protective slave adtask. Software CD. Go into the BIOS Menu and
Code=5 Incongruenceonhe alarm verify that the Boot sequence is set to CD
structure of the control system. ROM, C, A. Exit the BIOS menu. Follow
Code=6 Set value incofigruence the instruction given on the screen.
between protective and control Code 6
system- Restart the Prismallex control unit with
Code=7 Backup memory the main switch. Reinstall the syringe if

needed. Re-enter the fluid flows.
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No Line in Air Detector

Possible cause(s): Operator action(s):

Return line not installed or not If return line is NOT installed in the air
properly installed in air bubble bubble detector, open door of air-bubble

detector, detector and insert line into air bubble

detector. If return line is installed in the-- 7
air bubble detector press lieinto detector
from bottom up and route securely through
tubing guides. Press RETEST If alar
doesn't clear and the-linejis correctly
inserted in the air bubble detectbr;see next
Operator Response.

Tubing detection switch failed. End treatment via DISCONNECT or
continue the treatment by pressing

OVERRIDE. In this case it is the operator's
responsibility to visually monitor the set

,and check the correct placement of return
Kmije in the air bubble detecto f the

remaiuider of the treatment Call Service.

Possible cause(s): Service Technicianiction(s):

Tubing detection switch failed Check the function of the Tubing detection
, switch, see-bagnose Screen - Air

Detector.on page 6:23.
if malfinction. replace the Air detector.

No Une In Clamp

Posible cduse(s): Operator action(s):

Retunlme-not installed or not if return line is NOT installed in the clamp,
- properly istalled in Retur bine insert line into the clamp. If return line is

Clamp. < installed in the clamp, press line into the
/7 /clamp. Press RETEST If alarm doesn't

clear and the line is correctly inserted in
the clamp, see next Operator Response.

Tubing detection switch failed. End treatment via DISCONNECT or
continue the treatment by pressing
OVERRIDE. In this case it is the operator's

responsibility to visually monitor the set
and check the correct placement of return
line in the clamp for the remainder of the 3 4 1
treatment. Call Service.
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Possible cause(s): Service Technician action(s):

Tubing detection switch failed. Check the function of the Tubing detection
switch in Diagnose Screen - Clamp and

Pinch Valves on page 6:29.
If malfunction, replace the Return clamp.

Normalization Failed

Observation:
Attempt to nonnalize blood leak detector has failed.

Possible cause(s): Operator action(s):

Filter blood leak; defective effluent Press CHANGE SET and follow the

line; air bubble in effluent line instructions to load a' new set. If alarm
at level of BLD; effluent line not recur with new set detector has failed.

correctly installed; blood leak Press DISCONNECT to end treatment.
detector failed. " Call service.
Note: The "Malfunction:
Normalization failed" alarm is 
displayed when the blood leak
detector normalization has failed N

times in a row.

Possible cause(s): Service lechnician action(s):

K.KK
Blood leak detector failed. Check'the function of the Blood leak

detectorn 1Diagnose Screen - BLD (Blood
LaDetector) on page 6:31.

N mlfunction, replace the Blood leak
detector

PBP Pump

Observation:
Rateifsincorrect. «V

PBP pump = Pre-blood pump (white).

Possible cause(s): Operator action(s):

Momentary problem with pump Press CONTINUE.
roller or pump segment in raceway
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Impeding object, clamped line If alarm recurs, end treatment:
or kinked line in pump raceway; a. Press CONTINUE. When
thumb screw in center of rotor has Status screen appears,
loosened, immediately press STOP.

b. On Stop screen, choose '
END TREATMENT and follow
the instructions to disconnect patient
and unload set. / '

c. Call service to remedy/clear alarm.

Pounp failed. Call for service.

Possible cause(s): Service Technician action(s):

Thumb screw in center of rotor has Check tlie crew Remedy if needed.

loosened.

Pump failed. Ch'ock the function of the PBP pump in
Diagnose.Screen - Pumps gnose on
page 6:16' z

'If malfunction. replice thePBP pump.

PBP Scale Sensor

J'

Possible cause(s): ' Operator action(s):

The bar traysof the PBP scale has Plae the scale in open position and then
not been puled out and then pushed cbsed position. Press RETEST If this
in (he Prismallexconi# unit to do6s not clear the alarm, end treatment via
attach tlie PBP bag. I&z'DSCONNECT. Call Service.

The scale position sensor failed&Wj End treatment via DISCONECT Call
K, NService.

Poisible cause(s): Service Technician action(s):

'Scale sensor failure Check the function of the scale sensor
in Diagnose Screen - Scale Diagnose on

') , page 6:18.
If scale sensor test fails, replace the scale.
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The scale position sensor failed. See above action.

Pressures Circuit Board

Possible cause(s): Operator action(s):

Hardware failure on pressures Turn the Prismafilex control unit off anfd '

circuit board. end treatment manually. CallService.

Possible cause(s): Service Technician action(s):

w

Hardware failure on pressures Check the function of the'pressure sensors

circuit board. in Diagnose Screen - Pressure Pod
Reposition on page 6:20.
If malfimction,'replace the pressures
circuit.board.

Pressure Zero Test

Observation:
Zero test of one or more pressure sensors failed.

Possible cause(s): Operator action(s):

One or more pressure pods If pressurepods are installed in housings,
are installed in pressure sensor remo thm. Press RETEST.
housings, but should not be
installed yet

One or more pressure sensors failed " -If alann does not clear, turn off the
or are incorrectly calibrated Prismaflex control unit. Call service.

Possible cause(s): Service Technician action(s):

One or more pressure sensors failed Check the function of the pressure
or are incorrectly calibrated. sensors in Diagnose Screen - Pressure

Pod Reposition on page 6:20. Perform
a calibration, see Calibration Screen -
Pressure Sensors Calibration on page 6:48.

If malfunction, change the pressure
sensors.
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Prime Sef-Test

Observation:
Code: number I to 28.

General information on Prime selftest, for more information on different alarms,
see below

Possible cause(s): Operator action(s): K I

One or more of the tests conducted Softkeys on alarm screen vary, depending
during prime self-test failed. upon failure reason'i All softkeys clear the

alanm. ',N17'--

a. DISCOAWECTprovides instructions
to unload/remove set.

b. NEWSETgives instructions to
'unliid t load'a new set, and start
a'new priming cycle.

c.-, REPRIME provides instructions to

reprime the set.

d RETEST restarts te prime test.

Prime Sef-Test

Observation:

Code: 1-7.
Due to: Pressure pod/sensor
All affectedpods are reported,

Code=l Ac /''

Code=2KFilter t/

Code=3 Actess and Filter

Code=4'Effluent (CRRT, TPEnQ.J

Code=5-Access and Effluent'(CRRT TPE)

Cede=6 Filter and Effluen t (C , TPE)

2 Code7 'Access Effluent and Filter (CRRT, TPE)

Possible cause(s): Operator action(s):

Pressure pod(s) not installed; debris Do Pressure Pod Adjustment procedure on
in sensor housing(s); leaking pod. all pods reported on alarm screen. Press

RETEST.

Clamped lines in set. Unclamp any clamped lines. Press
RETEST. 7 45
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Pressure sensor(s) failed. Unload set via DISCONNECT. Call
service and report failure code.

Possible cause(s): Senice Technician action(s): I-

Pressure sensor(s) failed Check the function of the ARPS according
to point 10, 11 in Diagnose Scren
Pressure Pod Reposition on page 6:20-
Check the function of the pressuresensors
in Diagnose Screen - Pressure Pod
Reposition on page 6:20. If deviation,
perform a calibration,-see Calibration
Screen - Pressure Sefisors Calibration on

page 6:48. -
If malfumction, replace the ARPS and/or

pressure sensors.

Prime Self-Test

Observation:
Code=16
Due to: Return pressure sensor

Possible cause(s): r-Oprator cti

Clamped lines in set. \ Unclamp anyclamped lines. Press
N RETESS /

Chamber monitor line not securely Veri fluid barrier is not wet/
connected to return pressure port. damaged. If not wet/damaged, secure

Nmonitor line to the luer lock of the return
pressure port and press REPRIME to prime
the same set again. If the fluid barrier is
wet/damaged, press DISCONNECT and
use CHANGE SETto load/prime a new set.

Pressure sensor(s) failed. t If failure occurs again with a new set,
unload set via DISCONNECT. Call service

7/ and report failure code.

in set and bad priming quality. Press REPRIAE to prime the set again.
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Possible cause(s): Service Technician action(s):

Pressure sensor(s) failed. Check the function of the ARPS and
Return pressure sensors in Diagnose
Screen - Pressure Pod Reposition on page,
6:20. If deviation, perfonn a calibration,
see Calibration Screen - Pressure Sensors
Calibration on page 6:48.
If malfunction, replace the ARPS and/or-
Return pressure sensors.

Rime Self-Test

Observation:
Code=l7 and 18
Due to: Blood leak detector normalization timeout or blood leak detector threshold
error.

Possible cause(s): Operator action(s):

Effluent line not correctly installed Reinstall'effluent line (froth bottom
in blood leak detector. up); route through tubing:guides. Press

R ETEST.

Air bubble in effluent line at lev el-.- Dislodge bubble y removing line from
of blood leak detector. detector/ tappingon tube. Press RETEST.

Set not fully primed. Check-for'clamped lines and for
connections; remedy. Press REPRIME and
foll instructions. If failure recurs after
the above Operator Responses, retry with

nwset (Press NEW SET and follow
'instructions.)

Blood leak detector failed. If failure occurs with the new set, unload
set via DISCONNECT Call service and
report failure code.

/ Liquid or other debris-in tubing Remove line from detector. Using a
/path thrugh the detctor. "flossing" action, clean inside the detector

with a lint-free cloth and isopropyl alcohol.
.>Dry thoroughly. Clean effluent line with

water and dry thoroughly. Reinsert line
into detector and tubing guides. Press
OVERRIDE.
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Possible cause(s): Service Technician action(s):

Blood leak detector failed. Check the function of the Blood leak
detector in Diagnose Screen- BLD (Blood

Leak Detector) on page 6:31.
If malfunction, replace the Blood leak 'N>

detector.

Prime Sef-Test r

Observation:
Code=19
Due to: Air/pumps security test

Possible cause(s): Operator action(s):

Internal malfunction. Press'RETEST. If failure recurs, unload
set via DISCOAWECT Call service and

<report failure code.

Presence of air at ABD level. Disconnect monitor line and efill the
<chamber.

Possible cause(s): Service Technicin action(s):

Internal malfunction Check the'fuinction of the Air bubble
detectorin iagnose Screen-Air Detector
on page6:23. If deviation, perform a
calibration. If malfunction, replace the Air

,bubble detector. Check the function of

<the punp(s) in Diagnose Screen - Pumps
Diagnose on page 6:16.

/2 If deviation, replace the pump(s).

Prime Self-Test

/Obs ation:
Code=20 '

Due to: Pump occlusivity test

Possible cause(s): Operator action(s):

Return line not properly installed Press and hold return clamp button; remove
in return line clamp; obstruction in return line; remove any obstructions;
return line clamp. reinstall line, making sure it is completely 3 4 8

under clamp and not kinked. Press
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RETEST. Note: Pressing RETEST more
than twice requires the connection of a

new priming bag.

Deaeration chamber monitor line Verify the fluid barrier is not dainaged'and
not connected to return pressure tighten fluid barrier connection to chamber
port; errors occurred during monitor line. If not damaged, secure
priming cycle. monitor line to the lier lock of the return

pressure port and press REPRIME to prime-

again the same set. If the fluid barrioris
damaged, press DISCONNECT and use

CHANGE SET to load/prime a new set.

Pump segments improperly loaded; Check for leakages and tighten?
\ V\,

obstructions in pump raceways; connections. If failure recurs for three

external leakage in set. times, retry with a newset (Press
NEWSETand follow instructions.)

Pump(s) failed. If failure occurs with'a new set, unload
set via DISCONNECT Call service and

/report failure code.

Possible cause(s): Service Technician action s):

Pump(s) failed, return pressure \\ Check the functionof Return, Effluent
sensor failure or leak in pressure --.. and Filter pressure sensors in Diagnose
ARPS circuit. Screen - Pres'usePod Reposition on

page 6:20 Check the pressure sensors

and pressure ARPS circuit for leakage. If
leakag is d6tected, remedy the pressure
pod.sealing cones, the pressure sensor,
pressure valves, ARPS pump alt ARPS

7ci-u it.

Perform a "Verification of slave pump
K&:r tor" test, see point 5 in Component

Replacement on page 6:7.

Check the function of the Blood pump
' in Diagnose Seen - Pumps Diagnose

on page 6:16. If malfunction, replace the
Blood pump.
Check the function of the Return line

2) oclamp in Diagnose Screen - Clamp and
Pinch Valves on page 6:29.
If malfiction, replace.

349

5:58 Alarms and Troubleshooting G5W50C4 Re 07sicnoD.2W09
Program version 5.a

MDREC-122961 Version: 1.0 Effective date:2010-08-31

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 165 of 328

Prime Self-Test

Observation:
Code=21- 23
Due to: Pinch valve(s)

Possible cause(s): Operator action(s):

Pinch valve(s) segment(s) not Press RETEST. If failure recurs, retry with
properly positioned in pinch a new set (Press NEW SET and follov
valve(s). instructions.)

Pinch valve(s) failed. If failure occurs withdanew set, unload
set via DISCONNECT Call service and
report failir code. '

Possible cause(s): ServiceTechnician action(s):

Pinch valve failed. Check the function of the pinchvalves
in Diagnose Screen - Clamp and Pinch

Valves on-page 6:29.
If malfunction, replace t&i $inch valves.

Prime Self-Test

Observation:

Code=24
Due to: 24 volt! 12 volt

Possible cause(s):> / >IOperator action(s):

24 volt 12 volt test failed. Press RETEST. If failure recurs, unload
set via DISCONNECT Call service and
report failure code.

Possible cause(s)- Service Technician action(s):

24 volt / 12 volt test failed. Check that the ARPS circuit are connected
to each of the pressure sensor valve. Check
the function of the ARPS in according to
point 10, 11 in Diagnose Screen-Pressure
Pod Reposition on page 6:20.
If malfunction, replace ARPS pressure
sensor alt ARPS pump.
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Prime Self-Test

Observation:
Code=25

Due to: Return clamp sensor

Possible cause(s): Operator action(s):

Obstruction in return line clamp. Press and hold return clamp butt ith
the other hand, remove obstruction-Press
RETEST.

Return clamp sensor failed. Press and hold return clamp button. With
the other hand, remove obstuction. Press
RETEST. Call service and report failure
code.

Possible cause(s): Service Technician action(s):

Return clamp sensor failed. Check the function of the Rdim line
sensor in-Diagnose Screen - Clamp and

(N Pinch Valves on page 629'
If malfunction, replace the Return clamp
s ensor. o

Prime Self-Test

Observation:
Code-26 7>
Due to: 24 volt'Return clamp sensor

Possible cause(s): Operator action(s):

24 volt and return clamp sensor 2  Press RETEST. If failure recurs, unload
tests failed., set via DISCOAWECT. Call service and

report failure code.

.Possible cause(s): Service Technician action(s):

/ 24 volt and return clamp sensor Check that the ARPS circuit are connected
tests failed. to each of the pressure sensor valve. Check

the function of the ARTS in according

to point 10, 11 in Diagnose Screen -
Pressure Pod Reposition on page 6:20.
If malfunction, replace ARPS pressure
sensor alt ARPS pump. Check the function 35 1
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of the Return line sensor in Diagnose
Screen - Clamp and Pinch Valves on page
6:29.
If malfunction, replace the Return clamp
sensor.

Prime Setf-Test

Observation:
Code=27
Due to: TMPa.

Possible cause(s): Operator action(s):

Return line not in clamp. Ensure chamber.mronitor line is securely
connected to liter lock of the return
pressure port.-Press-RETEST.

Filter or effluent pressure pod not (Do Pressure Pod Adjustmentprocedure
installed; debris in filter and/ or on any uninstalled pod (seeimstructions
effluent sensor housings. at the end'of Troubleshootig chapter).

'\ Install and press RETESTIf all pods are
I 'installed, do Adjustment procedure on

" filter and effluent pods to remove possible
debris. Install andpress RETEST.

Set not fully primed. Press REPRIME, follow instructions. If
failure recurs retry with new set. (Press

WNEWSE7 and follow instructions.)

Filter, efflueto,'r return pressure If alarm occurs with a new set, press
sensor failed; ARPS failed ,unload set via DISCOAWECT. Call service

a( d report failure code.

Possible cause(s): Service Technician action(s):

'Filter, emuent. or return pressure Check the function of the ARPS according
sensor failed; ARPS failed> to point 10, 11 in Diagnose Screen -

7 - -Pressure Pod Reposition on page 6:20.
Check the function of the pressure sensors
in Diagnose Screen - Pressure Pod
Reposition on page 6:20.
If deviation, perform a calibration, see
Calibration Screen - Pressure Sensors
Calibration on page 6:48.
If malfunction, replace the ARPS and/or
pressure sensors.
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Prime Self-Test

Observation: \ \
Code=2:
Due to: Syringe Circuit Board

Possible cause(s): Operator action(s):

Internal malfunction: syringe test Press RETEST to restart Syringe Test. If

not completed within 600 s. failure recurs, it will not be possible to use

the syringe for the treatment.
a. Unload set via DISCONNECT

b. Proceed with the treatment without

using the syringe by pressmg
SYRINGE DISABLE'and then
CONFIRM DISABLE.

Replacement Pump

Observation:

Rate is incorrect.

Replacement pump = purple pump.-

Possible cause(s): { ' Operator action(s):

Momentary problem with pump> Press CONTINUE.
roller or pump segment in raceway.

Impeding objectclunped line ,\If alarm recurs, end treatment:
or kinked line m pump racewny; a. Press CONTINUE. When
thumb screw in center of rotor has \ Status screen appears,
looseihed , - immediately press STOP.

b. On Stop screen, choose
END TREATMENT and follow

the instructions to disconnect patient
and unload set.

c. Call service to remedy/clear alarn.

Pump failed. Call for service.
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Possible cause(s): Service Technician action(s):

Thumb screw in center of rotor has Check the screw. Remedy if needed.

loosened.

Pump failed. Check the function of the Replacement

pump in Diagnose Screen - Pumps"
Diagnose on page 6:16. If malftinction,

/ / f _7replace the Replacement pump.

Replacement Pump 2

Observation:
Rate is incorrect.

Replacement pump 2= green pump.

Possible cause(s): Operatoi'action(s):

Momentary problem with pump Press CONTIN UE
roller or pump segment in raceway.

Impeding object, clamped line If alarm recurs, end fatment:
or kinked line in pump raceway;> a. Press CONTINUE. When
thumb screw in center of rotor has Status screen appears,
loosened. immediately press STOP.

b O Stop screen, choose
TREATMENT and follow

the instructions to disconnect patient
and unload set.

c. Call service to remedy/clear alarm.

ump faied. Call for service.

/ Possible cause(s): Service 'Technician action(s):

>,Thunb screw in center of rotor has Check the screw. Remedy if needed.
Nloosened.

Pump failed. Check the function of the Replacement
2 pump in Diagnose Screen - Pumps
Diagnose on page 6:16.
If malfunction, replace the Replacement 2
pumnp 354
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Replacement Scale Sensor

Possible cause(s): Operator action(s):

The bar tray of the replacement Place the scale in open position and then
scale has not been pulled in closed position. Press REZEST-If this

out and then pushed into the does not clear the alarm, end treatment via
Prismaflex control unit to attach the DISCONNECT. Call Service./

replacement bag.

The scale position sensor failed. End treatment via DISCONNECT Call
Service.

\7

Possible cause(s): Service Technician action(s):

Scale sensor failure. Check tliifnittion of the scale sensor
in Diagnose Screen - Scale Diagnose on
page 6:18. If scale sensor test fails, replace
th scale.

The scale position sensor failed. See above action.

Scales

Observation:
Scale out of calibration

Scale in question is specified on the alarm screen:

Possible ca 9jerator action(s):

Specified scale is out of calibration. Press RE TEST. If alarm does not clear, end
treatment via DISCOAWECT or manually.
Call service.

Possible cause(s): Service Technician action(s):

Specified scale is out of calibration. Calibrate the scale, see Calibration Screen
- Scales Calibration on page 6:46. Verify

the function of the scale in Diagnose
Screen - Scale Diagnose on page 6:18.
If deviation, replace the scale.
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Scales Circuit Board

Possible cause(s): Operator action(s):

Hardware failure on scales circuit End treatment via DISCONNECT. Call

board. Service.

Possible cause(s): Service Technician action(s):

Hardware failure on scales circuit Check the function of the scale in Diagnose
board. Screen - Scale Dia nose on page 6:18.

If malfunction, replace the scale-

Scale Zero Test

Observation:
Zero test of one or more scales failed.

Possible cause(s): ' Operatoraction(s):

Unexpected presence of bag N Remove bag from, de Close scale and
press RETEST

Carrying bar missing from one or ' Place carryiiig ar back on scale. Close
more scales. scale and jes1 RETEST.

Foreign objects are touching scales Make sure nothing is touching scales and
or hanging dm scale carrying riffeign objects are on scale carrying
bars. / /bars. Press RETEST.

One or more scales failed. If alarm does not clear, turn off the

Q9 Prismaflex control unit. Call service.

-NPossible cause(s): 4- ~ Service Technician action(s):

/1 One or more scales filed. Check the function of the scales in
Diagnose Screen - Scale Diagnose on

page 6:18. If needed, calibrate the scales;
see Calibration Screen - Scales Calibration
on page 6:46. Run the Prismaflex control
unit again, perform a new Prime.
If the alarm recurs, replace the scale(s).
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Self-Test Failure

Observation:
Code=1-7, Pressure pod/sensor
Code=] 6, Return pressure sensor
Code=l 8, Blood leak detector threshold error

Code=24, 24 volt / 12 volt

Code=25, Return clamp sensor
Code=26, 24 volt Return clamp sensor -

For Possible cause(s) and Operators action(s),
see correspondent Code for Prime Self-Test Alarm.

For Possible cause(s) and Service action(s), see correspondnt Code for -Prime
Self-Test Alarm.

Syringe Not Loaded

Possible cause(s): Operator action(s):

The syringe is not loaded after - Press CHANGE SYRINGE, follow
Syringe Test has been performed. instructions to load the syrnge and

return to alarm screen-

Press RETEStO estart Syringe Test

If alarm rem , continue without using
the syringe pump, if desired. To (1o
thispress SYRINGE DISABLE and
then CONFIRM DISABLE or end
treatment via DISCONNECT Call
service to repair the syringe pump.

Possible cause(s): (Service Technician action(s):

The 'yri4 4 up jfailed. ?Check the function of the syringe pump
in Diagnose Screen - Syringe Pump
on page 6:24. Perform a calibration,
see Calibration Screen - Syringe Pump

1 Calibration on page 6:50.

If malfunction, replace the syringe pump.
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Syringe Pump

Observation:
Code: 1-9.
Code = I Working mode incongruence between Syringe pump and Set mode

Code = 2 Rate is incorrect
Code = 3 Syringe pump is moving in the wrong direction /
Code = 4 Configuration incongruence between Syringe pump and the system 9wrong-.7
version of sotfware
Code = 5 Lower sensor out of order
Code = 6 Maximum of load sensor / unable to read force (short circuit)
Code = 7 Minimum of load sensor / unable to read force (grounded)

/
Code = 8 Working mode incongruence between Syringe pump and Priiinaflex control
unit '
Code = 9 Encoder signal error / engine mechanically blocked

Possible cause(s): Operator actiosi(s):

Syringe pump failed Press OVERRIDE- The syringe pump test
.will restart after6 seconds. ,-

-or'Standard - Syringe" m tod:
if alanivrecurs, it is possible-to
continue without usinghes yringe

"punp, if desired- To do this, press
\ANTICOAG SETTINGS and set the
syringe pump deli@i o "Continuous, O
hl/hr." Return to arn screen and press
OV1IERRIDE or end treatment manually
Call service

Possible cause(s): Serv'ice Technician action(s):

Syringe pump fiiled /1ck the function of the syringe pump
A Dagnose Screen - Syringe Pump
on page 6:24. Perform a calibration,
see Calibration Screen - Syringe Pump
Calibration on page 6:50.
If malfunction, replace the syringe pump.
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Upper Pinch Valve

Possible cause(s): Operator action(s):

The upper pinch valve is in the Remove any obstructions and press

wrong position for the therapy RETEST If this does not clear the-alarm,

selected due to obstructions. see next Operator Response

Pinch valve(s) failed. End treatment via DISCONNECT Call
Service.

Possible cause(s): Service Technician action(s):

Upper pinch valve failed. Check thet'metion of the'lover pinch
valve in Diagnose Screen - Clamp and

PincfValesri bage.6:29.
If malfunction, change the lower pinch
valve.

Voltage Out of Range

Possible cause(s): rator actio'(

Internal malfunction related to Turn the Prisniiflex control unit off and
the Prismailex control imit Power end treatment manually. Call Service.
Supply or the Power supply cabling.

Possible cause(s): i Technician action(s):

Intenal malfunction related to I Perform power supply check, see Power
the'Prismaflex control unit Power Supply Check on page 6:10. If deviation,

Supply orthe Power supply cablin replace the power supply. Check the

I /function of the Blood pump in Diagnose
Screen - Pumps Diagnose on page 6:16.

- )If malfunction, replace the Blood pump.
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Caution Alarms Troubleshooting

Bag Volume Imnoo d

Observation:
Bag Volume incorrect for. Amount of fluid in bag does not match Allowed Volume.

Depending on therapy, the following may be identified:
Replacement bag
Dialysate bag
PBP bag

Replacement bag 2

Only valid with variable Empty Bag method.

Possible cause(s): Operator actin(:

Amount of fluid in the identified Choose oeo the options on the alarm
bag does not match the current creen.
Allowed Volume. Caution:

Choose Keep Bag only 4 sea partially
< full bag that is of the samtotal volume

acity as the curne tAllowed Volune.

No bag on scale. Place the app priate bag on the scale.
Press CONTINUE.

Foreign object on scale. Remov foreign object. Press CONTINUE.

Identified bgis artially supported /Re partial suppon. Press
(not hanging freely). 7qONXTINUE.

"Note: It's also possible to use the
< STOP softkey in the above Operator

Responses, if desired.
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Dialysate Bag Empty

Observation:
Dialysate bag empty.

Possible cause(s): Operator action(s):

Dialysate bag is empty. Connect a new dialysate ba" (Se
instructions on alarm screen.)'Press
CONTINUE when ready.

Dialysate bag partially supported Remove partial supporPres
(not hanging freely). CONTINUE.

Dialysate bag has fallen down. Connect anew dialysate bag. (See
instructions on'aiam screen.) Press
CONTINTIE-whenready

LQ.
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Dialysate Weight

Observation:
Incorrect weight change detected.

Possible cause(s): Operator action(s):

Closed clamp or major leak on Remedy and press CONTINUE
dialysate line or bag, bag is
swinging, kinked line.

Foreign object on dialysate scale, Remove object or paitialsupport-Press

dialysate bag is partially supported CONTINUE.
(not hanging freely).

If bag connected through spike, Using aseptic technique to make sure that

incorrect puncture of the bag. the solution bag.is.coriectly punctured.

If bag connected through Luer lock, <Break the frangible pin correc lPress

incorrect break of the frangible pin CONTINUE. If the problem-persists,
(if relevant). replace the solution bag using'the

CHANGE BA GS procedir~

If double compartment bag in use \\Cheek bag conniectons. Remedy and press

incorrect opening of the second CJONTINUE
compartment.

Air bubbles in the solution bag or Check lag connections. Remedy and press
line. CONTINUE.

Non occlusive Dialysate pump or PresC STOP and end the treatment. Call
Dialysate scale failed. service

Non breathing spike used with a Replace the non breathing spike with a
rigid container., t

4  
breathing spike. Press CONTINUE.

,Dialysate line connected to wronhg Make sure that the green line is connected
' iag or dialysate bag ois4 +ong to the dialysate bag on green scale.

Environment with vibrations. If the source of vibrations cannot
be stopped, press STOP and end the
treatment. Call service.
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Possible cause(s): Service Technician action(s):

Non occlusive Dialysate pump. Perform a "Verification of slave pump
rotor" rest, see point 5 inComponent

Replacement on page 6:7. Check the-

punp speed in Diagnose Screen - Pumps

Diagnose on page 6:16.
If deviation, replace the Dialysate pump.

Dialysate scale failed. Check the function of the scale in Diagnose
Screen - Scale Diagnose on page 6:18.If
needed, calibrate the scale, see CalibAtion
Screen - Scales Calilration on page 6:46.
Run the Prismafle c o 1 unit. gain,
perform a new Prune
If the alarm recurs, replac the scale.

Environment with vibrations Check that the environment is according

to th c specifications:

Effluent Bag Full

Possible cause(s): Operator action(s):.j

Effluent bag is full. Connect a newyeffiuent bag. (See
instructions oi alarm screen.) If
changing oha'largerlsmaller bag, press
MODIF BAG and use arrows to set a new
Allowed Volume. Press CONTINUE.

Foreign objet on effluent sale. nove foreign object. Press CONTINUE.

Effluent Bag Incorrect

Observation:' .
Effluent Bag volume does not match Allowed Volune. Cause: a 5000 ml empty bag
is hung on scale while Effluit Allowed Volume is 9000 ml.

Pssible cause(s): Operator action(s):

A 5000 ml empty bag is hung on Replace the 5000 ml bag hung on the
the scale while Effluent Allowed scale by a 9000 ml bag or change the
Volume is 9000 ml. Effluent Allowed Volume by pressing

MODIFY BAG. Press CONTINUE.

No bag on scale. Place the appropriate bag on the scale. 3
Press CONTINUE.
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Note: If hanging multiple bags on the
scale, the total fluid capacity of all bags
on the scale must not exceed the allowed
volume for that scale.

Effluent bag is partially supported Remove partial support. Press

(not hanging freely). CONTINUE.

Efiluent Weight

Observation:
Incorrect weight change detected for effluent bag.

Possible cause(s): Operator-action(s):

Effluent bag drain port opened, Remedyijd pres CONTINUE
leaking or clamped effluent line
or bag; bag is swinging on scale

carrying bar; kinking BLD tube
segment.

Foreign object on effluent scale; Remove foreign object or partial support-
effluent bag is partially supported ess CONTINUE.
(not hanging freely).

Non occlusive Effluent pump or Press STOP and end the treatment. Call
Effluent scale failed. service.

Possible cause(s): Service Technician action(s):

Non occlusive E en pump. erform a 'Verification of slave pump
rotor" test, see point 5 inComponent

Replacement on page 6:7. Check the

/1 G s pump speed in Diagnose Screen - Pumps
Diagnose on page 6:16.
If deviation, replace the Effluent pump.

S Efli tfi'scale failed ---- ' Check the function of the scale in Diagnose

Screen- Scale Diagnose on page 6:18. If
needed, calibrate the scale, see Calibration
Screen - Scales Calibration on page 6:46.
Run the Prismaflex control unit again,
perforn a new Prime.
If the alarm recurs, replace the scale.
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Gain Limit Reached
,A

Observation:
The Unintended Patient Fluid Gain exceeded your selected limit. A flow problem liass

caused the Prismaflex control unit to infuse too much fluid (GAIN) to the patient.

Possible cause(s): Operator action(s):

Multiple incorrect weight change For safety, this treatment is now
alarms and/or incorrect flow alarms. permanently suspended (fluid pumps are

stopped and will not re-start; Blood pump
continues to run). Thiitreatment must be
ended.
Press STOP and change the set and
continue patient treatment with a new set,
or end the treatment.

Incorrect Dialyeate Flow

Possible cause(s): Opierator action(s): a.'

Leak on Dialysate line or bag, Remedy and press CONTNUE.
kinked line Ko

If bag connected through spike, Using aseptic technique to make sure that
incorrect puncture of the bag. the solutioi bg is correctly punctured.

If bag connected through Luer lock, Break the frangible pin correctly. Press
incorrect break of the frangible pin CONTINUE. If the problem persists,
(if relevant) "replace the solution bag using the

,j CHANGE BAGS procedure.

Air bubbles in the solution bag orQ Check bag connections. Remedy and press
ine // / ) CONTINUE.

,Non breathing spike used with a Replace the non breathing spike with a

^>rigid container. 'breathing spike. Press CON7TN Ut.

Non occlusive Dialysate pump or Press STOP and end the treatment. Call
Dialysate scale failed. service.
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Possible cause(s): Service Technician action(s):

Non occlusive Dialysate pump. Perform a "Verification of slave pump
rotor" test, see point 5 inComponent
Replacement on page 6:7. Check the'--
pumop speed in Diagnose Screen - Pumps
Diagnose on page 6:16.
If deviation, replace the Dial e pump.

Dialysate scale failed. Check the function of the scale inDiagnose
Screen - Scale Diagnose on page 6:I, If
needed, calibrate the scale, see Calibration
Screen - Scales Calibration on page 6:46.
Rim the Prismaflex ntrol unitiagain,
perform a new Prime.\
If the alarm recurs, replac the scale.

Incorrect Effluent Flow

Possble auses):Operator action(s):

Effluent bag drain port not fully ( Remedy and press CONITE.
closed, leak on effluent line or bag,
kink on effluent line between pod
and pump.

Air bubbles in the effluent fluid. Check efflin tline for kink between pod
and pwnt Reinedy and press CONTNUE.
If effluent pressure is below -200 mmHg,
considei reducing ultrafiltration flow rate
or chinging the set.

Non occlusive Effluent pump or Press STOP and end the treatment. Call
Efflu nt'scale failed. service.

Possibl cause(s): rM ' Service Technician action(s):

Non occlusive Effluent pump. Perform a "Verification of slave pump
-7 _

rotor" test, see point 5 inComponent

Replacement on page 6:7. Check the

pump speed in Diagnose Screen - Pumps
Diagnose on page 6:16.
If deviation, replace the Effluent pump.

Effluent scale failed. Check the function of the scale in Diagnose
Screen - Scale Diagnose on page 6:18. If
needed, calibrate the scale, see Calibration
Screen - Scales Calibration on page 6:46.
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Run the Prismaflex control unit again,

perform a new Prime.
If the alarm recurs, replace the scale.

Incorrect PBP Flow

Possible cause(s): Operator action(s): --7
X,

Leak on PEP line or bag, kinked Remedy and press CONTINUE
line

If bag connected through spike, Using aseptic technique to male sure that
incorrect puncture of the bag. the solution bag is conrectly punctured.

N> V

If bag connected through Luer lock, Break the frangible pin correctly. Press
incorrect break of the frangible pin CONTINUE If the problem persists,
(if relevant). replace the-solution bag using the

CHANGE BA GSprocedure.

Air bubbles in the solution bag or Check bag connections. Remedy and press
line. <I CONTINUE.

Non breathing spike used with.a X Replace the non brathiing spike with a
rigid container. breathing spike.Piess COATINUE.

Non occlusive PBP pdihp or PBP Press STOPand end the treatment. Call
scale failed. ' service-

Possible caue(s): Service Technician action(s):

Non occlusive PBP punp Perfonn a "Verification of slave pump
rotor" test, see point 5 inComponent
Replacement on page 6:7. Check the
pump speed in Diagnose Screen - Pumps

Diagnose on page 6:16.
If deviation, replace the PBP pump.

1 PBP scale failed. N> Check the finction of the scale in Diagnose
Screen - Scale Diagnose on page 6:18. If
needed, calibrate the scale, see Calibration
Screen - Scales Calibration on page 6:46.
Run the Prismaflex control unit again,
perform a new Prime.
If the alann recurs, replace the scale.
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Incorrect Replacement Flow

Possible cause(s): Operator action(s):

Leak on Replacement line or bag, Remedy and press COMTfNUE.
kinked line

If bag connected through spike, Using aseptic technique to make sure that
incorrect puncture of the bag. the solution bag is correctly punctured

If bag connected through Luer lock, Break the frangible pin correctly. Press
incorrect break of the frangible pin CONTINUE. If the problem pemists,
(if relevant). replace the solution bag uing the

CHANGE BA GS procedure.

Air bubbles in the solution bag or Check bag connections. Remedy and press
line. CONTINUE -

Non breathing spike used with a (Replace the non breathing spilewith a
rigid container breathing spike. Press CONTINUE.

Non occlusive Replacement pump ' Press STOP and end the treatment. Call
or Replacement scale failed. \ 'rvic.

Possible cause(s): >~, > Service Technician action(s):

Non occlusive Replacement pump. Perform a "Verification of slave pump
rote test, see point 5 in Component
Replacement on page 6:7. Check the

punp speed in Diagnose Screen - Pumps
Diagnose on page 6:16.
If deviation, replace the Replacement

punp.

Replacement scale failed Check the function of the scale in Diagnose
Screen - Scale Diagnose on page 6:18. If
needed, calibrate the scale, see Calibration
Screen - Scales Calibration on page 6:46.

-- - Run the Prismaflex control unit again,
perform a new Prime.
If the alarm recurs, replace the scale.
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Incorrect Replacement 2 Flow

Possible cause(s): Operator action(s):

Leak on Replacement 2 line or bag, Remedy and press COKIrINUE.
kinked line

If bag connected through spike, Using aseptic technique to-make sure that--
, - I

incorrect puncture of the bag. the solution bag is correctly putctired.

If bag connected through Luer lock, Break the frangible pin correctly. Press
incorrect break of the frangible pin CONTfINUE. If the-problem persists,
(if relevant). replace the solution bag using the

CHANGE BA CS procedure.

Air bubbles in the solution bag or Check bag connections. Remedy and press
line. CONTINUE-

Non breathing spike used with a 'Replace the non breathing spike with a
rigid container. breathing spike. Press CONTIUE

Non occlusive Replacement 2 Press STOP and endithe treatment. Call

pump or Replacement 2 scale \Nscrvicc.
failed. - o

Possible cause(s): 'Service Technician action(s):

Non occlusive Replacement Perfou? "Verification of slave pump
pump. rotor'test, see point 5 inComponent

,Replacement on page 6:7. Check the

pump speed in Diagnose Screen - Pumps
KwPiagnose on page 6:16.

If deviation, replace the Replacement 2

/Pump.

Replaceme 2 scale failed X Check the function of the scale in Diagnose
Screen - Scale Diagnose on page 6:18. If
needed, calibrate the scale, see Calibration
Screen - Scales Calibration on page 6:46.
Run the Prismaflex control unit again,
perform a new Prime.
If the alarm recurs, replace the scale.
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Incorrect Weight Change Alarm Not Cleared

Observation:
Too many attempts to remedy below alarm. Accuracy of patient fluid removal may.
be compromised.

Possible cause(s): Operator action(s):

Clearing attempts have exceeded For safety, this treatment is now
the manufacturer-set limit of 10 permanently suspended (fluid pumps are
tries in 3 hours. stopped and will not re-start; Blood pump

continues to run). This treatment must be
ended.
Press STOP and change the set and
continue patient treatmen with a new set,
or end the treatment. Use History to verify

'K
exact fluid exchan e status at STOP time.

Loss Limit Reached

Observation:

The Unintended Palient Fluid Loss excded your selected linhtA flow problem has
caused the Prismalex control unit to pull toomiuch fluid (LOSS) rom the patient.

Possible cause(s): Operator action(s):

A flow problem has caused the, For safety, tlis treatment is now
Prismaflex control unit to pull,) penmineiitly suspended (fluid pumps are
excess fluid from the patient. stopped and will not re-start; Blood pump
Multiple incorrect weight, continues to run). This treatment must be

changes alarms (PBP, dialysate,
replacement, effluent) Press STOP and change the set and
Flowerrors due to an incorrect bag continue patient treatment with a new set,
connection (e.g. incorrect break of or end the treatment.
the frangile pin or peeling of

Flow errorsdue to effluent fluid
degassing.
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Patient Fluid Gain Excessive

Possible cause(s): Operator action(s):

PBP fluid input has reached the Stop PBP infusion and continue therapy-
maximum allowed Patient Fluid without further patient fluid gain:-Press
Gain for the therapy/set. FLOW SETTINGS, set PBP rate.to zero.
Cofitinue therapy with further fluid gain for the patient: Press CONTINUE. Alarmwilljr
recur when Patient Fluid Gain increases 10% beyond the maximum allowedvalue

Stop therapy immediately: Press STOP.

PBP Bag Empty

Possible cause(s): Operator action(s):

PBP bag is empty. Connect a newPBP bag. (See instructions

on alarm screen) If the EmptyBag
Method set in Custom modeis "Variable",
it is possible to change to a largerismaller

bag, by pressing MODIEYBAG and using
arrows to set a new'Allowed Volume.

'Press CONTINUElWhen ready.

PBP bag partially supported (not, Remove partil support, press
hanging freely). CONTINUEk)

PBP bag has fallen down. Connec a'newPBP bag. (See instructions
on.aarm screen.) Press CONTINUE when

N / ready.

PBP WeIght

Obseration: 11
Incorrect weight change detected for PBP bag.

IBP = Pre-blood pumnK%

'<Possible cause(s): Operator action(s):

Closed clamp (2 clamps) or major Remedy and press COATINUE.
'6 leak on PBP lines or bag, bag is

swinging, kinked line.

Foreign object on PBP scale, PBP Remove foreign object or partial support.
bag is partially supported (not Press CONTINUE.
hanging freely).
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If bag connected through spike, Using aseptic technique to make sure that
incorrect puncture of the bag. the solution bag is correctly punctured.

If bag connected through Luer lock, Break the frangible pin correctly. Press

incorrect break of the frangible pin CONTINUE.
(if relevant). If the problem persists, replace the solution

bag using the CHANGEBAGSprocedure.

If double compartment bag in use, Press CONTINUE and immediately
incorrect opening of the second replace the solution bag using
compartment. CHANGE BA GS procedure.

Caution:
Monitor closely l f deertion
chamber as a significant imount of air will
reach the blood flowpathQ)

Air bubbles in the solution bag or Check bag connections. Remedy and press
line. CONTINUE.

Non occlusive PBP pump or PBP Press STOP and end the treatment. Call
scale failed. servic K)

Non breathing spike used with a Rplace the non bre g spike with a
rigid container. breathing spike.Prr CONT UE.

PBP line connected toivrong bag Make sureoh ave connected the white
or PBP bag on wrong scale line to thePBP bag on white scale.

Environment with vibrations if thi:sorce of vibrations cannot
stbped, press STOP and end the

vtment. Call service.

Possible cause(s) Service Technician action(s):

Non occlusivePBP pump- Perform a "Verification of slave pump
rotor" test, see point 5 inComponent
Replacement on page 6:7. Check the
pump speed in Diagnose Screen - Pumps
Diagnose on page 6:16.
if deviation, replace the PBP pump.

PBP scale failed. Check the function of the scale in Diagnose
Screen - Scale Diagnose on page 6:18. If
needed, calibrate the scale, see Calibration
Screen - Scales Calibration on page 6:46.
Run the Prismaflex control unit again,
perform a new Prime. 3 7
If the alarm recurs, replace the scale.
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Environment with vibrations. Check that the environment is according
to the specifications.

Replacement Bag Empty

Possible cause(s): Operator action(s):

Replacement bag is empty. Connect a new replacement bag. (See
instructions on alarm.screen.) If the
Empty Bag Method set in.Castom mode

\ x / /-- j
is "Variable", it is possible to change

N
to a larger/smaller bag.,bIy pressing
MODIFYBAG and using arrows to
set a new Allowed Volume. Press

CONTINUE when ready.

Replacement bag partially Remove partial support, press
supported (not hanging freely). (CONTINUE.

Replacement bag has fallen down.!, Connect a new replacement bag. (See
instructions on alan-screen.) Press
CONTINUE when rea

Replacement Bag 2 Empty

Observation:
Bag on green scale.

Possible cause(\) Oerator action(s):

Replacement bag-2 (green scale) Connect a new replacement bag 2. If
empy the Empty Bag Method set in Custom

mode is "Variable", it is possible to
) change to a larger/smaller bag, by

pressing MODIFYBAG and using arrows
to set a new Allowed Volume. Press

CONTINUE when ready.

Replacement bag 2 is partially Remove partial support, press
supported (not hanging freely). CONTINUE.

Replacement bag 2 has fallen down. Connect a new replacement bag 2. (See
instructions on alarm screen.) Press
CONTINUE when ready.
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Replacement Container Empty

Possible cause(s): Operator action(s):

Replacement container is empty. Connect a new replacement container.
Press REPLACEMENT softkey;-use
arrows to enter a new containerivolume;
press CONTINUE. (=

Replacement container partially Remove partial support, press
supported (not hanging freely). CONTINUE.

Replacement container has fallen Connect a new replacement container
down. (See instructions on alarm screen.) Press

CONTINUE when ready>)

Replacement Weight

Observation:
Incorrect weight change detected forreplacement bag.

Possible cause(s): rator actiou(sf.6

Closed clamp or major leak on Remedy andtress'CONTINUE.
replacement line or b'bag is
swinging, kinked line.

Foreign object on replacement Remove object or partial support. Press
scale, replacement bag partially CONTINUE.
supported (not hanging freely).

If bagconnected through spike, Use aseptic technique to make sure that
incorrect Punctur of the bag. the solution bag is correctly punctured-

If bag connected through Lerclock. Break the frangible pin correctly. Press
incorrect break of the frangible pin CONTINUE. If the problem persists,
(if-relevant). replace the solution bag using the

CHANGE BAGOS procedure.

If double compartment bag in use, Press CONTINUE and immediately
incorrect opening of the second replace the solution bag using
compartment. the CHANGE BAGS procedure.

Caution:
Monitor closely level of deaeration
chamber as a significant amount of air will
reach the blood filowpath.
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Air bubbles in the solution bag or Check bag connections. Remedy and press
line. CONTINUE.

Non occlusive Replacement pump Press STOP and end the treatment. Call

or Replacement scale failed, service.

Non breathing spike used with a Replace the non breathing spike with a

rigid container. breathing spike. Press CONT7NUE)

Replacement line connected to Make sure to have connected thepurple
wrong bag or replacement bag on line to the replacement bag on purple st'ale.

wrong scale.

Environment with vibrations. If the source of vibrations cannot
be stopped, press STOP, and end the
treatmenl<Call service. 'V

Possible cause(s): Service Technician action(s):

Non occlusive Replacement pump. Perform a "Verification of slave pump
rotor"test,, see point 5 inCoponent

Replacement on page 6 7J3heck the
.>pump speed in Diaaose Screen - Pumps

e 6)
'< Diignose on page 6.16,

If deviation, replace the Replacement

Replacement scale faiidjX, Check the function of the scale in Diagnose
Screen -Scale Diagnose on page 6:18. If
neededalibrate the scale, see Calibration
Screen - Scales Calibration on page 6:46.

'Ritihe Prismaflex control unit again,
-'perforn a new Prime.

If the alarm recurs, replace the scale.

Environment with' vibrations. ) Check that the environment is according
to the specifications.
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Replacement 2 Weight

Observation:
Incorrect weight change detected for replacement bag 2 (green scale).

Possible cause(s): Operator aclion(s):

Closed clamp or major leak on Remedy and press CONTINUE
replacement line or bag, bag is
swinging, kinked line.

Foreign object on replacement Remove object orpaatsupport7Press
scale, replacement bag partially CONTINUE.
supported (not hanging freely).

If bag connected through spike, Using aseptc technique to make sure that
incorrect puncture of the bag. the s'ohtion bag iscorectly punctured.

N>
If bag connected through Luer lock, (Break the frangible pin correctl Press
incorrect break of the frangible pin CONTINUE.
(if relevant). If the pblem persists, replac the solution

N bagusing the CHANGEBAGSprocedure.

If double compartment bag iise, Press CON'rINUE aildrinmediatelv
incorrect opening of the second replace the solution-bag using the
compartment. CHANGE BAGS procedure.

Caution:.. '
Monitor'closely level of deneration
chambr as a significant amount of air will
eacEthe blood flowpath.

Air bubbles in the solution bag or Check bag connections. Remedy and press
line f Q CONTINUE.

N occus v eplacement 2ZI ' Press STOP awd end the treatment. Call
pump or.Replacement 2 scale service
failed.

No athing spike sdT ith a Replace the non breathing spike with a
rigid container breathing spike. Press CONTINUE.

Replacement 2 line connected to Make sure to have connected the green line
wrong bag or replacement 2 bag on to the replacement 2 bag on green scale.
wrong scale.

Environment with vibrations. If the source of vibrations cannot
be stopped, press STOP and end the 376
treatment. Call service.
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Possible cause(s): Service Technician action(s):

Non occlusive Replacement 2 Perform a "Verification of slave pump

pump. rotor" test, see point 5 inComponent

Replacement on page 6:7. Check the-
pump speed in Diagnose Screen - Pumps /

Diagnose on page 6:16.
If deviation, replace the Replacement 2

pump/

Replacement 2 scale failed. Check the function of thescale inDiagnose
Screen - Scale Diagnose on page 6:18 If
needed, calibrate the cale, see Calibration
Screen - Scales Calibratian on.page 6:46.
Run the Prismaflex control unit again,
perform a new Prime.
If the alarm recurs, replace the scale.

Environment with vibrations Chek that the environment is according
to the specifications.

Scale Open

Observation:

Scale not properly closed. .

Scales identified: Effluent, PBP Replacement, Dialysate Replacement 2.

Possible cause(s): > Operat iraction(s):

Impeding object blocking.scale Inspect and remedy possible causes. Press
from fully closing, bag improperly 'scale toward the Prismaflex control unit
positioned on hooks,'carrying bar 'lntil it locks into closed position. Press
not centred on bar tray or handle CONTINUE.
not rtated down(toward floor).

Scale sensor failed. 0Press STOP awd end treatment. Call
KS service.

'". 

'

CPosible cause(s): Service Technician action(s):

Scale sensor failed. Check the function of the scale sensor
in Diagnose Screen - Scale Diagnose on
page 6:18.
If scale sensor test fails, replace the scale.
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TMPa Excessive

Observation:
Access transmembrane pressure exceeds the safe limit.

Possible cause(s): Operator action(s):

Effluent rate is too high. Too much Decrease the replacement fluid or increase 2

plasma is being removed. blood flow rate. Return to alarn.screen,
(Effluent rate = patient plasma loss press CONTNUE. .
rate + replacement fluid rate)

Plasmafilter pressure drop is Decrease blood flow rate d adjust
increasing, possibly due to anticoagulation prescription.
insufficient anticoagulation. '\

TMP Excessive

Observation:

Transmembrane pressure exceeds memabrane pressure limit.

Possible cause(s): Operator action(s):.-

Ultrafiltration rate (UFR) is too Decrease the PBP, replacement
high. Too much fluid.is being and/orpatient fluid removal rates or,
removed. (UFR = patientfluid alternatively, increase blood flow rate.
removal rate + replacement solution

rate + PBP rate) ' - Return to alarm screen, press

COATINUE.

Wrong'measurement ofFilter and '-Clear the alarm by temporarily decreasing
Efflent pressure. UFR. Press SYSTEM TOOLS from

4 Status screen and perform a self-test.
Set previous flow rates back. If alarm
recurs decrease UFR or change the set.

Inadequate anticoagulation of the Press STOP and change the set or test
extrlorporeal circuit. patient's clotting parameters and adjust

anticoagulant delivery if needed.
Note: "Tilter Clotted" warning occurs
when the blood in the filter is clotted.

J/
During CRRT MARS treatment: Decrease replacement and/or patient
MARSFLUX and diaFLUX fluid removal and/or PBP rates. Press
combined transmembrane pressure CONTINUE.
exceeds membrane pressure limit.
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TPE Prescription Delivered

Observation:

Prescribed Total Replacement Volume has been delivered.

Possible cause(s): Operator action(s):

Total Replacement Input has been To continue treatment until 4- -
achieved. ing replacement fluid is used'press

CONTINIUE. When Replacement
Container Empty caution occurs, press
STOP and End treatment> To-set new
TPE Prescription Delivered llarn
point press CONTNUE, then increase
the Total Replacement Input on the
SET TPE Prescriptionscr-
een-

(N 0'
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Advisory Alarms Troubleshooting

Access Pressure Rising

Observation:
This alarm occurs if access pressure is 50 mmHg or 70 mmllg (if blood flow>200

ml/mmn) above its operating point.

Possible cause(s): Operator action(s):

Possible leakage or disconnection Make sure access lineissedirely
of access line or catheter. connected to catheter/blood source.

'N
Remedy, press COATINUE.

. I VUse the STOP softkey to suspend the
treatment, if desired

Patient is moving or being moved. Press CONTINUE.

Blood flowpath is obstructed after Remedyif possible. PressCONTINUE.
access pressure pod. If not possible, press STOP and use

CHANGE SET to load/prime a new set.

Access Too Negative

Observation:
Alarm occurs if access pressure i50 mmlg or QnnHg (if blood filow>200
ml/min) below its operating point.

Possible ca u 'perator action(s):

Patient iscoughing, moving or Press CONTINUE.
being mved.

-- Catheter type not appropriite; Remedy, press CONTINUE.
atheter out of positioS'ivein;

catheter'clotted; possible kink in
access line.

Blood flow rate is set too high for Decrease blood flow rate; return to alarm
the access device. screen and press CONTIUNE.

Note: Use the STOP softkey to suspend
the treatment, if desired. Alarm also
self-clears if condition no longer exists.
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Battery Exhausted

Observation:
Applicable when the Prismaflex control unit configuration includes the back-up-
battery (check with the local representative for more information).
Appears when the power level of the back-up battery is too low.

Possible cause(s): Operator action(s):

Back-up battery is depleted. Press OVERRIDE and continue with&

setup. The Prismailex control unit needs
to remain on for charging thebattery at

least 4 hours. \
In case of main power lost before the
battery back-tip is fully charged again, the
Prismallex'control unit will operate as if
no battery back-up was installed. See page

5:117, formore ifformation.

Alarm recurs due to old battery or Leave the Prismafiex control iunit on or
broken internal wiring, operate for more than 24 houirsi

If thalann does not self-clear within 24
hours, call service.

Possible cause(s): Service Techniciinaction(s):

Alarm recurs due to old battery or Check the connection battery wiring.
broken internal wiring. Remedif necessary. Check the recharge

cp t of the battery. If malfunction,
trplme; e battery.
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Blood Flow Stopped

Observation:
The Prismaflex control unit has been left in the Stop screen for 60 seconds.

Possible cause(s): Operator action(s):

The Prismaflex control unit left in Inspect blood flowpath forsigns of- -
the Stop screen for more than 60 clotting- If clotted, change the set
seconds (all pumps stopped). (Press CONTINUE to clear alarm and

return to the Stop screen, then choose
CHA SE T.)
If fopath not clotted p'res
CONTINUE to clear alann and return to
the Stop screen

asssoo R.monoeAlarms and Troubleshooting 5:91

MDREC-122961 Verson 1.0 Effecv date:201 0-G&-31

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 198 of 328

Cannot Deted Access (Negatve range)

Observation:
This alarm occurs when a negative access pressure range is in effect and the access
pressure operating point is more positivethan -10 mmg.
The Prismafiex control unit is unable to detect access line and catheter disconnections.

Possible cause(s): Operator action(s): -7

Access line or catheter is Make sure access line is securely
disconnected. connected to catheter/blood source.

To override this alarm press OVERRIDE.
Use the STOP softey to uspend the
treatment, if desired.

4.- V
Catheter size too large or blood If catheter size is-too large for the
flow is too low. prescribedbloodflow rate, consider to

change to a smaller catheter.
If compatiblewith prescription, press
FLOWSElTI GS and increas the blood
flow rate. When back in thealarm screen,
press OVERRIDE.

Access pressure pod removed after \ 1.'einstall pod. Dob ressure Pod

pring. / \Adjustment protedtnreba access pod (see
ihstructions at nd'of Troubleshooting
chapter); If the pod problem recurs, press
STOP then t6hINGE SET If alarm recurs
with neset, nd treatment and call
service.-

Wrong Access pressure range To'reset Access pressure range, press

selection. _ <STOP, then RECIRC to perform

/ / Recirculation.

Access pressureimeasurement y Perform a self-test for repositioning
failure (pod membrane out of- the pressure pod membranes. Clear the
position)<' alarm to reach Status screen. Press
Note: Self-test inierruptio as'a SYSTEM TOOLS and perform SELF-TEST.
common root cause If the pod problem is not solved, perform

Pod Adjustment procedure on access pod.

See instructions at the end of this chapter.
Or, press CHANGESETto load and prime
a new set. If alarm recurs with new set,
end treatment via STOP. Call service.

Access pressure sensor failed. End treatment via STOP. Call service.
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Possible cause(s): Service Technician action(s):

Blood flow rate too low for the Check Access pressure in Diagnose Screen

external device. - Pressure Pod Reposition on page 6:20.
If pressure deviation in diagnose, see next.-
Service action.
If pressure is correct, check Blood pump
flowrate in Service DiagnoseDiagnose
Screen - Pumps Diagnose on ,page 6:6
If value is incorrect, replace theBlood

punp.

Access pressure measurement Check the functionof the pressure sensors
failure in Diagnose Screen ressure Iod

Reposition on page 620.
If pressure deviation in diagnose, see next
Service aci n.

Access pressure sensor failed. Perform &calibration, see Calibration
Screen- Pressure Sensors Calibration on

I '.

(page 6:48. Check the pressure inDiagnose
Screen - Pressure Pod Repositionon page
6:20.,"K>
If pressure deviation, replace the pressure

\\sesot

Cannot Detec Access (PosIive range)

Observation:
This alarm occurs when a positive access pressure range is in effect and the access
pressure operating point is more negative than+10 mmHg.

The Prismaflex ontrol unit is unable to detectaccess line and catheter disconnections.

Possible cause(s): '' Operator action(s):

Accessline or catheter is 'KJ Make sure access line is securely
disconnected/ t connected to catheter/blood source.

To override this alarm, press OVERRIDE.
Use the STOP softkey to suspend the

'N treatment, if desired.

Air leak at connection to catheter/ Tighten access line connections to
blood source (external blood access catheter/blood source; press OVERRIDE.
device, patient A-V fistula).

Catheter size too small or blood If catheter size is too small for the
flow rate too high. prescribed blood flow rate, consider to

change to a larger catheter.
If compatible with prescription, press 384
FLOW SETTINGS and decrease the blood
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flow rate. When back in the alarm screen.
press OVERRIDE.

Access pressure pod removed after Reinstall pod. Do Pressure Pod
priming. Adjustment procedure on access pod (see

instrmetions at end of Troubleshooting
chapter); If the pod problem recurs, press
STOP then CHI4NGE SET. If alarm recurs

with new set, end treatmentn call
service.

Wrong Access pressure range To reset Access pressure range, press

selection. STOP, then RECIRC to perform
Recirculation.

Access pressure measurement Perform a self-test for repositioning
failure (pod membrane out of the pressire pod membranes. Press
position). SYSTEM TOOLS and perform SELF- TEST.
Note: Self-test interruption as a If the pod problem is not solved, perform
common root cause. Pod Adjistnient procedure on access pod.

See instructions at the end of this.chapter.
O press CH4NGESETto,loadafd prime
a newset. If alarm recursAvithinew set,
end treatment via STOP Cal service.

Access pressure sensor failed. nd treatment via STOP. Call service.

Possible cause(s): 'N Service Teh'nician action(s):

Blood flow rate too high for the,/ Check .Aess pressure in Diagnose Screen
access device. - Pressure Pod Reposition on page 6:20.

If pressure deviation in diagnose, see next
Service action.
If pressure is correct, check Blood pump

c flowrate in Service Diagnose, Diagnose
Screen - Pumps Diagnose on page 6:16.

If value is incorrect, replace the Blood
'N pimp.

Access pressure measurement Check the pressure sensors and the
failure / pressure ARPS circuit for leakage

in Diagnose Screen - Pressure Pod
Reposition on page 6:20. If leakage is
detected, remedy the pressure pod sealing
cones, the pressure sensor, pressure valves,
ARPS pump all ARPS circuit.
If pressure deviation in diagnose, see next
Service action.

Access pressure sensor failed. Perform a calibration, see Calibration 3 8 5
Screen - Pressure Sensors Calibration on
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page 6:48. Check the pressure in Diagnose
Screen - Pressure Pod Reposition on page
6:20.
If pressure deviation, replace the pressure
sensor. f

Cannot Detect Return

Observation:
This alarm occurs when the return pressure operating point is more negative than
+10 miHg.
The Prismailex control unit is unable to detect return line and catheter disconnections.

Possible cause(s): Operator action(s):

Return line or catheter is Make sure return catheter is securely
disconnected. connected to both threturn line and the

patient.'

,To override this alarm, press OVERRIDE.
,Use the STOP sofikey to suspend the

treatment, if desired. 11

Catheter size too large or blood if catheter size is toolarge for the
flow too low. prescribed blood flow rate, consider to

change to a sinallercatheter.
-If conpatible withprescription, press
FLOWSETTINGS and increase the blood
flow rate. When back in the alarm screen,
press OVERRIDE.

Chamber monitor line not securely If the fluid barrier is not damaged, secure
connected to return pressure port monitor line to the luer lock of the return

Spressure port and press OVERRIDE. If the
/tfuid barrier is damaged, change the set

(press STOP, then CHANGE SET)

Return pressure'sensor failed. End treatment via STOP. Call service.

Possible cause(s): Service Technician action(s):

Return pressure sensor failed. Check Return pressure in Diagnose Screen
-Pressure Pod Reposition on page 6:20.
If pressure is correct, check Blood pump
flowrate in Service Diagnose, Diagnose
Screen - Pumps Diagnose on page 6:16.
If value is incorrect, replace the Blood

PUMP 8Check the pressure sensors and pressure 3
ARPS circuit for leakage in Diagnose
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Screen - Pressure Pod Reposition on page
6:20. If leakage is detected, remedy the
pressure sensor, pressure valves, ARPS
pump alt ARPS circuit.
Perform a calibration, see Calibration -

Screen - Pressure Sensors Calibration on
page 6:48. Check the pressure in Diagnose
Screen - Pressure Pod Repositionon page
6:20.//
If pressure deviation, replace the pressure 7
sensor.

Check Syringe Une

Observation:
Alarm occurs when pressure exerted by syringe pump'indicates syringe line may
be clamped. All pumps are stopped while confirmation of clamping is in progress
and audible tone is not activated. "
This alarm self-clears if condition no longer exists.

Note: If this alarm is not cleared within 8'seconds the alarm Advisory:,"Syringe
Line Clamped" occurs.

Clamped Bag-Dialysate

Observation:
No flow from bag detected since last CONTINUE action 'Appears after a fluid pinp
start.

Possible cause(s): Opeator action(s):

Clamped line(s)'or bag(s). Rethedy and press CONTINUE.

Seal on a big is not completely Press STOP. Manipulate bag seal to
br'oenj provide unobstructed fluid pathway Press

RESUME.

Pump segments improperly loaded; Press STOP, then CHANGE SET.
obstructions in pump raceways.

Scale failed; internal malfunction. Press STOP and end the treatment. Call
service.

The lines are crossed or tangled. Check and correct lines and bags setup.
Press REPRIME.

Non breathing spike used with a Replace the non breathing spike with a
rigid container. breathing spike. Press CONTINUE 87
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Possible cause(s): Service Technician action(s):

Scale failed; internal malfunction. Check the function of the scale in Diagnose
Screen - Scale Diagnose on page 6:18. If
needed, calibrate the scale, see Calibraion
Screen - Scales Calibration on page 6:46.
Run the Prismaflex control unit again
perform a new Prime.
If the alarm recurs, replace theal

Clamped Bag-Effluent

Observation:
No flow from bag detected since last CONTINUE action. Appears after a fluid pump
start. KV

Possible cause(s): Operator action(s):'

Clamped line(s) or bag(s). Remedy and prs CONTINUE

Pump segments improperly loaded;> Press STOP, then CHANGESET
obstructions in pump raceways.

Scale failed; internal malfunction..- Press STOP and ad the treatment. Call

-1~> 'iservice-. 2

The lines are crossed or tangled. Check aid correct lines and bags setup.
PressrREPRTME.

Possible caus(s): $ vce Technician action(s):

Scale faild;,internal malfunction. Check the function of the scale in Diagnose
A Screen - Scale Diagnose on page 6:18. If

needed, calibrate the scale, see Calibration
Screen - Scales Calibration on page 6:46.
Run the Prismaflex control unit again,

00b perform a new Prime.
If the alarm recurs, replace the scale.
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Clamped Bag-PBP

Observation:
No flow from bag detected since last CONTINUE action. Appears after a fluid pump
start.

Possible cause(s): Operator action(s):

Clamped line(s) or bag(s). Remedy and press CONTINUE.

Seal on a bag is not completely Press STOP. Manipulate-bag seal to

broken. provide unobstructed fluid pathvay Press
RESUME.

Pump segments improperly loaded; Press STOP, then CHANGE SET
obstructions in ptunp raceways. - '

Scale failed; internal malfunction. Press STOPand end the treatment. Call
service.

The lines are crossed or tangled. , Check and'correct lines ahdbags setup.
Press REPRIME.

Non breathing spike used with a Replace the non lireathing spike with a
rigid container. reathing spikPress CONTINUE.

Possible cause(s): " Service, echnician action(s):

Scale failed;'internal malfunction. Cliik the function of the scale inDiagnose
Ier - Scale Diagnose on page 6:18. If

eeded, calibrate the scale, see Calibration

- Screen - Scales Calibration on page 6:46.
0 Rim the Prismallex control unit again,

perform a new Prime.
If the alarm recurs, replace the scale.

Clamped Bag-Replacement

Observation:
No flow from bag detected since last CONTINUE action. Appears after a fluid pump
start.

Possible cause(s): Operator action(s):

Clamped line(s) or bag(s). Remedy and press CONTINUE. 389

5:98 Alarms and Troubleshooting 53504 Ris0on7.2M9
Pogran version 5..

MOREC-122961 Version: 10 Elfecive date:201 08-31

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 205 of 328

Seal on a bag is not completely Press STOP. Manipulate bag seal to

broken. provide unobstructed fluid pathway Press
RESUME.

Pump segments improperly loaded; Press STOP, then CHANGE SET.
obstructions in pump raceways.

Scale failed; internal malfunction. Press STOP and end the treatme. Call
service.

The lines are crossed or tangled. Check and correct lines and bags seup
Press REPUME.

Possible cause(s): Service Technician aci on(s):

Scale failed; internal malfunction. Check the funcon of the scale in Diagnse
Screen - Scale Diagnose on page 6:18. If
needed,'calibrate the scale, see Calibration

'Screen - Sale' Calibration on page 6:46.
Rim the Prismallex control unit'again,

performa new Prime.
If the alarm recurs, replace e scale.

Clamped Bag-Replacement 2

Observation:
No flow from bag detected since last CONTINUEction. Appears after a fluid pump

Possible causei) Operator action(s):

Clamped line(s) or bag(s). Remedy and press CONTINUE.

Sealon abag is rt comp Press STOP. Manipulate bag seal to
broken. / provide unobstructed fluid pathway. Press

RESUME.

Pump segiments improperly loaded; Press STOP, then CHANGE SET
obstructions in pump raceways.

Scale failed; internal malfunction. Press STOP and end the treatment. Call
service.

The lines are crossed or tangled. Check and correct lines and bags setup.
Press REPRIME.
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Non breathing spike used with a Replace the non breathing spike with a

rigid container. breathing spike. Press CONTINUE.

Possible cause(s): Service Technician action(s):

Scale failed; internal malfunction. Check the function of the scale inDiagnose
Screen - Scale Diagnose on page 6:18. If
needed, calibrate the scale s eCalihrat
Screen - Scales Calibratioi on page'6:46.
Run the Prismaflex control unit again,
perform a new Prime.

If the alarm recursreplace the scale.

Download Interrupted

Observation:
Download of history data to the technical data card has failed-

Possible cause(s): Op rator action(s):

The technical data card is full. -,Insert an empty technical data card into
\\the technical data card holder. Press

/ DOWNLDDATA to retry downloading the
'history data.

There is no technical d card in Insert a new tchnical data card into

the technical data card holder or the the technical data card holder. Press
technical data card in the holder ' DOW WLDDATA to retry downloading the
damaged. histo data.

Internal malfunction'rehted to the Press CONTINUE to clear the alarn and
technical data card holder/reader -proceed without downloading histy data.

V/ Note: If alarm continues to occur with
/ <'/ subsequent treatments, call service.

Possible cause(s): 'Service Technician action(s):

7

jhitebl malfunction related to the Check the function of the PCMCIA board
technical data card holder/reader. in Diagnose Screen - Communication on

page 6:33. If malfunction, replace the
board.

39-1
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Fitter is Clotting

Observation:
Increasing TMP and/or Pressure Drop.

Note: TMP is not monitored for this alarm during CRRT MARS therapy.

Possible cause(s): Operator aclion(s):

Inadequate anticoagulation of the Press STOP, change the set or test
extra corporeal circuit. patient's clotting parameters and adjust

anticoagulant delivery if needed.
Note: "Filter Clotted" warning occurs
when the blood in the filtei is clotted.

Ultrafiltration is too high. Lower TMP by" (a) decreasing the PBP
replacement and/or hatient fluid removal
rates;'(b)increasing the blood flow rate
Press OVERRIDE; continue to monitor the

set.)

Kinked lines in blood flowpath. , Remedyand press OVERRIDE.

If syringe pump is being used for ,'Eure syringe is properly installed in
anticoagulation, syringe ma/ be syrige pump hodeand plunger is
incorrectly installed or syringe>. "-movmg upwardduring treatment. If
pump may have failed.. plunger is not.movig, syringe pump

has failed.l desired, conect syringe

line to amed ically acceptable alternate
antic6a ulant delivery system. Call
service to repair pump.

Air leak between'deaeration Mf the fluid barrier is not wet with blood,
chamb~r monitor li and return secure monitor line to the luer lock of the
pressure sensor. return pressure port and press OVERRIDE.

If the fluid barrier is wet with blood, press
STOP and change the set.

Wrong measurement of Filter or Press OVERRIDE to reach
E fluent"pressure. Status screen. Press

SYSTEM TOOLS and perform a
self-test.

Filter, Effluent or Return pressure Press OVERRIDE to reach
sensor failed. Status screen. Press

SYSTEM TOOLS and perform a self-test.
If pressure sensor failure is confirmed, end
the treatment and call service.
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Possible cause(s): Service Technician action(s):

Syringe pump may have failed. Check the function of the syringe pump
in Diagnose Screen - Syringe Pump

on page 6:24. Perform a calibration,-
see Calibration Screen - Syringe Piump
Calibration on page 6:50.
If malfmction, replace the syringe pump.

Filter, Effluent or Return pressure Check the function of the pressure
sensor failed. sensors in Diagnose Screen - Pressure

Pod Reposition on page 6:20. If
pressure deviation'iiidiagnose perform
a calibration, see Calibration-Screen -
Pressure Sensors Calibration on page 6:48.
Check the pressure in Diagnose Screen -
Pressure Pod Reposition oripage 6:20.
If pressure deviation, replace the pressure
sensor.

Main Power Last

Observation:
Main power is lost and system operates on battery backup

Possible cause(s): 'K Operator action s):

Power Cord is not connected., Reconnect the power cord.
Press OJERRIDE to continue treatment until the al nn "Warning: Battery Low"
occurs.
Note: The alarm self-clears if condition no longer exists.

MARS Treatment

Observation: /
Applicable to'CRRT MARS

Posibie cause(s): Operator action(s):

CRRT MvARS treatment ongoing Set the MARS pump to the prescribed
for more than 1 minute. flow rate and press the START softkey on

the MARS monitor. Press CONTINUE on
the Prismallex control unit screen to return
to Status screen. Make sure that all
blue clamps are open.
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Menory Back-Up

Observation:
Applicable when the Prismaflex control unit configuration does not include the= --\
back-up battery (check with the local representative for more information).

Possible cause(s): Operator action(s): K>

Memory back-up battery is Press O VERRIDE and continue with
depleted. setup. The Prismaflex control unit needs

to remain on for charging the battery at
least 4 hours.
Note: In case of nain power lost
before the battery is charged again,
the Prismaflex control tnit will

stop- When resuning power, the
Prismaflex controlunit will start up
witWQuery- screen. Select
NEW PRIMEor CONTINUE and follow

,the instructions on the screen-,

Alam recurs due to old battery or Leave the Prismailex controLunit on or
broken internal wiring. operate for more than 24 hours.

Plasmalilter is Clotting

Observation:
Increasing Pressure Drop. '

Possible cause(s): e tor action(s):

Inadequate anticoagulation of the " Press STOP, change the set or test patient's
extra corporeal circuit. clotting parameters and adjust if needed.

Note: "Plasmafilter clotted" warning
occurs when the blood in the Plasmafilter

is clotted.

Blood flow rate is too liibh or Decrease blood flow rate or decrease PBP
/plasmafiltration rate is too high. and/or replacement flow rates.

Kinked lines in blood flowpath. Remedy and press OVERRIDE.

If syringe pump is being used for Ensure syringe is properly installed in
anticoagulation, syringe may be syringe pump holder and plunger is
incorrectly installed or syringe moving upward during treatment. If
pump may have failed. plunger is not moving, syringe pump 3 Q 4

has failed. If desired, connect syringe 394
line to a medically acceptable alternate
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anticoagulant delivery system. Call

service to repair pump.

Air leak between deaeration If the fluid barrier is not wet with blood,
chamber monitor line and return secure monitor line to the luer lock of e-
pressure sensor. return pressure port and press OVERRIDE.

If the fluid barrier is wet with blood, press
STOP and change the set.

Filter or return pressure sensor Clear the alarm to reach Sta us screen.
failed. Press SYSTEM TOOLS and perfrm

SELF-TEST If the pod problem is not
solved, press STOPaiid end.the treatment.
Turn off the Prismaflx cntrolunit. Call
for service.

Or operator's action directs wrong
measurement. V

Wrong measurement of Filter or End reatment by pressing STOP. Call
Effluent pressure. service. NX

Possible cause(s): Service Technician action(s:

Syringe pump may have failed. Check the functionof the syringe pump
Diagnose Screen Syringe Pump

on page 6:24 Prf 6rm a calibration,
see Calibration Screen - Syringe Pump
Calibration page 6:50.
If malfunction, replace the syringe pump.

Wrong measurement of Filter or Checkthe function of the pressure sensors
Ef&luent p sure. / Diagnose Screen - Pressure Pod

(Asition on page 6:20.
tipressure deviation in diagnose, see next7 'Service action.

Filter or retum pressure sensor Perform a calibration, see Calibration
failed Screen - Pressure Sensors Calibration on

page 6:48. Check the pressure in Diagnose
Screen - Pressure Pod Reposition on page
6:20.
If pressure deviation, replace the pressure
sensor.
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Preventive Maintenance Due

Possible cause(s): Operator action(s):

Time for Preventive Maintenance. Press OVERRIDE; schedule preventive
maintenance at earliest convenience.
Note: This alarm must be clered in
Service mode by an authored service-
technician.

Possible cause(s): Service Technician'action(s):

Time for Preventive Maintenance- Preform Preventive Maintenance. See
reventive Maintenance onpage 6:3 for

lnstructions.x

Return Too Positive

Observation:
Alarm occurs if return pressure is 50 mmllg or 70 m g (ifblooflow>200ml/min)
above its operating point.

Possible cause(s): Operator actidi(s):1

Patient is moving or being moved. Press CONTINUE.

Possible kink in return line, clottel Remedy-and press CONTINUE.
catheter, catheter out of position in
vem. /3

Blood flow rate is set too high for o Decrease blood flow rate; return to alarm
theaccessd'device. screen and press CONTINUE.

Note: It's also possible to use the
STOP softkey in the above Operator

Responses, if desired- Alarm also
self-clears if condition no longer exists.

Scale Component Missing7-7

Observation:
Carrying bar missing scale.

Scales identified: Effluent, PBP, Replacement, Dialysate. Replacement 2.
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Possible cause(s); Operator action(s):

Carrying bar (with hooks) is not on Return the carrying bar to the bar tray;
the bar tray of the identified scale, close scale, If condition cannot be

resolved, press OVERRIDE and turn the
Prismaflex control unit off.

Self-Test in Progress

Observation:
Test complete in: min. 1 minute, max. 6 minutes.

Possible cause(s): Operator action(s):

Self-test is underway. Test occurs None requi redNSlf-clears when complete.
every 2 hours to ensure proper WhilCSWf-tst-is underway, monitor
functioning of safety systems: if periodically. the patient.
the self-test is interrupted due to a Note: DELAY TEST sofilkey is available
Warning or a Caution alarm, it will r use if it is necessary to stop md
restart in the next 10 minutes. The postpone self-test; REVIEWP7RESCR and
return line clamp is closed and then HISTORY softkey are available for use if
opened duing the test. Pressures it is necessary to view flbw.settings and
display is not available during history data before th self-test process
repositioning of Pod diaphragms. completion
Note: In case of abnormal pressure during self-test executionit is recommended
to re-launch a self-test by pressing the SELF-TEST soflkey:from the
System Tools screen.

Caution: r

The following warning occurrences isare delayedutil the self test process is
completed:

Filter Clottedpplicable CRRT therapy

Plasma filter clottedApplicable to TPEtherapy

Syringe Almost Empty

Possible cause(s): Operator action(s):

Syringe will be empty in 5 min. To install a full syringe when this advisory
appears, press CHANGE S YRINGE and
follow instructions on screen. Then return
to alarm screen and press CONTINUE.
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Syringe Empty

Possible cause(s): Operator action(s):

Syringe pump is in end-of-travel Note: Action is only possible in standard

position, indicating all solution in anticagulation.
syringe has been delivered. Press CHANGE SYRINGE, follow

instructions to install a s age, p 7ess
CONTINUE.
Note: Install only the allowed syringe
(size/brand specified in Custom mode). If
desired, continue without syringe delivery.
To do this:
a. Press ANTICOAG SETTINGS,

change to "Continuous, 0
m/ hr; return to'alann screen.

b. (Push plunger clamp release button
to.release syringe pump from
end-ofTavel position.

c. "'Press CONTINUE andalarm clears.

Syringe Line Clamped

Observation:

Syringe line is clamped.'>

Occurs during Treatment modetonly. < >

Possible cause(s): Operator aclion(s):

Syring& line on the disposable set 'S<Inspect syringe line; remove any clamps;
isamped,kinked or obstructed in, kinks, or other obstructions. Press
another way CONTINUE.

Syringe Not Loaded

KObservation:
The syringe is not loaded

Possible cause(s): Operator action(s):

The syringe is not loaded after * Press CHANGE SYRINGE, follow
Syringe Test has been performed. instructions to load the syringe and q

return to alarm screen.
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* Press RETESTto restart Syringe Test.

* If alarm recurs, continue without using

the syringe pump, if desired. To do
this, press SYRINGE DISABLE and---\
then CONFIRM DISABLE or
End treatmen.

* Press DISCONNECT. Call service to
repair the syringe pup./

Possible cause(s): Service Technician action(s):

The syringe pump failed. Check the function of the syrnge pump
in Diagnose Screen - Syringe Pump
on page 6:24. Perfonn ac\libration,
see Calibration Screen - Syringe Pump

N. N
Calibration-on page 6:50.
If malfunciioii-eplace the syringe pump.

YSt
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rime to Change Set

Observation:
Hours of use have reached the operator-set "Time to Change Set" limit for this
therapy/set combination or 780 litres have been processed.

Possible cause(s): Operator action(s):

A "Time to Change" set advisory Press STOP and change the seto press
limit has been reached. OVERRIDE and continue to monitor the

Note: Litres counted for the "Time set.
to change set" advisory occurrencest Warning:
are: blood, PBP solution and Prismaflex disposable sets xiiist-be
saline solution pumped during the changed after 72 hours of use or 780 liters

Recirculation procedure. of blood have been processed through<N V
the filter. Continued use beyond these
limits could result innipture of the pump
segmentswith-patient injury or death.
Note: Toensure adequate filter
performanceit is recommendedithat the
Prismaflex disposable set bechanged after
24 hours.of use.

During CRRT MARS treatment: Press STOP and chae the sets on
A "Time to Change" set advisory both Prismaflex.ontiol unit and MARS
limnithas been reached. monitors or p res 0ERRIDE and

continue to monitor the set.
Warnin /19
Do not.useihe X-MARS kit beyond 24
hours, ce adsorption columns (diaMARS
1,25,and diaMARS AC 250) can be
A 1 N'

saturated after this operating time.

Time to Change Set

Obsvation:bvc

Hours of use hae reached the user-set "Time to Change Set" advisory limit for
this therapy/set combination

Possible cause(s): Operator action(s):

A "Time to Change" set advisory Press STOP and change the set or press
limit has been reached. OVERRIDE and continue to monitor the

set.
Caution:
Do not use the Prismaflex disposable
set beyond 6 hours. The hemoperfusion
cartridge may be saturated after this 400
operating time.
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TMPa Too High

Observation:

Access transmembrane pressure has reached user-set pressure limit. L

Possible cause(s): Operator action(s):

Inadequate anticoagulation of the Press STOP, change the setr testpatient's-

extra corporeal circuit. clotting parameters and adjust if needed.
Note: "Plasnafilter clotted" waring&
occurs when the blood in the Plasinafilter
is clotted.

Blood flow rate is too high or Decrease blood flow rate or decrease PBP

plasmafiltration rate is too high. and/or replicement flow rates.

Kinked lines in blood flowpath. Remey and press.OVERRIDE.

If syringe pump is being used for Ensure syringe is properly installed in
anticoagulation, syringe may be syrige pump holder and plunger is
incorrectly installed or syringe moving upward during treatment. If
pump may have failed. plunger is not moving, syringe pump

has failed. If desiredconnect syringe
\ 'line to a medically acceptable alternate

anticoagulant delivery system. Call
) (( rwic

service to repair pump.

Filter or Effluent pressure sensor Press SYSTEM TOOLS and perform
failed. SELF TEST. If the pod problem is not

solved; press STOP and end the treatment.
T off the Prismaflex control unit. Call
'fRrservice.

/' 'oOt'operators action directs wrong

,/'? measurement.

Posible cause(s): Service lechnician action(s):

Syringe pum my have Check the function of the syringe pump
-- _ -"in Diagnose Screen - Syringe Pump

on page 6:24. Perform a calibration,
see Calibration Screen - Syringe Pump
Calibration on page 6:50.
If malfunction, replace the syringe pump.

Filler or Effluent sensor failed. Perform a calibration, see Calibration
Screen - Pressure Sensors Calibration on
page 6:48. Check the pressure in Diagnose
Screen - Pressure Pod Reposition on page 4 0 1
6:20.
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If pressure deviation, replace the pressure
sensor.

TMP Too High

Observation:
Transmembrane pressure has reached user-set pressure limit.

Possible cause(s): Operator action(s):

Ultrafiltration rate (UFR) is too Decrease the replacement aid/or-patient
high for the present blood flow rate. fluid removal flow \tes a'ndlor PBP or
(UFR = patient fluid removal rate increase the blood flowrate. Return to
+ replacement solution rate + PBP alarm screen and press OVERRIDE.

rate)

Inadequate anticoagulation of the Press STOP, change the set or test
extra corporeal circuit. patient's clottig.parameters and adjust

<anticoagulant dlivery if needdJ
Note: 'Filter Clotted" warnmg.occurs
when the blood in the filter is clotted.

Kinked lines in blood flowpath. Remedy and press OVERRIDE.

If syringe pump is being used for. 1 nsure syrige sproperly installed in
anticoagulation, syringe may be syringe pump holder and plunger is
incorrectly installed or svringe moving,upvard during treatment. If
pump may have failed. plunger isnot moving, syringe pump

hasfailed. If desired, connect syringeJ' >2<
line to a medically acceptable alternate

,nticoagulant delivery system. Call
Nser ice to repair pump.

/7 ,0
Air'leak between deaeration If the fluid barrier is not wet with blood,
chamber nitor line and return secure monitor line to the luer lock of the
pressure sensor., return pressure port and press OVERRIDE.

If the fluid barrier is wet with blood, press
STOP and change the set.

Fir or effluent pod failure. Clear the alarm to reach Status screen.
Press SYSTEA TOOLS and perform
SELF-TEST. If the pod problem is not
solved, press STOP and change the set.

S NFilter or Effluent pressure sensor Clear the alarm to reach Status screen.
failed. Press SYSTEM TOOLS and perform

SELF-TEST. If the pressure problem is not
solved, press STOP and end the treatment. 4 9 2
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Turn off the Prismallex control unit. Call
for service.

Wrong measurement of Filter or End treatment by pressing STOP. Call
Effluent pressure. service.

During CRRT MARS treatment: Decrease the replacement and/or patient

MARSFLJX and diaFLUX fluid removal and/or PBP rates.

transmembrane pressure has
reached user-set pressure limit.

Possible cause(s): Service Technician action(s):

Syringe pump may have failed. Check the function of thesyringe pump
in Diagnoie Screen - Syringe Pump
on page 6:24>Perform a calibration,
see Calibration Screen - Syringe Pump
Calibrationonpage 6:50.
If malfunctio'replace the syringe pump,

Wrong measurement of Filter or Check the function of the pressure sensors
Effluen~~ t ue.rmD -' '"

Effluent pressure. in Diagnose Screen - Pressure Pod

Reposition on page :20.
pressure deviation in diagnose, see next

ervice action. o

Filter or Effluent pressure sensor ' Perform a cilibration, see Calibration
failed. Screen - Pressure Sensors Calibration on

page 6:48>Check the pressure in Diagnose
Screen -Piessure Pod Reposition on page
6:20

Ifpressure deviation, replace the pressure

yssr.
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Additional Troubleshooting

Display Error

Observation:
Display goes blank momentarily, then screen reappears.

Possible cause(s): Operator action(s):

Power was lost and restored within None required.
15 seconds.

Display Error

Observation:
Display goes blank or logo screen fails to leave display, status lights may still be
on, no buzer

Possible cause(s): Oerator action(s)

Internal power supply failure; kTurn off the Prishlex control unit,
internal malfunction. 104 b h

end rreatmentnanually, if desired. Call
<N. N)service.

Possible cause(s): Servi eshCin a ai1s)

Interir; t -the v'oltage on the boards. Check
internal malfancit >J' 10Aor.lhc h(funtction of the PC 14bad hc h

connections betwveen the PC 104 boardKand the display.
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Display Error

Observation:
Display goes blank, status lights go off, non-mutable buzzer sounds. 1

L7

Possible cause(s): Operator action(s):

Power loss, internal power supply Turn off the Prismaflex controlunitto stop-
failure, buzzer, end treatment manually,,if desired.

Display Error

Observation:
Display "floats around"

Possible cause(s): Operator etion(s)

Display failure. Ch&k if touch screen is not'oebluded"
with'tapeor something similr Tur off
the Prismaflex control uit end treatment

\lKtmanually, if desiredGCall service

Possible cause(s): Service Technician action(s):

Display failure. CalibratStfie-display.
1. Mae sure that the Prismaflex control

finiis switched OFF before starting
, 7the procedure.

: 2 Open the back door using the 8 m
Hex tool.

j0 3. Set the SWI (Dip Switch 1), on the
Carrier board, to the ON position.I /

4. Turn on the Prismaflex control unit
// >and follow the instructions given on

the screen.

5. Turn off the Prismallex control unit
when the message Press STOP
to convaliate the
calibr. or press
SET (S).

6. Set the switch SWI (Dip Switch 1),
to the OFF position.
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Loader

Observation:
Loader is already in loaded position, so that a set cannot be loaded.

Possible cause(s): Operator action(s):

Last set was manually Begin normal Setup procedure. When.Zi7
disconnected. Load Set screen appears;,press

LOAD.
* When

Prepare 9out-ions screen

appears, press UNLOAD:(It.places
loader in correct position.)

" WhenLoad Set screen reappears,
follow o-ine instructions to load the
set __ .. y

Miss-coloured Effluent bag

Observation:

Effluent bag is tinged pink or red N.)

(CRRT, TPE)

Possible cause(s): Operatoractn(s):

Patient's disease state may cause lnspect-fir kinks (hemolysis). If no kinks,
discoloration'of the effluent. change set and send effluent sample to

Ib>otory for analysis. If free of red blood
clls, continue treatment. If red blood cells
are present, change the set. If conditions
recurs with new set, patient's disease state
might be the root cause (to confirm with
lab results).

Effluent contins red blood cells, Send effluent sample to laboratory for
but-level is below blood leak analysis. If red blood cells are present,

"detection limit. change the set.

Hemolysis is occurring due to Verify that the correct clamps are open
occlusion, for the therapy in use, especially for the

access line (red) and return line (blue).
Verify no kinks in the access and return
lines. If hemolysis continues, change the
set via the STOP kev. 406
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Hemolysis is occurring during TPE Press STOP and change set.

therapy.

Set Connections

Observation:

Leakage from set connections.

Possible cause(s): Operator action(s):

Connections are loose. Tighten the connetionsIf-leakage
continues, change the set-via STOP.

Softeys

Observation:
Sofikeys won't work.

Possible cause(s): Operator action(s): c

Display failure. \Check if touch screen is not "occluded"

with tape or somethin similar. Turn off
the Prismaflex onkol unit; end treatment
manually, if desired. Call service.

Possible cause(s): Service Technician action(s):

Touch screen fail&1. See actions in Display error-Calibrate the
-/isplay.

407
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Power Failure
A main power failure may occur prior to switching on the
Prismaflex control unit or while in treatment for two reasons:

1. Loss of main power supply in the facility.

2. The Prismaflex control unit power cord is not connected

The Prismaflex control unit needs to be switched on with main power.--7
If no main power, the Prismaflex control unit will not stark

When a main power failure occurs there are two possible scenarios
These are depending on availability of a battery back-up installed or
not in the Prismaflex control unit (check with the local representative
for more information).

1. Battery back-up is installed: the ADVISORY: Mam' ower Lost
alarm will appear on the screen. The treiitnent can proceed until
the power supply is back or until the-WARNING: Battery Low
alarm occurs. A battery icon will b'evisible at the top of the screen
just below the date to indicate that the Prismaflex control unit is
running on battery. When the warning oceurithe treatmentmust
be ended as soon as possible, unliss the main power supIly of
the facility is restored or the powertcord is reconnected§Follow
the instructions on the seeen. N/

2. Battery back-up is not installed: the Prismaflexdontrol unit will
shut down. If the power supply is back in le s~h~It 15 seconds the
treatment can procced a'sbefore? If the power is out for more than
15 seconds, the WARNING:-Power Failur'lhia will appear on
the screen. Foilow the instrtions on thWsc cen.

See also Advisory: Battery Exhausted an 'Advisory: Memory Back-up
for more information.
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Pressure Pod Adjustment Procedure
If a pressure pod is accidentally removed after priming is complete, or
if an alarm screen idehtifies one or more pods as a possible cause of the
alarm, press the SELF-TEST softkey from the System Tools screen
to recover from the failure.

If SELF-TEST fails, the Pressure Pod Adjustment procedure canbe
performed. This procedure is done separately for each affected'Pod.

The adjustment procedure moves the pod diaphragm back to he center
of the pod, so that pressure monitoring can again occur. The prodedure
also clears the pressure sensor housing of any debris that may be
preventing a tight seal between the pod and the sensor-housing.

The steps of the Pressure Pod Adjustment procedure 3 epending
on the following factors:
* Type of Prismaflex disposable set in use

* Exact pressure pod(s) affected

Instructions for performing the proper Reposition procedure for the
situation at hand are provided below.

CALTION
Use aseptic technique withsyringe, needle and samplsite

j When adjusting pod diaphragms, injecting or removing more than
1 ml of fluid may move the diaphragm beyond the centre point of
the pod.

CAUTION

Pressure Pod Adjustment (CRRT)

Supplies Needed
* Isopropyl alcohol and lintfree cloth

* 21-gauge (or smaller dier) needle attached to a < 5 ml syringe;

* Steriflesaline (needadbnly for access and effluent pods);

*2-tubing clamps.'

409
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Access Pod and Effluent Pod
Follow the steps below to reposition the diaphragm of the access lie
pod (near lowest red sample site) or the effluent line pod (near the
yellow sample site).

1. Stop all pumps

Note: Pumps might already be stopped.

2. By using two clamps, isolate the pressure pod and its color,-coded
sample site.

3. Twist the affected pod slightly to release/remove it from its
pressure sensor housing.

Note: Pod might already be removed.
Use a lint-free cloth and alcohol to clean the sealing cone inside the
sensor housing. V

4. Draw 3 ml saline into the < 5 ml syrige.

5. Inject a maximum of 1 ml of saline into the sample site between
the clamps. (If resistance is felt, remove 1/2 ml volumeb.)

6. Remove the needle /the sample site. Reinstall the'pressure
pod in the correct pressure sensor housing and removeihe clamps
from the line.

7. Resume treatment, orpressie appropriate softkey on the alarm
screen.

8. For access pod.xPerform the following 2st to ensure proper
functioning of the access pod. Wthen-ih Prismaflex control unit
is in Run mode, placeA'clamp on theaccess line below the access
pressure pod. The Warning: AccessPessure Extremely Negative
alarmshiould occurs Unclamptheaccess line and press the
CONTINUE'softkey on the WiamIng screen. Verify that the alarm
is'eleared (Warning screen leaves the display, green light is lit).

WARN ING
AjIf the Warning: Access.Pressure Extremely Negative alarm fails to

occur the access pod diaphragm has been adjusted incorrectly.
Perform the adjustment'procedure again.

5_ - WARNING

For efluent pod: Perform the following test to ensure proper
functioning of the effluent pod. When the Prismaflex control unit is
in Run mode, place a clamp on the effluent line below the effluent
pressure pod. Verify that effluent pressure decreases. Unclamp the
effluent line and verify that effluent pressure increases.

WARNING

If the effluent pressure fails to respond properly, diaphragm has
been adjusted incorrectly. Do adjustment procedure again.

WARNING

g N r .m009 Alarms and Troubleshooting 5:119
MDREC-122961 Version. 1.0 EIecbwe date:2010-0831

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 226 of 328

Filter Pod
Follow the steps below to adjust the diaphragm of the filter pod (near
upper red sample site).

1. Stop all pumps.

Note: Pumps might already be stopped.

2. By using two clamps, isolate the pressure pod and its color-coded
sample site.

3. Twist the affected pod slightly to release/removc it from its
pressure sensor housing.

Note: Pod might already be removed.
Use a lint-free cloth and alcohol to clean the sealing cone inside the
sensor housing.

4. Insert the needle with empty syringeinto thesample site between
the clamps. Remove a maximum I mlfluid (if resistance is felt,
reinject 1/2 ml.)

5. Remove the needle from the sample'site. Reinstall the jressure pod
in its pressure sensor housing and remove the clampsifrom the line.

6. When the procedure has been completed, resunetreatment, or
press the appropriate.softkey onthe alarm scre

7. Perform the follown2 testto ensure properf fuctioning of the
filter pressure pod. When the'Prismaflexcontrol unit is in Run
mode, place a'cl~imp on the line above thilter pressure pod. The
Warning: "Filter is Clotted" or "Filter is'extremely positive" alarm
should occur. Unclarnp.the line and re's the CONTINUE softkey
on the Warning screen. Verify thalqh'e alarm is cleared (Warning
screen faves the display, green-ligt is lit).

/If the Warning: Filter is Clotted alarm fails to occur, the pressure pod
diaphragm has been adjusteduincorrectly. Perform the adjustment

ocedur again.

WARNING
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Pressure Pod Adjustment (TPE)

Supplies Needed
* Isopropyl alcohol and lint-free cloth; ---

* 21-gauge (or smaller diameter) needle attached to a : 5 mlsyringe;

* Sterile saline (needed only for access and effluent pods); -

* 2 tubing clamps.

Access Pod (TPE)
Follow the steps below to adjust the diaphragm of the access line pod
(near lowest red sample site).

1. Stop all pumps. .*

Note: Pumps might already.be stopped.

2. By using two clamps, isolate the pressure pod and its color-coded
sample site.

3. Twist the affected pod slightl to release/remoteit from its
pressure sensor housing. \

Note: Pod might already be renioved.
Use a lint-free cloth and alcohol'to clean the-sealing cone inside the
sensor housing.

4. Draw 3 ml sterile salihe'into the < 5 htsyringe.

5. Inject'a maximum-of 1 ml saliiikinto the sample site between the
clamps.(Ifresisttice is felt, remove 1/2 ml.)

6. Remove the needle from the sample site. Reinstall the pressure pod
in its pressure sensor housing and remove clamps from the line.

7. Resume treatment, or press the appropriate softkey on the alarm
screen/

8. For access pod'adit tment (TPE): Perform the following test
to'ensure prolier functioning of the access pod. When the
Prismallex control unit is in Run mode, place a clamp on the access
line below (upstream from the way blood/fluid is flowing) the
access pod. The Warning: Access Pressure Extremely Negative
alarm should occur. Unclamp the access line and press the
CONTINUE softkey on the Warning screen. Verify that the alarm
is cleared (Warning screen leaves the display, green light is lit).
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WARNING
A If the Warning: Access Extremely Negative alarm fails to occur,

the access pod diaphragm has been adjusted incorrectly. Perform
the adjustment procedure again.

WARNING-

Filter and Effluent Pods (TPE)
Follow the steps below to adjust the diaphragm of the filter Rpp ey
upper red sample site) or the effluent line pod (near the yellow sample
site).

1. Stop all pumps.

Note: Pumps might already be stopped.

2. By using two clamps, isolate the pressurepod and its'color-coded
sample site.

3. Twist the affected pod slightly to release/remove it from its
pressure sensor housing.

Note: Pod might already be removed
Use a lint-free cloth and alcohol to clean the scaling con'eimnide the
sensor housing.

4. Insert the needle witemptysyrhge into thesample site between
the clamps. Removea iaximum 1 ml fluidl(if'resistance is felt,
reinject 1/2 ml.)

5. Remove the needle from the sample sit eQ install the ressure
pod in the correct pressure sensor housing and remove the clamps
from the line.

[",

6. Resume treatrnentor press the-appropriate softkey on the alarm
screen.

7. For filter pod adjusmtmt T PE): Perform the following test to
ensure proper functionxgtof the plasmafilter pressure pod. When
the Prismaflex control&4 it is in Run mode, place a clamp on the
li'n aboe the plasmafilter pressure pod. The Warning: Filter
Extremely Positive"'alarm should occur. Unclamp the line and
press the CONTINUE softkey on the Warning screen. Verify that
the alarm istclearhd (Warning screen leaves the display, green
light is lit). N

WARNING
If the Warning: Filter Extremely Positive alarm fails to occur, the
pressure pod diaphragm has been adjusted incorrectly. Perform
the adjustment procedure again.

-WARNING
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8. For effluent pod: Perform the following test to ensure proper
functioning of the effluent pod. When the Prismaflex control unit is
in Run mode, place a clamp on the effluent line below the effluent
pressure pod. Verify that effluent pressure decreases. Unclamp the
effluent line and verify that effluent pressure increases.
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This page is intentioaI y eft bank
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Chapter 6

Preventive Maintenance
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About this Chapter . ....... -6:2-7
Preventive M aintenance . .... '.N. ... ............. . 6:3

Tools Needed ........ .. .......... 6:3
Working Time ....................................... 6:4
Prismaflex PM Kit ......................... . ... 6:4
Visual Inspection and Cleaning .. . . . . .. . 6:5
Component Replacement ........... . . 6:7
Power Supply Check ..................... . 6:10
Service Mode - Checkout using Service Diaghioe Mode ........ .6:10

Service Screens ........ ........... . . . ..... 6:12
Service - Diagnose Screens . . 6:14

Diagnose Screen -Pumps Diagnose .... ., ................. 6:16
Diagnose Screen - Scale Diagnose ........ ........ ' 6:18
Diagnose Screen - Pressure Pod Rep'sition ........ . 6:20
Diagnose Screen - Alarms Tone and Light. . 6:22
Diagnose Screen - Air Detector '.. .. 6:23
Diagnose Screen - Syringe Pump.. ......... ...... ...... 6:24
Diagnose Screen - Clamp and Pinch Valves .. ......... 6:29
Diagnose Screen- BLD (Blood Leak Detector) ......... 6:31
Diagnose Screen - .ItemnalI7. .  ... . 6:32
Diagnose Screen - Communication ....... ............... 6:33
Diagnose Screen-- PM timer and Date . . . ............ 6:40

Diagnose Screen - Clean.Screen ..... ................. 6:41
Diagnose Screen - SW Configuration 6:42

Service Calibration Screens ........ . 6:43
Calibratio'iScreen -;Language Configuration ................ 6:45
CalibratioScreen Scales Calibration ...................... 6:46
Calibration Screen -Pressure Sensors Calibration ............. .6:48
Calibration Screen - Syringe Pump Calibration ............... 6:50
Clibration Screen - Patient Sensor Calibration ............... 6:52
Calibration Screen - Filter Clotting Limits .................. 6:54
Calibration Screen - SetCi&ck and Date .................... 6:55
Calibration Screen - S5 een Brightness Calibration ............ 6:56
Calibration Screen -Pitch and Volume ..................... 6:57

-Calibration Screen - External Communication Interface ........ 6:58
Calibration Screen - Therapy/Sets Configuration .............. 6:59
Calibration Screen - SW Update ........... ........ . 6:62
Calibration Screen - Air Detector ......................... 6:64
Calibration Screen - IP Address/Subnet Mask ................ 6:65
Calibration Screen - Syringe Holder Configuration ............ 6:66
Calibration Screen - Supplementary Syringe ............. ... .6:67

Functional Test .. . . ..... ........ . 6:69
Periodic Safety Inspection ....... ....... . 6:72
Final Check .... . ..... ......... 6:73 4 1 6

G5335004 ResicnO7.2009 Preventive Maintenance 6:1PoRE an Vr son .0

MDPEC-122961 Version: 1-0 Effective date:201 00831

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 232 of 328

About this Chapter
'[his chapter provides informnation regarding the Preventive K
maintenance, Diagnose and Calibration of the Prismaflex control unit.
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Preventive Maintenance
The Preventive Maintenance for the Prismallex control unit should
be performed on a regular basis. PM is required every 6000 hours
of operation or once per year which ever occurs first. Always refer
to alarms and troubleshooting in the Service manual related to the
actual software revision for exact details. Only an authorized service
technicians are allowed to perform this preventive maintenance
procedure.
Fill in the PM checklist (SPI) as the tests are performed.

CAUTION
Make sure to have proper electrostatic safety device
(i.e. wrist grounding straps or grounding mats) in pilce to-prevent
damage to electrostatic sensitive components insidetie'
Prismaflex control unit.

CAUTION

When the alarm (Advisory: Preventive Maintenance
Due) signal occurs, pressure pod sealing cones replacement igrequired.
The operator can override this alarmuntil it is convenienttopeform
the maintenance. This advisory can onlybecleared in SeM'ici mode.

Tools Needed
* Torx T-20

* 8 mm Hex

* Prismaflex calibrationweyights

* Slave Pump Inspection tool

* Eflluent line frma Prismaflx sposable set

* Return line from a Prismiaflex disposable set

* DigitaliMuti Meter (DM, calibrated

* Current leakage/ground resistance tester

_1020, 30 afidE50-ml luerlock syringe

* Pressure meter, calibrated

* Pressure calibration tube, or similar

* Prismaflex disposable set

* Catheter (8F) for achieving a simulated treatment with correct
pressures.

* 4 fluid bags (saline or equal) of minimum 1000 ml each. 418
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* Stopwatch

Working Time
* Replacement: 30 minutes

* Final check: 90 minutes

Prismaflex PM Kit
* Blood pump dampers, 2 pcs

* Slave Pump dampers, 8 pes

* Pressure pod sealing cones, 4 pcs

* Battery for PC 104 board

* ARPS pump segment, I pce

* 130 Micron air filter, I pce

* PM procedure, 1 pe

* PM checklist, 1 pce

* PM sticker (Next Pr'e-entive Maintenance) 2:pcs9

419
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Visual Inspection and Cleaning
1. Disconnect the Prismaflex control unit's power cord from the waill

socket.

2. Open the rear panel using the 8 mm Hex tool.

3. Clean any dust, debris, and/or dried fluids from the external and
internal Prismaflex control unit surfaces, including the fan-iitlet,
rear panel inlet, bottom plate (covering the scales) and pump rtors

Note: Clean spills from the surface of the Prismaflex control'unittusing
a mild detergent (Never use detergents with germicides).

4. The tubing path through the blood leak detector should-be.cleaned
as required to remove liquid orother debris. Using a'flssing
action, clean inside the detector with a lint-free cloth and 70%
isopropyl alcohol. Dry thoroughly when-finished.

5. Verify the proper operation of all wheels andbrakes.

6. Verify that there are no mechanical obstructions around the scale
hooks and handles.

7. Inspect the Prismalex control unitforthe following andreplace
as necessary:

* Cracked pressure sensor housings

* Broken tubing guides

* Filter set holder

* ABD, inclu diniDo(oor

* Return line clamp

* Pinchvalve,including Pinch pins

* Damaged syrige pump conponents

yamaged power co plug

* Loose internal electrical connectors

CAUTION

l o not use sodium hypochlorite (Bleach@) to clean the pump crank.
Use of sodium hypochlorite (Bleach®) on this component may
damage it.
To clean the touch screen use the following disinfectants: Isopropyl
alcohol (70') Sodium hypochlorite solution (active chlorine from
50,000 to 60,000 ppm)/Bleach diluted with water at a ratio of 1:50.

CAUTION

420
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hi the event of a blood leakage from a pod diaphragm or if blood
has reached the membrane of the return fluid barrier, following the
instructions below:

Blood leakage from the pressure pod diaphragm (Access and Filter)y\
1. Clean the external surface involved using a towel dipped in a

disinfectant solution.

2. Replace the involved pressure sensor assembly(ies) and visually
inspect for blood residuals. If blood residuals are prese'nt rephide"7
the Pressure Pod Assembly.

3. Test the Prismaflex control unit.

Blood reached the Return fluid barrier
See the Operator's Manual, section Fluid Barrier Related Procedures.

IO>
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Component Replacement
1. PC 104 Board Battery A

1.1. Make sure that the Prismaflex control unit is switched off N t

1.2. Open the rear panel using an 8 mm Hex key.

1.3. Loosen the Torx screw (T-20) holding the plate wh&Wthe
P13 board is mounted.

1.4. Swing out the bracket where the PIB board is m unted to
access the PC board. 'X

1.5. Push the mental retaining tab outward and remove the
battery from its socket.

1.6. Insert the new battery onto the board (ensure that the +
polarity side of the battery faces Ioutward).

2. Replace the Pressure Pod Sealing'Cnies.(l cones)

2.1. Remove the sealing cone from eachtransducer port.(access,
filter, effluent and 5th).

2.2. Visual inspection of all pressutreransducer protedtrs for
traces of blood, clba if needed.

2.3. Install new sealing cones sothat theyar&saed around the
tip of the trantsduceis with the enlar edat of the transducer
port protruding through the seal. Ne'er -Use lubricant!

N>

3. Replace the danipers in the Blood Pump Rotor

3.1. Use a T-20 to remove the Bl6od Pump Rotor.

3.2. ZReplace the two dampers on the Rotor and reinstall it on
thi Prismdhelx control t&

4. Replace the dampers onth Slave Pump Rotor, inspect the
occlusion

4.1. Use a flat nose screw driver to remove the Slave pump Rotor

4.2. Compress tie rotor by hand and use a pair of long nose
pliers to remove the old dampers.

4.3. Compress the rotor and push the new dampers over the
screw head with your fingers.

Note: Never use tools for this since the dampers might be damaged.

4.4. Place the slave pump rotor in the Inspection tool.

4.5. Rotate the rotor clockwise in the Inspection tool.

421
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Note: A correct rotor touches the first wider radius of the inspector tool
marked G and stops at the second narrower radius marked NG.

4.6. Remount the rotor

4.7. Continue from step 1 until all rotors has been updated.

5. Emptying the Technical Data Card

5.1. Exchange the card or download thesdata on the Technical
Data Card to a PC.

5.2. Check with local personnel'if the data is neededffno, erase
and keep the card for future useor erase the cardtd put it
back into the Pris aflex control unit

6. Automatic RepositionSystem Filter and P )Segment

6.1. Loosen the four Torxscrews (T-20),gnthe back of the ARPS
pump housing and rerove the pumpassembly.

6.2. Separate the twohalves of thepump and remove the old
pump segment'-)

Filter

Pump segment

6.3. Remove the filter and the tubing connector from the pump
segment. Save the tubing connector for use on the new
pump segment. Dispose of the filter. 422
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6.4. Install the new pump segment by carefully working it under
each of the rollers in one-half of the housing assembly.
Re-assemble the pump housing halves. The segment should
be centred in the housing assembly.

6.5. Secure the pump housing assembly to the ARPS bracket m _
with the four screws.

Note: Make sure the coils grip before applying any force on the
screw.

6.6. Reconnect the tubing connector (removed in step 1) -ad
install the new filter on the pump segment so that the filter
(large end up) is on the lefi (next to ARPS circuit board) and
the tubing connector is on the right. \
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Power Supply Check
Turn on the Prismaflex control unit. Wait for the Query or the A
Setup screen and verify' the following values:

Test Point Signal Name Tolerance

PIB Board

TP3 GND

TP14 & GND +5VD 5.1 to 5.4 V/ -

TP15 & GND +12V 11.9 to 12.3 V'/

TP13 & GND -5V -5.4 to -5.1 V

TP16 & GND +24Vm 22.8'to-25.2 V

CB (12V) 13.0t6 140V'

0B (24V) 27.5 to'28 V

Carier Board IV

TP4 GND =
TP2 +5VD 'Z-1 50 to53 V

Service Mode - Checkout using>Service Diagnose
Mode N K

Enter Service - Diagnose mode(see Service Screensoh-page 6:12 for
more information) and v~rifythe.proper operation and/or calibration
of the components listed-belbw
* Pumps

* Scales K

Pressures - Pod Reposition

* AlarmssTone andtights

* Air detector J'

* /Syringe Pump ,

* Claihp'and Pinch Yalves

N -

--- 7
* -Internal '

* Communication

* PM Timer and Date

* Clean screen

* SW configuration
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If any of the items are out of calibration/specification, calibrate and/or
replace as needed to correct the problem.
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Service Screens
The service screens contains menu- and softkey-driven screens
regarding calibrationidiagnose procedures, on-line monitoring and
testing of the main Prismaflex control unit components and systcms -i2
The service screens are divided into:

* Diagnose Screens

* Calibration Screens

Enter the service screens by pressing the time, displayed on theaupper
right corner of the touch screen. This can only be done at the initial'
start up screen.

CAUTION
Only an authorized service technician have access to the Service

* mode.
CAUTION

426
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Welcome to Service Mode
- Th -ter the Ctrate ador D pnose Eren please inset the palst a s t eyboei aod pres

Ethe to 'ondcrr
D e,,r Seryice Mode press REFSAPT.

RfCOVtR UNGIISH press the soft key to restore the detfalt Engegsh ragedage.
Inaed the paseord the" press L Mer to enablee the soft Ney

The SerTice Mode screen appears. Enter the service code
and press ENTER sofikey. The CALIBRATE, DIAGNOSE, the
RECOVER ENGLISH and RESTARTsoftkeys are highlighted and can
be selected.
The RECOVER ENGLISH softkey is used for restoring the default
English language on the Prismaflex control unit. (The Service mode
is translated in the same language used for the Treatment mode). The
technician must re-boot the Prismaflex control unit to allow the English
language configuration file loading.
The RESTARTsoftkey allows to go back into the Treatment mode of
the Prismaflex control unit.

21
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Service - Diagnose Screens
By pressing the DIAGNOSE softkey, screens similar to the pictures
below, are displayed. Use the UP/DOWARROW sofikeys to enter the
different diagnose screens. Follow the instructions given on the screens
to verify the proper diagnostic. If the verification fails, calibrate the
component and redo the verification. If the error remains replace the
component.

The EXIT or the CONFIRM ALL sofikey appears on every
Service -Diagnose screen. Each time the E7T or the
CONFIRM ALL softkey are pressed, the Prismallex control unit returns
to the initial Service -Diagnose screen.

Service - Diagnose
OTE EX I Ity P t ei unit to main Servic. streen

Pumps

Scales

Pressures - Pod Reposition

Alarms Tone and Lights

Air Detector

Syringe Pump

Clamp and Pinch Valves
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Service - Diagnose OiIIwnnaynf 01:00

-E E XT ey returs unit t main se,,ice crepen

BLD

Internal

Communication

PM Timer and Date

Clean screen

SW configuration
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Diagnose Screen - Pumps Diagnose
S P 011January/70 01:001Service - Pumps

NOTE EXIT key retjrru ns i Serice -Diagnce eccreeri.

Data displayed on the screen are:

TACI: value in pm read by the Protective side

SET: rpm set by the user with the UP/DOWN ARROW softkeys
rpm range Is:
-90 to +90 for blood pump
-250 to 250 for the other pumps
Note: This is the maximum measurable range.
pumps might grind if speed of 200 or more is selected and the brake is turned
onloff, select a value between 180 to 200 and -1 80 to -200

Sen so r A ntumber of pulses accumulated for sensor A
(count):

Sensor B number of pulses accoumulated for sensor B
(count ):

Timrre A -13 delay between the time in which the magnet (on the rotor) closes the circuit of the
(ins ): sensor A (on the stator) and the time in which thenmagnet closes the circuit of the

sensor B (on the stator)

Time B-A time between B and A (as described above)

Encoder: value in rpm read by the Protective side, based on encoder signal
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Verify the functionality of the Pumps
1. Select the pump to be tested by pressing one of the

BLOOD, EFFLUENT PBP DIALYSATE or REPLACE sofikeys.

Note: Two or more motors can be tested simultaneously.

2. Press the UP/DO WNARROWsoftkeys and release it when the
desired pump speed is displayed in the SET row on the screen. The
pump will start as soon as the ARROW softkey is releasedThe
TACH speed should be the same as the SET speed (±10%)

Note: For blood pump the TACH and the Encoder value should be
the same as the SET speed (±10%).

3. Once the pump is running, press the DOWNARROWsoftkey to
decrease the set speed again. The TACH speed value should still be
the same as the SET speed (±10%).

4. The counterclockwise direction is obtained by selecting a
negative number for rpm. Once the pump isruhning, press the
DOWNARROW softkey to decrease-theSET motor speed until a
negative value is reached. Release the arrowbutton. Again, the
TACH speed should be the sanie-as the SET'speed (±10%)>7

5. Disabling the 24 VDC (pressing 24WLIS ON softkey) must stop
the pumps. Pressing the,24 VOLTS OFF must restai th6 pumps.

6. Press the BRAKE BLOOD'soflkey The softkey changes to
UNBREAK BLOOD and-the blood pump muststop. Press the
UNBREAK BLOOD, the blood pump must rcsiirt at the same
SET rpm.

7. Press the BL. RELAY-ON sofitkey. The-softkey changes to
BL. RELAY OFF aid the blood pump must stop. Press the
BL. RELAY OFF softkey, the bloo&rpump must restart.

Note: Pressinthe UARROWsofkey increases the pump motor
speedclockwise-and ressing thD WN ARROW sofikey decreases
the motor speed. (The pump moof'speed is indicated in rpm, a
negativevalue indicates counterclockwise direction).
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Diagnose Screen - Scale Diagnose

Service - Scales
NOTF Exit key retuDas u.tto S.rs C'tenose screen

The screen displays the averaged scale readings for the control and
protective Weight Transducers, and the associated A/D values. The
weight and A/D values at each Weight Transducer are continuously
displayed in the row below the scale name.

Data displayed in the screen are:

Control A/D: A'D value read by the channel used for the control side

Protective A/D: AA) value read by the channel used for the protective side

Re f1 A/D and voltage references connected to 2 AlD channel
Ref2 A/D:

Control grams: weight in grams read by the control side with the actual calibration
parameters

Protective grams: weight in grams read by the protective side with the actual calibration
parameters

Swi tch: is the indication about the status of the switch (scale open I scale close)
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Verify the functionality of the Scales
1. Remove any weight on the scale.

2. Verify that the values on the screen arc within the accepted values
defined in "Accepted values for scale verification" below. s

Accepted values for scale verification

No weight on scale 5.2kg calibration weight'( t'A+B) on scale

Control A/D 84 935-95428 103 383-114 485 <

Protective A/D 55312-65798 36 237-47 49

Control grams 0 47g 520017g

Protective grams 0±7g 5200 17g

3. Place the calibration weight (part A+B)on the scale and monitor
the values. Verify that the values onthescreenfa're within the
accepted values defined in "Accepted 'ahusefor scale verification".

4. Gently press down the scale byhainduntil the ProtectiveGrams
and Control Grams on the screen show s approximatelyi7200g.

5. Release the scale.

6. Verify that the values oin thescreen are withiitlieiaccepted values
defined in "Accepted'values for.scale verification".

7. Gently lift the's~ale by handhntil the Proectve Grams and Control
Grams on the sceefi'shows approxima6tely3200g.

8. Release the scale.

9. Verify that the values on the screen are within the accepted values
defined in "A'cepted values'for scale verification".

10/Repeat step 3-9 for all seles.
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Diagnose Screen - Pressure Pod Reposition

Service - Pressures - Pod Repo.
NOTE EXIT ke, returno unc1 Io Sertore - Eiagrose et

The screen displays the averaged pressure readings in muiHg and the
associated A/fD values. It also shows the status of the five valves.

Data displayed in the screen are:

mml-lg: pressure indication of associated valve in mmig

A/fD: A/D value read by the channel

Va lue is the indication about the status of the valve
Status: (Open / Closed)

Repo. ARPS punip
Transducer:

Motor Increase / Decrease
direction:

Verify the functionality of the Pressure Pods
1. Install the pressure calibration/test tube on each of the pressure pod

housings and securely onto the return pressure port.

2. Press the ACCESS VALVE softkey to open the access reposition
valve and allow the pressure applied at the access pressure pod to
register on both the reposition and access transducers.

3. With the pressure monitors open to the ambient atmospheric
pressuie, the pressure must read 0 ±4mmrg and A/L should read
512 ±20.

64 3
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4. To verify that all the valves are able to open, press the
ASSOCIATED softkey. The softkey will be highlighted and the
valve for the repositioning system will open. Check that each of
the valves are opened one at a time.

5. Apply a pressure of -500 mmHg to all the pressure sensors. Verify
that the pressure value is equal to the pressure measured by the
manometer ±50 mmHg and verify that the A/D value is 12 ±20.

6. Apply a pressure of -250 mmHg to all the pressure sensors./Veify'/
that the pressure value is equal to the pressure measured by the
manometer ±25 mmHg and verify that the A/D value is 262+20.

7. Apply a pressure of +300 mmHg to all the pressure sensors. Verify
that the pressure value is equal to the pressure raasured.6y the
manometer ±30 mmHg and verify that the A/D vlde'is 812 +20.

8. Apply a pressure of +350 mmHg to all tlie-pressure se'sors. Verify
that the pressure value is equal to the pressure-measured by the
manometer ±35 mmHg and verify that the A/f value is 862 +20.

9- Apply a pressure of +400 mmHg to all the'pressure sensors. Verify
that the pressure value is equal to the pressure measuredby the
manometer ±40 mmiHg and verifythat the A/D value is 9112 20.

Verify ARPS Repositioning K

10. Press the ACCESS VALVE softkey. The softkey will high lightened
and the access pressure valve will open.

11. Press the DIRECTION softkey until the Motor Direct ion row
displays Decrease, then press the MOTOR softkey to begin
changing the pressure. v

12. When the valve pressure displayed reaches approximately -+350
mmHg, press the MOTOR softkey again to stop the pump. The
Repo'sit ion Press. displayjshuld decrease at the same rate
as the v'alvt pressure display, and should be approximately the
same value. ,

13 Repeat 10 - 12 for all the valves.
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Diagnose Screen - Alarms Tone and Light

Service - Alarms Tone and Lights
idTEF E T ey return unt V eae- igoesr

The screen displays the different lights and alarm sounds that are
present in the Prismaflex control unit.

Verify the functionaflty of the Alarmn tfnee and Lights
1. Press the WARNING TONE sofikey.

A continuous stream of beeps should be heard.

2. Press the Mo4LFUN. TONE softkey
A continuous stream of beeps should be heard.

3. Press the CA UTION TONE softkey.
An intermittent double-beep should be heard.

4. Press the AD VISORY TONE sofikey.
One beep every 5 seconds should be heard.

5. Press the CONTROL TONE softkey.
A light tone indicating touch screen response should be heard.

6. Press the RED LIGHT softkey.
The Red lamp will be lit permanently.

7. Press the YELL OW LIGHT so ft key.
The Yellow lamp will be lit permanently.

R. Press the GREENLIGHTsoflkey.
The Green lamp will be lit permanently.

6:22 Preventive Maintenance thSeLs4 Rvslr otln

1.Pgrres vethe WTa

Ay continuous stea f eesshul e ead

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 253 of 328

Diagnose Screen - Air Detector

Service - Air Detector 01IJanumyflO DIM

NOTE EXIT key retirns unit to Serce - Diagnose screen.

This screen is used for verifying the functionality of the ABD (Air
Bubble Detector).

Verify the functionaliy of the Air Detector
1. The Patient Sensor row displays the value read by the

Patient Sensor. Make sure that the value, without a tube, is 180 +3.

2. Install a fluid-filled tube from a Prismafilex disposable set, in the
Air Bubble Detector housing.

" Make sure that the Pat ient Sensor reading is in the range
of 20-70.

* The Line switch should show Line Detect

3. Press the SETAIR PRESENCE softkey to simulate a macro-size
air bubble.

* The Protective Macro Bubble row should display
YES or briefly display YES, indicating that the system has
detected a macro-size bubble. The Trouble row should
display YES.

* The Line switch should show Line Detect.

4. Press the SETAIR PRESENCE softkey once again.

* The Protect ive Macro Bubble row should display NO.

* The Trouble row should display NO.
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Diagnose Screen - Syringe Pump
011imaruf0 81:001

Service - Syringe Pump
r TC ExiT vT w, 1 01CqrP I' screeC

This screen is used for venfying the different functionalities of the
Syringe Pump.

Data displayed on the screen are:

Force Applied: is the actual force applied to the syringe plunger clamp calculated by the
actual calibration coefficients

ADC value: is the AD value read by the syringe pump

End of Stroke: Normal - no end of stroke Eos
Es Up - end of stroke up (not working for all types of clip holders) Eos
EOs Down - end of stroke down

Overload: this field indicates when a overload condition is reached. The overload
threshold is a value syringe dependent

Syringe state: indicates if the syringe is loaded or not loaded

Syringe indicates the actual condition of the syringe pump and can assume the
Funct ioning: following values:

Not pr esent . if the syringe is not installed in its holder
Loading. - if the syringe pump is loading the syringe
Wa I . Hepar. if the syringe pump is waiting for automatic
heparimsation
Adaptati on - when the heparinisation starts NormaL in working
condition

Protect iv! nunms read by the Protective side. In the new software version the unit
ra- e. is mm/s

Ma nual mode indicates if the mode is disabled or enabled reading the status of the syringe
and Automati pump
mode:

Total in fused Not yet impleniented
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Counte r. this is the number of encoder pulses measuxed daring movement in the

upwards direction, when the syringe pump is in Manual mode

Se t rate: is the rate set by the arrow buttons

Note: Syringe brand and syringe size are the syringe parameters
selected in Custom mode.

Identification of stroke length
Note: To be perfonned after change/installation of Syringe pmnp
and/or software updates.

1. Use the syringe pump hard keys to move the carrier to
its bottom position. Verify that the the screen shows
End of stroke: Eos on.

2. Use the syringe pump hard keys to move the carrier
to its top position. Verify that the screen shows
End of stik : Ec Up and Poice Applied: 0 9.

3. Use the syringe pump hard keys to move the carrier to
its bottom position. Verily that the the screen shows
End of stroke: tas Down.

Weight verification (Carier should be in central position)
1. Remove the syringe from the syringe plunger.

2. Hang the calibration weight A+B+--C+D (7000g) on the plunger
as shown in the picture below.

3. Confirm that Force applied on the screen is between 6800
g and 7200 g.

4. Remove the weight from the syringe plunger.

5. Confirm that Force applied on the screen is between -200
g and +200 g.
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Manual Bolus Verification
1. Enable the Manual mode by pressing the

MANUAL ENABLE softkey.

2. Lower the plunger by pressing the down key.

3. Place the syringe in the holder.

4. Connect the luer connection to a Prisraflex disposable setoiyan
unused effluent bag in order to get some resistance in the pumpflp
movement and adjust the plunger to the 15 ml mark. (

5. Press the up key to load the syringe properly and close the syrige
latch. The message Syringe state: Loaded should
appear.

6. Disable the Manual mode by pressing the
MANUAL DISABLE softkey.

Automatic Microbolus Verification
1. Enable the Manual mode by pressing the

MANUAL ENABLE softkey.

2. Repeat from 6 - 7 to put the Syinge state m
Reload position.

3. Disable the Manual moe ressing the
MANUAL DISABLE-softk b

4. Enable the Automa'tilcmode by pressing-the
AUTOMAT. ENABLE softlkey5

5. Increase the Set rate, using the UP/DOWNARROWsoftkeys.

6. Press the MICRO BOLUS and the ONTINUOUS softkey.

Continuous Dver'Vdrificafion
1. Repeat fror6c /11.

2.! PresstheADJUSTRATEs6ftkey. 'fhe UP/DOWNARROWsofikeys
appears ofthe right side odfthe screen. Set the delivery rate for the
syringe pump to 0,0l8m/s. The rate is selectable in the range
betweexi 0 and 0.5$mm/s.

/r) 3-_Press the CONTINUOUS softkey and start the stopwatch. Verify
<,/ that in 12 nmufs the syringe pump delivers the quantity of

anticoagulant lisied in the table:

4.40
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Syringe Volume (ml) Internal Delivery mi/h
Diameter (ml/12 min)

Ecoject 50 29 8.6 42.8

Fresenius Injectomat 50 29 8.6 42:8

Terumo 50 29 8.6 42.8

Braun (Perfusor) 50 28 6.7 39.9

Braun (Omnifix) 50 27.9 7.9 39.6

Codan Luer Lock 50 277 7.8 -39/'

Kendall Monoject 50 26.6 7.2 36.0

BD Plastipak 50 26.4 7.1 35.5

ICO Gamma Plus 30 23.9 '5.8:-t, 29.1

PIC 30 LU 30 23.4 5 6, 27.9

Terumo 30 23.3 5.5 27.6

Braun (Omnifix) 30 22 4_9 24.6

BD Plastipak 30 21.7 J4.S 24.0

Braun (Omniifix) 20 20.2 4.2 20.8

Kendall Monoject 20 20.1 4.1 20.6

Terumo 20 20 4.1 20.4

BD Plastipak 20 <19 3.7 18.4

Braun (Omnifix) 10 1 '2 13.0

Termo 10 5 8 12.7

BD Plastipak 10 14.3 ___1?2_ 10.4

4. When the syringe puip is operating e, Protect ive ratedis-
play value should chaixge indicating that the monitor micropro-
cessoris receiving the stepper m6tor signal increments. The
Protective rate and the,setb rate should be the same.

5. When the delivery rate accuracfyis verified, press the STOP softkey
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Automatic Bolus Verification
1. Repeat from 6 - 11.

2. Enable the Automatic mode and press the BOLUS sofikey.

3. The syringe pump should deliver a 5 ±0.5 ml bolus in a time -

reported in the table:

Syringe Volume (ml) Internal D elivery
Diameter / (-il112 min)

Ecoject 50 29 15

Fresenius Injectomat 50 29 '15'

Terumo 50 29 15

Braun (Perfusor) 50 28 \\ 16

Braun (Omnifix) 50 27.9 16

Codan Luer Lock 50 27.7 V 17

Kendall Monoject 50 _ 26:6, 18

BD Plastipak 50 26.4' 18

ICO Gamma Plus 30 -23.9 22

PlC 30 LL 30 23.4 ' 23

Terumo 30 23.3 23

Braun (Omnifix) 30§ 22 26

BD Plastipak 30 19 ' 27

Braun (Omnifix) 20 <202 31

Kendall Monoject 20 '20:1 32

Terumo 20 220

BD Plastipak 20, 19 35

Braun (Omnifix) 10 16 50

Tenuno 10 15.8 51

BD Plastipak 10 14.3 62

Pressth PRME softkef toliminate air from the syringe set.

442

6:28 Preventive Maintenance GM50soo Reian 07.2M90
Program version 5=x

MDREC-122961 Version:1.0 Effectiv date 2010-0831

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 259 of 328

Diagnose Screen - Clamp and Pinch Valves

Service - Clamp and Pinch Valves
O:TE EXIT key retjrns unt to Serie -ianose ;creen

This screen is for verifying the functionality of the Clamp and the
Pinch Vales.

Verify the funcdonalty of the Clamp
1. Press the CLOSE CLAMP sofikey to close and open the line clamp.

2. Make sure the clamp is open. Press the CONTROL POWER sof'key.
The clamp should close and the Clamp status display
should also indicate a closed reading. The display related to the
CONTROL POWER softkey should indicate OFF.

3. To open the clamp, press the CONTROL POWER softkey until the
display reads ON,

4. Press the PROTECTPOWER sofikey. The clamp should close
and the Clamp status display should also indicate a closed
reading. The display related to the PROTECT POWER sofikey
should indicate OFF.

5. To open the clamp, press the PROTECT POWER sofikey until the
display related to the softkey reads ON.
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Verify the functionality of the Lower Pinch Valve
6. Lower Pinch valve: Install a tubing segment from a

Prismallex disposable set in the lower pinch valve. Press each
position softkey (LO. PINCH PRE, LO. PINCH NEUTRAL,
and LO. PINCH POST) and verify that the pinch valve changesto-
the correct position.

Verify fte functionality of the Upper Pinch Valve
7. Upper Pinch valve: Install a tubing segment from a

Prismaflex disposable set in the upper pinch valve. Press eac
position softkey (UP PINCH DIAL, UP PLVCHNETRALand
UP PINCH POST) and verify that the pinch valve changes to the
correct position.

0
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Diagnose Screen - BLD (Blood Leak Detector)

Service - Blood Leak Detector
A.DTE: F iT ey returr$ uLIr to Servs - Din owst sr ee

This screen is for verifying the functionality of the BLD.

Note: The Normalize value that appears after the NORMA4L. softkey
is pressed is stored only for use during the current Service mode. The
Blood Leak Detector Normalize value is re-calibrated and stored
during the Prime Self-Test

Verify the functionality of the Blood Leek Detector
1. Remove the effluent tubing segment from the holder and press

the NORMAL. sofikey.

2. Verify that the PWM Normal Value is <15%.

3. Install an empty tube in the BLD holder and press the
NORMAL. softkey (wait approx. 3 minutes).

4. Press the TEST softkey, this will generate a
Malfunction: Prime Self Test. (code 18).

5. Verify that the PWM transmitter is >45%. Press the
NORMAL. sofikey.

6. Fill the effluent tubing segment from a Prismaflex disposable set
with water and install it in the blood leak detector housing.

7. Press the NORMA4L. softkev.

8. Wait for BLD normalization. Verify that the transmitter PWM is
in the range l5%-45% and that the normalization value is 43000
±3000.
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Diagnose Screen - Internal

Service - Internal 0a1 v 7 010

NO')TE EXIT kWO reTurb unitSrvce - Ditnse ,ort

This screen is for verifying the functionality of the Bar code reader
and Loader.

Verify the functionalty of the Loader
Note: Both when the LOAD and UNLOAD softkey is pressed, all the
pumps run clockwise (CW). If the loader is in the inner position press
the UNLOAD softkey to get it back to the outer position.

1. Press the LOAD softkey. The cartridge loader clamp should be in
the "out" position. Pressing the softkey should cause the cartridge
loader to retract, and the pumps should turn in the proper direction.

2. Press the UNLOAD softkey and verify that the pumps turn
clockwise and that the cartridge clamp loader moves in the
appropriate direction.

Verfy the functionality of the Bar Code Reader
3. Load a Prismaliex disposable set. Pressing

the BAR CODE TEST softkey the label read must appear
inthePar code label row.

4. If the bar code reader is not able to read the label the
following text appears Bar code label: Er. Press the
BAR CODE CONFIG sofikey: a different bar code reader
configuration is set. Retry to press the BAR CODE TESTsoftkey

5. Press the UNLOAD softkev and verify that the pumps turn
clockwise and the set is unloading.

6. Remove the set.

Note: The VIDEO TEST softkey is not yet implemented.
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Diagnose Screen - Communication

Service - Communication IjJnusyflO 0:1

ICTE IT k I retu rn ,- tl SerAr r Daoose s eenr

This screen is for verifying the external communication. This section
should only be performed if an external communication is connected.

Note: A PC and software for reading data coming from RS232,
Ethernet, are necessary to perform the following tests.

After each test is verified, release the corresponding softkey.
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TEST RS 232 (When applicable)

Service - Communication
NOTE EIT kev re urns 1t tc SeSe - iaqnose seen

Verify the Test RS 232
1. Press the TESTRS232 softkey. The above screen is displayed.

2. Verify on the PC that the message transmitted from the
Prismaflex control unit is according to the following table;
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RS 232 TEST Field Description

I STX Constant value

2 CRC CRC of the message sent

3 Prismaflex control unit Identifier Numerical value used to identify the
Prismaflex control unit by the clinical
software

4 Clinical SW identifier Not implemented

5 Message counter Not used in a service message; thisis used
to combine question and-itsanswer

6 Command code Not implemented

7 Message information Number of recordin message body

8 Flags Field for BolIcan values

9 Patient ID No patient is selected in Service mode

10 SW revision Prismaflx SW revision

11 Therapy type mIRe iceffiode no therapy is selected so
the value is NOT CHOSEN

12 Therapy status 'Not therapy is sele edtbt user is in Service
mode STATO 'CALIBRATION

13 Time Current time,

14 Message body length Number of ds sent
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TEST Ethernet (When applicable)

Service - Communication OlJianoryfl 01:00

NKT E EI- key T r tr t vr fla cr een

Q

Verify the Test Ethermet
1. Press the TESTETIERNETsoftkey; the screen above is displayed.

2. Connect an Ethernet cable between the Ethernet port on the
Prismaflex control unit and the Ethernet port on PC.

3. Verify on PC the message transmitted from Prismaflex control unit.
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Ethernet Test Field Description

I STX Constant value A
2 CRC CRC of the message sent

3 Prismaflex control unit Identifier Numerical value used to idenify the
Prismallex control unit by the clinicalt
software

4 Clinical SW identifier Not implemented/ p 1

5 Message counter Not used in a service message;.this is
used to combine qiestion and its answer

6 Command code Not implemented N

7 Message information Numberff record in message body

8 Flags Field for 1'ooleai values

9 Patient ID No patient is selected in Service mode

10 SW revision ismaflex SWC41evision

11 Therapy type In Sevice mode no therapy is selected

<:_ -so the vahie is NOT CIJOOSEN

12 Therapy status 'Not therapy is selected, but user is in
Service mode STATO CALIBRATION

13 Time -Current time

14 Message body length Number'of records sent

<NJ
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TEST PCMICA

Service - Communication AM
WETE EXI T ke, rew,1,s l~rio S R 1,1,,Oanoe cre

Verify the TEST PCMICA
I. Make sure that a technical data card is inserted in the card reader

before the Prismaflex control unit boots-up. If the technical data
card is not inserted, switch off the Prismaflex control unit, insert a
technical data card and switch on the Prismaflex control unit again.
Enter the Service - Communication screen.

2. Press the TESTPCMCL4 softkey, the screen above is displayed.

3. Wait for data download.

4. Switch off the Prismaflex control unit and remove the technical
data card from its reader.

5. Read data stored on the technical data card and verify by the PC
software that the format is:
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For events database For scales database For pressures database

Index Index Index A
Time Time Time \ \
Class (cod) RUNTIME ACCESS_ PRESSURE-'

Class POST INFUSION FILTER PRESSURE

Type (cud) PRE_ INFUSION EFFLUENTXPRESSURE

Type DIALYSATE RETURN IPRESSURE,

Sample (cod). EFFLUENT FIFTHPRSSEE

Sample PRE-BLOOD INF /

Verfy the TEST REMOTE CONTROL (When applicable)/
1. Press the REMOTE CONTROL softkey.

2. Verify that the red status light is on.

3. On the remote alarm device, verify that:alarmlight and/or buzzer
is activated.
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Diagnose Screen - PM timer and Date

Service - PM Timer and Date I).man 010

1res sof*-, I Wth dewlrd setin, uIe arrows 11 rndttv
. r , CAVI PM WAAt 1,1 1h, ,,!en date as L ast rto cate

This screen is used for setting the Last PM Date and the time interval
for PM advisory.

Data displayed in the screen are:

Calendar shows the intervaltime for the next occurrence of the Advisory "Preventive
Timer: Maintenance Due" and is setable in the range between I month and 5 years

with steps of I month

Operation This interval is setable in the range between 500 hour and 600 hour
Timer:

Last PM shows the date of the last service intervention
Date:

Verify the PM Timer and Date
1. Press the CALENDAR TIMER softkey to see the current setting

for the Advisory "Preventive Maintenance Due". Use the
UPIDOWNARROWsoftkeys to modify the setting.

2. Press the OPERA TAT TIMER softkey to set the next occurrence
of the Advisory "Preventive Maintenance Due". Use the
UP/DOWNARROWsoftkeys to modify the setting.

3. Press the SAVE PA!DATE softkey to save the current date. The
date is stored as the Last PM Date.

r.
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Diagnose Screen - Clean Screen
This screen disables the softkeys on the screen for 10 seconds in order
to clean the screen.

1. Press the DISABLE KEYS softkcy to display a white screen without
any sofikey.

2. The white screen without any sofikeys will be displayed'for
approximately 10 seconds.
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Diagnose Screen - SW Configuration

Service - SW configuration A

rflTE EXIT rey rurrs jnwto Se ce - 0, agrose sCreen

Verify the SW Configuration
This screen displays, for each of the listed items, the revision level and
the CRC value path, of the application and of the booter.
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Service Calibration Screens
By pressing the CALIBRATE softkey, screens similar to the pictures
below, are displayed. Use the UP/DO WNARROWsoftkeys to enter
the different calibration screens. Follow the instructions given on the
screens to verify the proper calibration.
If the calibration fails, repair or replace the affected component/item.
If any items are out of calibration, calibrate and/or replace as needed to
correct the problem.

The E1iT or the CONFIRM ALL softkey appears on every
Service -Calibrate screen. Each time the EXT or the
CONFIRM ALL softkey are pressed, the Prismaflex control unit returns
to the initial Service -Calibrate screen.

Service - Calibrate
IE EXIT key returns unitic rnaiiservice sreri

Language configuration

Scales

Pressures

Syringe Pump

Patent Sensor

Filter Clotting Limits

Setlock
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Service - Calibrate
.C Ed' erums <nit is maln Service rcre

Screen Brightness

Pitch and Volume

External Communication Interface

TherapylSets configuration

Anticoag. Configuration

Anticoag. Solutions

SW update

ervice - Calibrate
TE EWl key retiuS unit to mrain Smrice creen

Air Detector

IP Address I Subnet mask

Syringe Holder configuration

Supplementary Syringe
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Calibration Screen - Language Configuration

Service - Language configuration
EMS kI M return unit toSerp-c ;wlrate screen authout n< dcetof

The selected language is:

English

i use aowo setect a drfertnta guage

2 Press CONARM.

3. Welt for a confirmation mesnge.

4. Restart the unit

Configum the Language
1. Open the back of the Prismaflex control unit (use the 8 mm Hex)

and insert the Prismaflex software CD in the CD-ROM reader.

2. Use the UP/DOWNARRO Wsoftkeys to select language and press
the CONFIRM softkey to confirm the selection.

3. Wait until a confirmation message is displayed.

4. Restart the Prismaflex control unit.
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Calibration Screen - Scales Calibration
Service - Scales

Note*
1) EXI I, ey returns rnit to 1er,,re - CtMetrrse vcrtpn

(2)? -A1E STABLE" apaears whenever a grale is stable

2-Point Calbration Procedure
1 Select a scale to callbrate.
2. Place the below suggested weight on selected scale,
3, Enter weight of reference weight using upidown arrows.
4 Wal for scale stable message, press CONFIRM,
5 Repeat steps 2-4 once.
6 Gently press down the state bapprox *2 kg wfth your hand and than treas" the scale
again
7 Walt for scale stable message, press CONFIRM.
8. Gaffly Mif the state (Mcpron -2 kg) with your hand sall than release gas state again, C
9, Wat for scale stable message pres, GONFIRM,

Weight enV Og

2 - Point Calibration Procedure
A2 - Point Calibration Procedureisusedtocalibrate
the scales.
The recommended weights are:

* first point 0 g

* second point 5200 g

Tools needed: a reference weight

WARNING
A The used calibration weight must correspond to the weight set in the

Service - Scales screen (default PartA -Part B = 5200 g).
Failure to use the corresponding weight at the second calibration
point can cause serious injury or death to the patient.

WARNING

Calibrate the Scale
1. Select the scale to be calibrated by pressing the softkey.

2. Make sure the scale is closed during the calibration.

3. Wait for the scale to stabilized for the first calibration point. 0 g.
Press COVFIRM when the message Sc I e STABLE appears.

4. Place the recommended weight on the selected scales middle hook.
(If another reference point than 5200 g is chosen, place the weight 5
on the selected scale and enter the weight of reference using the
UP/DO) WV ARROW sofilkeys.)

5. Press CONFIRM when the message Sale STABLE appears.
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Note: If the values read from the scale at the first cali-
bration point are outside the valid intervals, the message
Scale out of tolerance, cannot be calibratedap-
pears on the screen. In this case the scale is damaged, and needs to
be replaced.
If the values read from the scale at the second calibration point are
outside the valid intervals, check that the correct weight is used.
Then make sure that the correct weight value is entered and press-the
RETRY softkey.

Verify the Scale
6. Gently press down the scale (approx. + 2 kg) by hand and.then

release the scale again.

7. Wait for the Scale STABLE message, press CONFIRM softkey.

8. Gently lift up the scale (approx. - 2 kg) by hand an then release
the scale again.

9. Wait for the Scale STABLE message,.press CONFIRMsoftkey.

10. Repeat for all the scales.

When a correct calibration has been performed, the messaA§J
CALIBRATION COMPLETE appears onthe screen.

4
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Calibration Screen - Pressure Sensors Calibration
011Januryw0010

Service - Pressures
Notes:
(11 EXIT fey returns un to Serv e - alerate streen
(2 SErNOR STAPLE appears heneyer a sefsor Is stable

3-Point Calibration Procedure
I Select a pressure sensor to calbrate.

2 Apply below suggested pressure on selected sensor.

3 Enter reference pressure usIng up/down arrows.

4 Walt for sensor stable message, press CONE RR

Pressure applied: 0 mnHg

3 - Point Calibration Procedure
The3 - Point Calibration Procedure is usedto calibrate
all the six pressure transducers; Access, Effluent, Replacement, Return
pressure, Fifth and Reposition.
Recommended pressure values are:

* first point = 0 mmHg

* second point = +400 mmHg

* third point = -400 mmHg

Use the UPIDOWN ARROW softkeys to change the applied pressure
value (-500 to 500 mmHg).
Tools needed: pressure calibration tube, a pressure reference
instrument, 3 - way stop cock with luer connections and a syringe to
apply pressure.

WARNINGA If calibration fails repeatedly, replace the pressure sensor.

- - _- WARNING

Calibrate the Pressure Sensors
1. Select all the pressure sensors by pressing the ALL PODS softkey

2. Wait for the sensor to stabilize for the first recommended
pressure, 0 mmlg. Press CONFIRM when the message
Sensor STAPLE appears.

3. Attach the pressure calibration tube.
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4. Apply the second recommended pressure (+400 mmHg).

5. Wait for Sensor STABLE message. Press CONFIRM.

6. Enter reference value using the UP/DOWNARROW softkeys
(range - 500 to 500 mmHg). Press CONFIRM.

7. Apply the third recommended pressure (-400 mmHg). Press
CONFIRM

8. Wait for Sensor STABLE message. Press CONFIRMV.

9. Enter reference value using the UP/DOWNARROW softkeys
(range - 500 to 500 mmHg). Press CONFIRM

10. CALIBRATION COMPLETE appears on the screen.

11. If the test fails, repeat the above for all the pressure sensors one at
a time.

Note: To calibrate the reposition transducer, he pressure must be
inserted from the access pod. The access reposition valve opens when
the REP TRAN softkey is pressed.

<426
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Calibration Screen - Syringe Pump Calibration

Service - Syringe Pump Onutrylo CI 0O

Ex T lE g u112 t) are l ese,

2-Point Calibrtion Procedure
1, Remove any sydige from the Synge holder, Move te plknger clar to ts central poston
2 Waft forADCvalue to stabilie.
3. Wine ABC ealue stable Prest CONRRM FiRST
4 Place below suggeeted weIght on PLUNGER

Weight "ed tor the ed paint 7000 g

5 Use up/down arrw to er refeence weight seed,
e Wall for AC vae to stalize.

7. Press CONFIRM SECON) to confier the second callbraton -alie.

ADC vatu: 0

2 - Point Calibration Procedure
Tools needed: a reference calibration weight between 7000 and 9999
g. The weight must be put on the syringe plunger clamp and must not
touch the Prismaflex control unit.

WARNING-
The used calibration weight must correspond to the weight set in
the Service - Syringe Pump screen (default PartA +
Part 8 + Part C + Part D = 7000 g).
Failure to use the corresponding weight at the second calibration
point can cause serious injury or death to the patient.

WARNING

Calibrate the Syringe Pump
I. Remove any syringe from the Syringe holder.

2. Move the plunger clamp to the same level as the tubing guide
for the Effluent and PBP line, use the up/down anow hard keys,
located above the syringe pump.

3. Wait for the ADC value to stabilize.

4. With the ADC value stable, press the CONFIRMFIRSTsoftkey.

5. Hang the calibration weight AB+C 1 D (7000 g) on the plunger
according to the picture.
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Al

6. Use the UP/DOWN ARRO W softkeys to enter the reference weight.

7. Wait for the ADC value to stabilize.

8. Press the CONFIRM SECOND softkey to confirm the second
calibration value.

9. CA1TPRATTIN COMPLETE appears on the screen.

10. Note: After change/installation of the Syringe pump and/or
software updates, "Identification of stroke length" must be
performed. See chapter "Diagnose Screen - Syringe Pump"
starting on page 624.

Reset offset
1. Remove any weight from the Syringe plunger.

2. If the Weight App lied is different from zero, press
ZEROING to reset the syringe offset.

The ADC value represents the value read by the syringe pump (AD
Converter) when a weight is applied. The ADC v1a e is displayed
on the screen.

The syringe pump slave uses an AD Converter with 10 bits so the
AD va lue can assume values between 0 and 1023. If the value read
from the pump at the first calibration point is outside the valid interval,
the message Syringe pump cut of tolerance, can not
be calibrated appears on the screen. In this case the pump is
damaged and must be replaced.

If the value read from the pump at the second calibration point is
outside the valid interval, most probably a wrong calibration weight is
used, and both the message;
Ca1ibraticn fai led. Check weight on plunger
and retry appears on the screen, and anew softkeyRETRYbecomes 4
available. Before pressing the RETRY sofIkey, check that the correct
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weight is used and that the correct weight value is entered on the
screen. The calibration coefficients are calculated inside the slave with
the 2 AD values read.

Calibration Screen - Patient Sensor Calibration

Service - Patient Sensor

1 E IT key returns unit to Senvice C ellte 5rreen

(2) CAL IBRATION COMPLETE * appears wheneier a calibrazton is concluded.

2-Point Calibration Procedure
I Remove any blood ine from the Patient Sensor holder and close the door,
2 Use arrows to increase or decrease the Patient Sensor Value lil a value of 180 Is
dlsplayed
3. Press CONFIRM FIRST to enter the fint caration point
4. Insert a Hlud filled blood line In the Patient sensor, close the sensor door.
5 Wait for Padent Sensor Value to spalute.
6 Press CONFIRM SECOND to enterthe second calibration pointo

Patient Sensor Value: 0

2 - Point Calibration Procedure
The value displayed in the
2 - Point Calibrat ion Procedure, is the value calculated
with the default calibration coefficients. This value is in the range
0-255. The Patient Sensor value is displayed on the screen.

Tools needed: Return line tube. fromPrismaflex disposable set, filled
with clear fluid.

Calibrate the Patient Sensor
1. Remove any blood line from the Patient Sensor holder and close

the door.

2. Use the UPvDOWNAkROWsoftkeys to increase or decrease the
Patient. Sensor Value until a value as close to 180 as
possible is displayed.

3. Press the CONFIRM FIRST softkey to enter the first calibration
point. The first calibration point for the transmitter power should
be 180 ±3.

4. Insert a fluid filled blood line in the Patient sensor and close the
sensor door.

Note: Be sure to use the line underneath the Dearation Chamber on
the Prismallex disposable set. It is important that there is no colour d 6 6
stripes on the line.
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5. '"ait for the Patient Sensor Value to stabilize.

6. Press the CONFIRM SECOND softkey to enter the second
calibration point. The second calibration point should be 20-70.

7. CALIBRATION COMPLETE appears on the screen.
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Calibration Screen - Filter Clotting Limits

Service - Filter Clotting Limits Ot/JwuwlU 0l:8

1. F,,,, softe, Af 1t deskred semtiq , oe arrOws zo wodff.
2Prss E K9 1 to sa,, e t ,e configuiation and remun to &h SERVIC E CAUBRAE screen

In this screen it is possible to adjust filter clotting limits, by changing
the value of the TMP Increase (Trans Membrane Pressure). The
TMP determines when the Advisory "Filter Clotting" occurs.
The TMP value is calculated by;
TMP = TMPinitial 4 TMPincrease

Set the Filter Clotting Umits
I. Press the TMP INCREASE softkey.

A. Use the UP/DOWNARROW softkeys to modify the value;
low flow filters: 50-100 mmHg
high flow filters: 50 -80 mmHg
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Calibration Screen - Set Clock and Date

Service - Set Clock OhtJnayl 01:00

I Pret; softkey of tMe desired 4ert'in use a s to modify
2 Pre~s EW to ntr n rmiddte ..d etrn to the 3ERVICE<AtISFATE wrreet,

OW

Set the Clock and Date
1. Press the softkey corresponding to the parameter to be changed.

2. Use the UP/DOWN ARROWsoftkeys to adjust the displayed value.

3. The DISPLAY ORDER softkey changes the way the current date is
displayed: day/month/ year or month/day/year
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Calibration Screen - Screen Brightness Calibration
Offlanuarfl0 01:001Service - Screen Brightness

Ntc -xlnkvretaui yS~et ote cre

1, Use arrows to modify the screen brightness

2, Press EXIT to enter new vAue and return to Mie SERVUCECALIBRATE streen.

Set the Scen Brightness
Use the UP/DO WNARROWsoftkeys to modify the screen brightness.

.7:
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Calibration Screen - Pitch and Volume
Service - Pitch and Volume 0tbanryJ70 01:00

Fr1 P o ,tW of Te dsired ,etMIno Ie ro ,, o d tod,
IPr,,; YT ..s. ins new e ,nirn and ten U ths 3ERV, E-C1AUIATE I t een

4N0
Set the volume and alarm tone to one of the following values: LOW,
MODERATE or G1111H.

Alarm Volume
* LOW = 50 dB

* MODERATE = 75 dB

* HIGH= lOOdB

Alarm Pitch
* LOW =1000 Hz

* MODERATE = 2000 Hz

* HIGH - 3000 Hz

Default values are:
* Alarm Volume = MODERATE

* Alarm Pitch = LOW

Set the Pitch and Volume
1 Press the softkey of the desired setting.

2. Use the UP'DOWV ARROWsoftkeys to modify the setting.
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Calibration Screen - External Communication Interface
Service - External Comm. Interface 'w"/ 01:30

1 Press sontke of the am,.re Icn; s arw t oi
F. Pels E MI e a lh nw ongua Ionadrtr t, it, I ;RVI17 F, ALIIRATF en

Set the parameters related to the external communications.

* ID: this parameter is the setable Prismaflex control unit identity; a
numerical value between 0 to 255 can be entered.

* Master Timer: this is the time between two subsequent
transmissions in a one-way protocol. The time is selectable in the
range between I to 10 seconds.

* RS232 - this parameter is used to enable or disable the RS232
communicator.

Default values
* ID= 10

* Master Timer = 3 seconds

* R2232 = NO (disabled)

Configure the External Communication Interface
1. Press the softkey of the desired setting.

2. Use UP/DOWNARROWsoftkeys to modify the setting.

67 2
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Calibration Screen - Therapy/Sets Configuration

Service - Therapy/Sets configuration DtljanryflU t

Insert a valid paword Ito contnje or arioctrtk o t or the tera es below: press CONTINUjE to proceed wit

e ain disablinf aoocked etervt es as sets
Pre"s FI 11 It t rtlrt In, toe 11,1os, irrst

ThemW. set.
TPE 401 Locked

TPE 25) Locked
HP Locked

CRT tepteX Locked

CRRTMARS Locked
HF20 Locked

oDKis Locked

OntheTherapy/Sets Conf igurat ion screen it is possible to
unlock/lock different therapies. To unlock a therapy a password is
required (different passwords for different therapies). The password
is provided by the Gambro Support, based on the Monitor ID (shown
on the screen above) and on which therapy to be unlocked. All the
therapies on the screen are locked by default.

Configure the Therapy
1. Enter the password for the therapy to be unlocked, press ENTER.

2. The therapy, the UNLOCK softkey and CONTINUE sofikey are
activated.

3. Unlock the therapy. Repeat 1-3 to unlock several therapies.

4. Press CONTINUE to proceed with enabling/disabling therapies. A
new screen appears.

I7>

Gsoate , Reo 0Preventive Maintenance 659

M~i~t Ci). 225 Verlon I fitect s ; 5l

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 290 of 328

Service - Therapy/Sets configuration

Configure the Set
Note: Before enabling a set in the
Service - CRRT Sets conf iguration screen, verify
that the selected disposable set has been registered and can be sold
in your own country.

5. Press the therapy to Enable (only the therapies that are
unlocked are activated in the bottom of the screen), use
UP/DOWNARROWsoftkeys to modify.

6. When a therapy is selected, the therapy SETS softkey is activated.

7. Press the chosen therapy SETS softkey. A new screen appears.

JI74
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Service - CRRT Sets configuration

As;ot fitt'J Krt 3ttt , ' v ro

FeiT to eaee the oe. cotguraOrT aod return 7o .. T..A...E CON7IGURAT1GN

S. Press the softkey of the desired set(s) to Enable/Disable. Use
the UP/DOWNARROWsoftkeys to modify.

9. Press EXIT to save the new configuration and return to the
Service - Therapy/Set Configuration
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Calibration Screen - SW Update
Install a new software
1. Open the rear panel.

2. Insert the CD-ROM with the new software release in the CD-ROM
reader.

Service - SW update OhIJmuwyf i

I Open the rer pa ne and Insent tte CD ROia wt the nem SW revsion m the reader,
2 Use ro te select a dmerent anquage

The selected language is:
English

3 Press CONIP*a.

3. Use the UP/DOWN ARROW softkeys to select language.

4. Press the CONFIRM softkey. A new screen is displayed.
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Service - SW update
(AICEt. r Itur pn , t previous screen. LCWNLQ stars te SW 0ownJoamro

5. Check that the values are correct. If the values are correct, press
the DOWNLD softkey to start the software downloading.

6. Restart the Prismaflex control unit after the confirmation message
appears.

When data related to SW Rev., SW Boot and SW result appears,
press the DOfNLD soflkey to start the SW downloading. The
message SW DOWNLOADING IN PROGRESS ... is displayed. Do
not press the DOWNLD softkey until the CRC numbers appear in the
SW Boo column.
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Calibration Screen - Air Detector
Service - Air Detector Glmr/00:0

Tools needed: Prismaliex disposable set return line tube filled with
fluid.

Calibrate the Air Detector
1. Insert a fluid filled blood line in the ABD sensor, close the door.

2. Press the START CALIB. softkey.

3. Ifthe UAPD tolerance value is Out of tolerance,the
Air Bubble Detector (UABD) must be replaced.
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Calibration Screen - IP Address/Subnet Mask

Service - IP Address / Subnet mask oIJnuaUU 01M 1

I- mno elf sLrc P addre, C, yIbefi rnas. ten use 'he "yboa d tj ener flew value

CURRENT SETTINGS:

IP Address

Subnet Mask

WMning changn bot IF addrmss a s~*net mask will be active aOiw mad*,

Note: Changes about IP address and/or Subnet Mask will be
active after the Prismaflex control unit restarts.

Set the IP Address/Subnet Mask
1. Press the softkey of the desired setting.

2. Use the touch screen to enter new value.
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Calibration Screen - Syringe Holder Configuration

Service-Syringe Holder configuration

I Press softey of the desirej settrIn, JSe arows to modifv
Pess EXIT to sa, ve he ow offiguUon and ruin to the SERVICE ALI8FAIE scret.,

The configuration must be performed by an authorized service
technician.

Configure the Syringe Holder
1. Press the softkey of the desired setting.

2. Use UP/DOWN ARROWsoftkeys to modify.
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Calibration Screen - Supplementary Syringe

Service - Supplementary Syringe 0I/Jausty7l 01:901

s $ sof4.e a, 00 tailow Qtucin t d r t a 0uperetr spn es NFIRM A-, to

0-0

Configure the Supplementary Syringe
1. Press the softkey of the desired setting and follow the instructions.

Graduated Length
Measure and enter the length between graduation marks that correspond
to the Syringe Si ze (e.g. the distance between 0 ml and 50 ml if
the size of the syringe is 50 ml). Use UP/DOWN ARROWsoftkeys
to set the value.

End Position
Open the plunger clamp latch and press the M'OVE DOWVsoftkey.
Place the syringe in the holder, insert its wings into the holder's slot. 3
Press the MOVE UP softkey.
Verify that the End Pos muion is displayed as OK.
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2. Press the CONFIRMALL softkey to confirm the settings and return
totheservice - Calibrate screen.
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Functional Test
Before releasing the Prismaflex control unit for use, perform the
functional checkout procedure. The test is performed using saline
solution as a substitute for priming, pre-blood, replacement and
dialysate solutions, and a container, or bag of water as a substitute fo
the patient. Successful completion of the functional checkout indicates
that the Prismaflex control unit is operating properly.

WARNING
A patient must not be connected to the Prismaflex System during
the functional checkout. Be sure that the checkout is conductdKj
using a container of water to substitute for the patient.
If a Malfunction alarm occurs during the functionalBheckout, the
Prismaflex control unit has failed the checkout. D \ e-
Prismaflex System until the problem has been correted and the
Prismaflex System has passed the checkout.

WARNING

Supplies needed:

Prismaflex CRRT set

*4 fluid bags (saline solution) 1000. l each

1 fluid container 1000 ml, filled with 500 ml tap water

1. Turn on the Prismaflexcontrol unit. The Prismaflex control unit
performs an initializationkist during the Sta',uprocedure.
Verify that the red, yellowand green lightsare~lit and that the
Prismaflex control unit beps

2. Enter the Set -pcreen and press the4ONTINUE softkey. If the
Query screen is disp%'aed instead of-the Set -up screen, select
the NEWPRIME softkey and con6iit in the following screen.

3. Choose NEWsPATIENT when thchoose Patient screen
appears, confirm'New Patient choice by pressing CONTINUE on
th6 Enter Patient I-nfo screen. Select the

42PV/HD 7 THERAPY softkey when the Choose Therapy screen

4. Follow the mstructions on the screen to load and prime the
Prismaflex disposable set. Use saline solution as a substitute to

-priming and~dialysate solutions. The Prismaflex control unit
performs multiple self-tests during the priming cycle.

5. When the prime and the prime test are completed, press
CONTINUE. The Enter Treatment Settings screen
appears. Set the Loss/Gain Limit to 140 ml/3h. Press
CONFIRM ALL.

6. The Enter Flow Settings screen appears. Set the following
flow rates and press the CONFIRMALL softkey. 4 83
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Blood: PBP: Dialysate: Replacement: Fluid Removal Rate:

180 ml/min 1100 ml/h 1200 mlh 1300 ml/h 200 ml/h

Anticoagulant: Continuous Delivery at 0 ml/h

7. When the Review Prescription screen appears, verify the
above flow rates, then press CONTINUE.

8. When the Connect Patient screen appears, place the access
and return lines preferably connected through an 8F catheter into
the container of water. Press CONTINUE.

9. Theverify Patient Connection screen appears. Pess
the START softkey, to enter Run mode.

Note: Because the installation test is performed withI
water, the Advisory: Cannot Detect Return and
Advisory: Cannot Detect Access alarms could occur
after the Prismaflex control unit has entered&Runmode. If this alarms
occurs, press OVERRIDE and continue with the testNThe alarms will
not affect the outcome of the installation test:----

10. Note the hour and minute on the Statusscreen that the
Prismaflex control unit enters thRun mode (this inform aon is
also on the Events Screen).

11. Let the Prismaflex control unitrun for 15 minutes. uring this
time, press the HISTORY ftkeyfrom the Stat &' screen. The
main History scre-di-appears, displaying theyjAw Period.

12. After 15 minutes, access-thesnain Histcr yscreen again.
When it appearspress CHANGE PERIOD to see the
History Time 'Period view. Usin'gthe arrow softkeys,
set the History Start Time t 'the hour and minute
the Prismaflex controlunit enteredzliun mode. Set the
History End Time to 15 minutes after the History Start Time.
Check that-the Patient Fluid Rehmted reads 50 ml ±5 ml.

Note:tIf an alarm has occurred that stopped a slave punp, the
Actualt Fluid Removed?will not read 50 ml- Remedy the
problem that caused the alarm and perform the functional checkout
agam. /

13. Place a clamp ontheiccess line (red) below the cartridge.
The Warnin4 ::KrAccess Pressure Extremely
N 7gat ivedlaim should occur. Verify that the red light is
permanently lit and the audible alarm sounds at a fast rate.

14. Unclamp the access line and press the CONTINUE softkey on
the Warning screen. Verify that the alarm is cleared (Warning
screen leaves display, green light is lit)-

48
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15. Check the Battery Backup function.
Note: Performed only if the Prismaflex control unit has Battery
Backup installed. See third Technical page, Power section.
Otherwise continue with step 18.
Disconnect the power cord from the wall socket. The
Advisory: Main Power Lost alarm should occur. Verii
that the yellow light is permanently lit and the audible alarm
sounds with a slow beeping tone.

16. Press the OVERRIDE softkey. The Advisory screen leaves thie7
display, but remains in Examine Alarms. Yellow lightis it?{he
Prismaflex control unit returns to the Status screen and th battery
icon, in the top right corner of the display, is lit.

17. Connect the power cord to the wall socket. Verify liathe.battery
icon disappears and that the Prismaflex control unit continues
in run mode. Verify that the alarm is cleared from'the Examine
Alarms (the softkey disappears) and greih light lit. V

18. Press the STOP softkey, then press theENDTREAThIEAT softkey
and follow the instructions to unloadth'&set.
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Periodic Safety Inspection
A safety inspection of the Prismaflex control unit is required every 12
months, or as stipulated by local regulations. Only authorized service
technicians are approved to perforni the safety inspection procedurcs. s
The inspection consists of the tests listed in the table:

Safety Inspections K->

Parameter Performance Conditions )
Enclosure Leakage Normal Condition Normal Condition
Current Test 40 pA maximum 100 - 120 Vac
per IEC 60601-1 para. (typically <20 MA) 210 - 240 Vac

19A (plus UL 2601-1 60 pA maximum Single Fault Condition
deviation) (typically <40 pA) 100 - 12 1

Single Fault Condition 2101.240 Vac
200 pA maximum
(typically <100 pA)

300 pA maximum '

(typically < 200 pA)--- -

Earth Leakage Current Normal Condition Normal Condition
Test 150 pA maximum 100 - 120 Vac
per IEC 60601-1 para (typically 90 A) 210 - 240 Va
19.4 300 MA maximum Single FailureCondition

(typically 180 pA) 100 - 120 Va'c
Single Filure Condition 210 - 240 Vic

500 pIA maximum
'(typica U+2O0 RA) 0
'Q00 pAmaxi mum

(typically§500 pA)

Discharger Ring Guide BF requirements: 0.9 M"" Measure the resistance
Test R < 1.3 MO between the conductive
(using a digital multi ' part of the guide and the

meter, ohm function) earth ground in mains
plug.

Discharger Ring Guide CF requirements 3.09 Switch on the monitor,
Testil M R R iMO and wait for start up
(using a digital multi screen. Measure the
nieter, ohm function) resistance between the

conductive part of the
guide and the potential

V equalization connector.

Ground Integrity Te /'.1 9 maximum Between protective
.per.IEC 60601-1, para. conductor in appliance

18. f inlet and any accessible
conductive part.

Ground Integrity Test 0.2 Ci maximum Between earth ground
per IEC 60601-1, para. in mains plug and any
Is. f accessible conductive

part.
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Final Check
1. Test the PC-104 battery:

* Switch on the Prismaflex control unit and set time and date. See
Calibration Screen - Set Clock and Date on page 6:55.

* Turn the Prismaflex control unit off. Keep the Prismaflex control
unit turned off for 15 minutes. // N

* Start the Prismalex control unit and verify that the time arfd
date are correct. Update the log book with the PM N

2. Verify update of PM intervention in the /
Service Diagnose screen on the Prismaflextontrolunit.

3. Fill in the PM sticker and apply to the Prismaflex control unit.

4. Document the service in the Log Book of'tlie Prismaflex control
unit and in the service report system.

Verify that the Preventive Maintenance chfecklist is filled in.
File a copy of the checklist with the appropriatc'hospital and
manufacturer/distributor personnel
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This page is intentionalyleft blank
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Chapter 7

Schematics
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The following pages shows wiring diagrams over the Prismaflex control
unit 5.xx and 4.xx, with all internal connections between the different
subunits.

Q-~1
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Chapter 8

Specifications L

Environmental Requirements ............................ -. 8:2
Physical Characteristics of Prismaflex control unit .. . 8:3
Medical Device Classification ................... 37
Scales Characteristics ........................ . 8:3
AC Power .......... 8:3
Electrical Safety ................................... 8:4

AC Leakage Current .......... ....... . . 8:4
Defibrillation-proof Applied Part .. . . . 8:4
Radio Frequency Interference .............. . 8:4
Electromagnetic Compatibility ......... . .... 8:4
Potential Equalization ........... .... ...... 8:4

Conformity to International Rules ........ . .... 8:4
Syringe Settings ... /.......... .. . ..... 8:6

Standard - Syringe anticoagulation mx thod .. 8:6
Flow Rates and Accuracy..... 8:7
TPE Settings . . 8:9
Audible Alarm ............... 8:10
Access Line Pressure Sensor ......... . 8:10
Return Line Pressure Sensor .. . . .8:11
Filter Pressure Sensor . .. 8:12
Effluent Line Pressure SEnsor . . . . 8:13
Air Bubble Detector .. .. . . .......... 8:13
Blood Leak Detector ... . .. . . ............ 8:14
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Environmental Requirements

Ambient Operating 16 OC to 38 OC
Temperature: (60 'F to 100 'F)

Ambient Operating 15% to 65% (Non-condensing)
Humidity (for control
units with serial number up
to PA5409):

Ambient Operating Lower ambient operating humiditfl7
Humidity (for control limit: %-'2
units with serial number 15% (Non-condensing) in the temperature
from PA5410 and on): interval 16 oC to 38 OC.

Upper ambient opeiting-humidity
limit:\/
85% (Non-condensing) in the temperature
interval 16 "C to 28 "C. In'tie temperature
interval 28 'Ca&'38 'C the \upper limit
is reduced by 20%'ersdegree and at
maximum Tihbient temperature (38 'C)
the maximum operating relative humidity
is consequently 65% (Non-condensing).

Ambient Operating Air 70 to'-106,kPa
Pressure: (525 to 795 mmHg)

Transport and Storage e-18 "C to +54 'C
Temperaturel: (0F'to< 30 'F)

Prior touse, let unit restat ambient
operating temperaturfor I hour.

Transport and Storage N10% to 95% (Non-condensing)
Humidityl: N'

Transport and StorageAir 50 to 106 kPa
Pressure: (375 to 79$mmHg)

Noise level < 65 dB(A) over a 24 h period,
measi]r&at a distance of 0.5 m from
the Prismaflex control unit, during
normai operation and without any alarm7 ondition.

Vibrations during operationaceleration Spectral Density (ASD),
isotropic, 2-200 Hz
ASD: 5x10-8 g 2/Hz

Fluid Spillage: IPX 1 (Protection against vertically falling
water drops)
As specified in IEC 60529

Cleanability: Not damaged by mild detergent; liquid
soap; ethyl alcohol (90%); isopropyl
alcohol (70%); sodium hypochlorite
(0.1%). Pump rotors are removable.

492
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Physical Characteristics of Prismaflex control unit

Weight: Approximately 60 kg (132 lb)
Without fluid bags and Prisnaflex dis-
posable set

Height: Approximately 162 cm (64 in)

Width: Approximately 49 cm (19 in)

Base: Approximately 60 cm x 63 cm (24 in'x
25 in)

Medical Device Classification

Classification, EU Class II b per COUNCIL DIRECTIVE
93/ 42/EEC

Classification, USA Class I per FYA,21 CFR 860
Classification, Canada Class III per SOR/98-282
Classification, Australia Class II b-per-Therapeutic Goods Act

1989, Bili 2062f

Scales Characteristics C!

Scale Weight Range
niNt (brtry

Weight range for each scale include the scale components (bar tray,
carrying bars).

Dialysate: 0 to'1 1 Kg
Replacement: 0 to 11 Kg
PBP: 0 to 11 Kg (PBP = pre-blood pump)
Effluent: 0 to 11 K "

MaximumBag Confi uration Allowed on Scales

Three'scales (Dialysate, Replacement, PBP), each holding a 5000 ml
solution bag; plus one scale (Effluent) holding a 9000 ml effluent bag.

AC Power

,/QtLine Voltage: 100 - 240 Vac

/Fre uency: 50/60 Hz

Power: 500 - 600 W

Average Energy <150 W (CVVHDF treatment)
/7 Consumption:

493
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Electical Safety

CAUTION
Devices connected to the RS232 serial communication port or the
Ethernet port must comply with IEC 60950. Connected cables
must have a Kitagawa RFC-10 ferrite or equivalent to fulfill EMC
requirements.

CAUTION

Note! To be sure of the machine's classification see type label ound
at the back of the machine

Classification: Mobile, Class I, applied part is Type CF,
defibrillation proof per IEC'60601 -1

Mobile, Class I, appliedpart is Type BF,
defibrillation proof per IEC'60601-1

Mobile, Class happlied part is Type B,
per IEC 60601-1 vhenusing PrismaFlex
in combination-with-l ARS.

AC Leakage Current

Protective ground open
300 pA maximum rms /100/115 Vac&50/60 Hz
500 pA maximum rms \220/240 Vac, 50/60 Hz

Defibrillation-proof Applibd Part
Applied part is Type CF dbfiillationproof per IEC'60601-1

Applied part is Type-BF, defbrllationproof qIEC 60601-1

Defibrillator equipm~e~nneets requiremeitsof JEC 60601-2-4

Radio Frequency Interference
Meets European Standard EN 550 frliinit B
Meets JEC 6060t1 t2'

Electromagnetlc Compatibilii
Meets IEC 60601-1-2

Potentiai Equalizationlt 0
Meets LEC 60601-1

The-Prismaflex coiiiffl unit has a connection for a Potential
Equalization Conductor.

Conformity to Intemational Rules

IEC 60601-1 :1988 Medical Electrical Equipment-Part I
General Requirements for Safety Plus
am 1 :1991, am2: 1995. European Norm 49
EN60601-1: 1990 Plus Al: 1992 Plus
A2:1995
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IEC 60601-1-1: 2000 Medical Electrical Equipment -Part 1
;General Requirements for safety, 1.
Collateral Standard: Safety Requirements
for Electrical Systems. European Norm N
EN60601-1-l: 2001 r-

IEC 60601-1-2 Ed.2: 2001 Medical electrical equipment - Part
1-2: General requirements for safety -
Collateral standard: Electromagneti
compatibility - Requirements-and tests.
European Norm EN 60601-1-2:2001

IEC 60601-1-4:1996 Medical electrical equipment - Part
1-4: General requirements for safety
- Collateral Standard:Programmable
electrical medical systemsincluding
Al:1999. European No' EN60601-1-4:
1996 including A1/1999 \

IEC 60601-2-16: 1998 Medical ElectricalEquipment - Part 2-16:
Particular requirements-for the safety of
haemodialysis; haemodialtration and
haemofiltration kquipment. European
Standard: EN 60601-2-16: 1998

IEC 60601-2-24:1998 Medical Electrical Equipmen:- Part 2-24:
Particular requirements forte safety of

Kinfusion pumps and conttrollers. European
Standard:, EN 60601--24:1998

CAN/CSA No.60l1-M90
incl. S1-94 (R1999)
CAN/CSA No. 601. lB-90 Medical ElectricaFEquipment, Part 1:
(R2002) General RequiKn ents for safety

UL 60601-1 Medical ele'ral equipment - Part 1:
General rqe iements for safety

110"
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Syringe Settings

Standard - Syringe anticoagulation method

Syringe Continuous Delivery Rate

Range User settable;
0, or 1.0 to 5.0 mi/h (10 ml syrinmge)
0, or 0.5 to 5.0 ml/h (20 ml syringe),-
0, or 0.5 to 10.0 ml/h (30 ml s'yringe)
0, or 2.0 to 20.0 ml/h (50 ml syrimge),

Increment 0.1 ml/h
Accuracy ±5 % > 1 ml/h (10 mri ge

±15 % < 2 m/h, ±5 %%2,il/h-(20 ml
syringe)
±10% <2 ml/h, ±5 %> 2ml/h (30 ml
syringe) (N V
±10 % < 3 mi/h, ±5% 3 ml/h (50 ml
syringe) v a m
Pressure betveen and +600 mmHg.
Use of approved-syringes

Syringe Bolus Delivery Volume

Range Us'er settable;
0 or 0:5,to 5.0 ml

<Wi(10,ml'an'd 20 ml syrihge)
' 0,-oi 1.0 to 5.0 mL(30'ml syringe)
>0'or 2.0 to 9.9 nil (5 ml syringe)

Increment 0.1-MIl
Accuracy +10 % < 1I ml>E5%1I (10 ml

syringe) k't>
±15 % <2ml, ±5 % > 2 ml (20 ml
syringe
±10 '%Zc2 ml, 5 % 22 ml (30 ml
syringe))

10Y/% <3 ml, ±5 % 3 ml (50 ml
syringe)

Syringe Bolus Delivery Interval

-Range User settablc; Once every 1 to 24 hours
Note: Immediate option also available in
Run mode and Recirculation mode.

Increment 1 hour

Syringe Bolus Delivery 1 ml/<20 sec
Rate Use of approved syringes
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Flow Rates and Accuracy
Blood Flow Rate2

Range 10 to 450 mI/min
Increment 10 ml/min
Accuracy ±10% of user-set rate

The accuracy of blood flow is maintained
if:
- the inlet pressure is higher (less 77
negative) than -250 mmHg; ',

- the outlet pressure is lower than+350
mmHg.

Return Blood Flow Rate 10 to 100 ml/min
When STAR TRETURNsoftkey-1ressed

Recirculation Flow Rate 10 to 150 ml/min

Replacement Solution/Fluid Flow Rate2

CVVH; CVVHDF
Range 0 to 8000 milh
Increment 50 ml/h
CVVH
Predilution percentage 0 to 100%y,
Increment 5%
CVVHDF N
Predilution percentage 0 pot dilution) or l00%(predilution)
TPE
Range > to'50oo ml/h
Increment uml/h
Accuracy ±30 ml/h

Dialysate Flow Rate2

CVVHD; CVVHDF
Range 0 to 8000-ml/h
Increment 50 ninh
Accuracy ± 3.O/h

PBP Solution-Rate 2

CVVH; C HD; CVVHDFh,
Range / 0 to 4000 ml/h

/ CUF:, TPE;
Range 0 to 1000 mnl/h

Note: Total PBP Volume is 2000
ml/treatment for TPE.

Increment 30 ml/h < Qpbp < 100 ml/h: 2 ml/h
100 mI/h < Qpbp < 200 mI/h: 5 ml/h
200 ml/h < Qpbp < 1500 ml/h: 10 ml/h
Qpbp > 1500 ml/h: 50 ml/h

2 User settable; Flow rate range depends on the Prismaflex therapy/set combination 49 7
selected by the operator

G5035004 RevsionO7.2009 Specifications 8:7Program version 5-fx

MOREC-122961 Version: 1.0 Effective dale:201 0-08-31

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 1, Page 314 of 328

Qpbp = PBP Solution Flow Rate
Accuracy -30 ml/h

6N
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Patient Fluid Removal Performance / Patient Plasma Loss
Performance 2

Range 0 to 2000 ml/h maximum in CRRT
0 to 1000 ml/h for TPE K
No occurrence of incorrect weight change
alarms.

Increment 10 ml/h
Accuracy 130 ml/h

+70 ml/3 hr
1300 ml/24 hr
Scales calibrated at ambient temperature
at which they will be used. Ambient 1

temperature change leis than.±3 'C (5.4
OF) during treatment.

Effluent Flow Rate2

Range 0 to 10,000 mi/
Depending-on the therapy selected.

TPE Settings

Patient Hematocrit

Range 10to60%
Increment i(1 o
Default Kc30%
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Total Replacement Volume

Range 0 to 10,000 ml \
Increment 100 ml
Default 3000 ml -

Replacement Container Volume

Range 0 to 5000 ml
Increment 10 ml

Audible Alarm

Audible Alarm Volume (decibel level)

Low Meets IEC 60601-2-16
Moderate
High

Can be muted for 2 minutes, after which audible resumes if alarm
condition has not been remedied.

Fast beep Warning-and Malfunction alarms
Moderate beep 'Caution al'irm
Slow beep Advisory alarms

Non-mutableo

Continuous for at least 2 Power loss
minutes

Access Line Pressure Sensor "

Operating Raige / -250t +300 mmHg
Accuracy / +100f reading or±8 mmHg, whichever

/ is greater

"Access Extrernely 4  Warning alarm occurs
NL'gat ii" kWaing Limit-, ressure in access pod equals warning

NJ ~ 7., limit.

a User settable;

7- -10 to -250 mmHg
N.y Defaiult: -250 mmHg

'K' Increment: 5 mmHg

"Access Extremely Warning alarm occurs
Positive" Warning Limit Pressure in access pod equals warning

limit.

User settable;
+10 to +300 mmHg

Default: +300 mmHg 50 0
Increment: 5 mmHg
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"Access Too Negative" Advisory alarm occurs
Advisory Limit Pressure in access pod is 50 mmHg (or 70

mmHg if blood flow>200 ml/min) more
negative than the established operating
point.

"Access Pressure Rising" Advisory alarm occurs
Advisory Limit Pressure in access pod is 50 mmHg (or 70

mmHg if blood flow>200 ml/min)-more
positive than the established 4oeratmgZp
point.

"Access Disconnection" Warning alarm occurs
Warning Limit Pressure in the accessF'podis more

positive than -10 mniHgand-th
established operating poiht t is more
negative than -10 mmHg(negative
working range). Pressure in the access
pod is more negative-than 10 mmHg and
the establishedoperating point is more
positive thian.10 mmHg (positive working
range). '

Return Line Pressure Sensor

Operating Range 5 +350 mmHg
Accuracy 110%ofreading or±8,inHg, whichever

fislgeater "

"Return Extremely Warning alarm occurs
Positive" Warning Limit User settables

+15 to +350'imm-lg
Default:/ (30 nmHg
Incremeit h5 mmHg
Pressuriih return deacration chamber
equailsx(arning limit.

"Return Too Positive" "Advisory alarm occurs
A~disory'Limit, Prssure in the return deaeration chamber

is 50 mmHg (or 70 mmHg if blood
flow>200 ml/min) more positive than the
established operating point.

"Retuni Pressure Warning alarm occurs
Dropping" Warning Limit Pressure in the return deaeration chamber

is 50 mmHg (or 70 mmHg if blood
flow>200 ml/min) more negative than the
established operating point.

"Return Disconnection" Warning alarm occurs
Warning Limit Pressure in the return deaeration chamber

is lower than +10 mmHg and the
established operating point is higher than 501
+10 mmHg.
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Filter Pressure Sensor

Operating Range -50 to +450 mmHg
Accuracy +10% of reading ori8 mmHg, whichever

is greater

"Set Disconnection" Warning alarm occurs
Warning Limit Pressure in filter pod (immediately before

the filter) is lower than +10 mnug )

"Filter Extremely Positive" Warning alarm occurs
Warning Limit Pressure in filter pod (immediatelydliefore

the filter) is 450 mmHg.

"Filter Is Clotting" Advisory alarm occurs1
Advisory Limits One or both limits are rea chd. (CRRT)
a) Filter pressure drop a) User settable;

+10 to +100 mmHg greaterthan initial
filter pressure dropjDefault: +100 mmHg
Increment:-10 mmHgj

b) TMP increase b) Service setable;
+50 to +100 mmg greater than initial
TMPlDefault: +1'00 mmlg Increment:
s mm4g,

"Plasmafilter is Clotting" (Advisory alarm occurs
Advisory Limit User settable; Filter pfhssure drop is

+1064 60 mmiHg-greafer than initial
pressure drop-Defiult: +60 mmHg

Inrement: 10 nig
Limit is reached'(-TPE)

"Filter Clotted" Waning Warning alarm occurs
Limit 'Ni Filter presu'rdrop is > limit value fixed

for the filtZ in use, or both the "Filter
is Clottihg" Advisory and the "TMP
ExcesslVe" Caution limits are reached.
(CRRT)

"Plasmafilter Clotted" ,Nyarning alarm occurs
Warning'LimitP &4 jilter pressure drop is limit value fixed

for the plasmafilter in use, or both the
"Plasmafilter is Clotting" Advisory and
the "TMPa Excessive" Caution limits are
reached. (TPE)

"TMP Too High" Advisory Advisory alarm occurs User settable;
limit +70 to +350 mmHg Default: +350

mmHg Increment: 10 mmHg
TMP equals user-set limit. (CRRT)

N "TMPa Too High" Advisory alarm occurs
Advisory Limit User settable; 0 to +100 mmHg Default:

+100 mmHg Increment: 10 mmHg
TMPa equals user-set limit. (TPE) 502
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"TMP Excessive" Caution Caution alarm occurs
Limit TMP > limit value fixed for the filter in

use (CRRT)

"TMPa Excessive" Caution Caution alarm occurs
Limit TMPa greater than a value automatic1ay

calculated by the machine depending on
the blood flow rate and the plasmafilter in
use. (TPE)

Effluent Line Pressure Sensor

Operating Range -350 to +400 mnHg RT)
-350 to +350 mmHg (TPE)

Accuracy +10% of reading or 8 mmlg, whichever
is greater.

V

Air Bubble Detector

Macro air/foam detection Warning alarm occurs
The transducer receives onegvoltage
decrease offominal signallel,

$'hich corresponds to det&ctiig a single
bubble/foam of approximately 20 l.
Foam sensitivity w stesd using bovine
blo odAir was injecteinto the pre-filter

<bid-line at a rat of)i ml/ min creating
foam in the post-filter blood circuit.
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Blood Leak Detector
Minimum blood leak Warning alarm occurs within 7 seconds
detection of detection.

Leak >0.35 ml/min at 0.25 Het, for
effluent flow rate below 5500 ml/h Lealk
>0.50 m/min at 0.32 Hct, at highest
effluent flow rate.
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Chapter 9

Equations
Blood pump flow rate . . 9:2
Filter pressure drop .... 9:2

Effluent............................................ Z Th2 7Effluent flow rate . .. / :2
Transmembrane pressure ......... ........... . 9:3
Total predilution .9:3
Filtration fraction .. ................. 9:3

Plasma flow rate . . ..... ............ ..... 9:3

Patient fluid removal rate ........... \...... . . I . 9:4
Patient fluid removed . 9:4
Equations for CRRT Dose ...................
Access transmembrane pressure .... 9:5
Software Calculations of Target Patient Plasma Loss 9:5
Formulas used in TPE ............ . . ... ... 9:6
Patient plasma loss .................. 9:6
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Blood pump flow rate
The PBP solution is added to the access line immediately after the
patient's blood enters from the access site, and before the access
line reaches the blood pump. Because of this, the amount of blood
actually pumped with each revolution of the blood pump is reduced-
To maintain the set blood flow, the Prismaflex software increases the
blood pump flow:

Qap = Qb + Qpbp -7
Where QBp is Blood pump flow (ml/min), Qb is Set blood flow'>
(ml/min) and Qpbp is Set PBP flow (m/rmin).

Filter pressure drop
Filter pressure drop is a calculated value used to determme pressure
conditions in the blood compartment of the filter. Filter pressure drop
is calculated by Prismaflex software as follows:'

APfil = Pfil - Pret

Where APfMl is Filter pressure drop.(rnmHg), Pfil is Filter podPressure
(mmHg) and Pret is Return sensor pressure (mmHg)-

Filter pressure and Effluent pressure readings are automatically
corrected by software for hydi'otaiic pressure biasetjo compute and
display TMP data (-18 mmHg corection).

Effluent flow rite
The formula which goversdthe effluent pLm rate for CRRT:

Qeff = Qpfr + Qpbp + Qrep + Qdial syr

Where Qeff is Effluent rate (ml)VQjfr is Patient fluid removal rate
(ml/h),,Qpbp is PBP flow rate (mi), Qrep is Replacement solution
rate(ml/h), Qdial is Dialysate soliiion rate (ml/h) and Qsyr is Syringe
flow'rate'(ml/h).

The Prismaflex software artomatically calculates the effluent flow
rate needed'to achievethe patient plasma loss rate. Any replacement
solution infused by the Prismaflex control unit is automatically
accounted for, as shown below:

KQeff = Qppl + Qrep

Where Qeff is Effluent rate (ml/h), Qppl is Patient plasma loss rate
(ml/h) and Qrep is Replacement fluid rate (ml/h).
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Transmembrane pressure
Transmembrane pressure is the pressure exerted on the filter membrane
during operation of the Prismaflex system. It reflects the pressure
difference between the blood and fluid compartments of the filter

The TMP is calculated by Prismaflex software as follows:

TMP = [(PfiI + Pret) / 2] - Peff

Where TMP is Transmembrane pressure (mmHg), Pfil isFilter
pressure (mmHg), Pret is Return pressure (mmHg) and Peff isEffluent
pressure (mmHg).

Filter pressure and Effluent pressure readings are auimatically
corrected by software for hydrostatic pressure biases to compute and
display TMP data (-18 mmHg correction).

Total predilution
The Prismaflex software calculates the total predilution value, which
is the ratio of prefilter blood dilution to the totafblood dilution. Total
predilution is calculated according' t-the formuli below:

PRE%t1 = (Qpbp + Qreppre) /,(Qpbp + Qrep)

Where PRE%tot is Total pre'dilition,(%), Qphp is PBP flow rate
(ml/h), Qreppre is Pre-filter replacement flow rate (fiih2, Qrep is
Replacement flow rate (ml/ht)

Filtration fraction.
The Prismaflex software Salculates the.filtiation fraction value, which
reflects thelevel of blood hemoconceaitrion present at filter outlet.
Filtration & ction (FF%) is calculatetaccording to the formula below:

FF% 100 x (Qrepp0 + Qpfr) /(Qplasma + Qpbp + Qreppr,)

Where FF% is Filtration fraction (%), Qrepp.t is Post-filter
replaceent flow rate (ml/ ),VQpfr is Patient fluid removal rate (ml/h),
Qplhsma is Plasma flov nate (ml/h), Qpbp is PBP flow rate (ml/h) and
Qreppre isPre-filter replacement flow rate (ml/h).

Plasma flow rate
Plasma flow rate is computed as a function of blood flow rate and
patient's hematocrit:

/ Qplasma = [1 - (Hct / 100)] x Qb

Where Qplasma is Plasma flow rate (ml/h), Het is Hematocrit (%), 5 9
Qb is Blood flow rate (ml/h). 0 7
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Patient fluid removal rate
The Prismaflex software does not measure or account for
non-Prismaflex sources of patient fluid intake (such as
hyperalimentation, blood, or drug infusion) or fluid output (such as
urine and wound drainage). The operator must account for these other
sources when calculating the patient fluid removal rate, as well as when
calculating the patient's input/ output totals.

The following formula may be useful:

Qpfr = QPpfl + Qexti. - Qextout

Where Qpfr is Patient fluid removal rate (mt/h) to be set on Prisnaflex
Control Unit, QPpfl is Prescribed patient fluid loss (ml/h), Qextin is
Non-Prismaflex fluid inputs (mn/h) and Qextut is NoA-Prismaflex fluid
outputs (ml/h).

Patient fluid removed
The four precision scales mounted on the -bttom of the
Prismaflex control unit support the.PBP, replicement solution,
dialysate, and effluent bags and cnstantly measure the weigfof
the bags. The change in combined w' eight ofthe fluid bag-in use
indicates how much fluid hastbeen remoe from the pa ienYby the
Prismaflex control unit. When flitid bags are replaced, t'soflware
automatically accounts for the w'bag weights. Thefollowing
formula applies: \1 < 0 N-

Vpfr = Veff- Vpbp - Vdial-- Vrep - Vsyr

Where Vpfr is Patient fluid removed (ml),y f is Effluent bag volume
(ml), Vpbp is PBP puhipid-(ml), Vdial isDilysate pumped (mi),
Vrep is Replacement solutiin pumped:(Il) and Vsyr is Syringe
solution pumped (ml).

Equltions fo&CRRT Dose
DCRRT-=ff Qeff/ BW

DCRRT-un [Qplasma / (Qplasma + Qpre)] x (Quf! BW)

With

' Qeff = Qpbp + Qdial + Qrep + Qpfr

Qplasma = Qb x (1 - Hct/100)

Qpre = Qpbp + (PRE% / 100) x Qrep

Quf = Qpbp + Qrep + Qpfr

Abbreviation Explanation Unit 5 0 8
DCRRT-rff Effluent dose il/kg/h
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Qeff Effluent flow rate mi/h

BW Patient body weight kg

DCRRTTUFR TFR dose ml/kg/h

Qplasma Plasma flow Mte ml/h

Qpre Pre-infusion flow rate ml/h

Quf Ultrafiltration rate mi/h

Qpbp PBP flow rate ml/

Qdial Dialysate flow rate ml/h (I

Qrep Replacement flow rate mi/h

Qpfr Patient fluid removal flow rate , ml/h

QPpfl Prescribed patient fluid loss mil/h-

Qb Blood flow rate mi/b

PRE% Predilution

Het Hematocrit (default value 30%6)QX %

Access transmembrane pr6ssure
Access transmembrane pressure is the pressure difference-b6 cen the
blood and fluid compartments at the inlet side of the filte

The TMPa is calculated by PrismM ex-software as fellows:

TMPa = Pfil - Peff v P

Where TMPa is Access transmenibrane pressife (mmHg), Pfil is Filter
pressure (mmHg) and Peff is Effluent pressuri<(mmHg).

Filter pressure and Effluext pressure readings are automatically
corrected by software for hydrostatic re ure biases to compute and
display TMPa-data (-30 mmHg corretion).

Software Calculations- ATarget Patient Plasma Loss
Prisraflex softvare calculates'a Target Patient Plasma Loss
based'ori'sengs entered by the operator. This calculated
value is displayed ontEnter TPE Prescription and

T Enter Flow Settings screens.

Soft -re calculates- e Target Patient Plasma Loss by first determining
the treatment time according to the formula below.

T = Vrepot / Qrep

Where T is Treatment time (h), Vreptot is Volume to replace (Total
replacement Volume (ml)) and Qrep is Replacement fluid rate (ml/h).

Target Patient Plasma Loss is then calculated as follows:

Vppltgt = Qppl x T
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Where Vppltgt is Target patient plasma loss (ml), QppI is Patient
plasma loss rate (ml/h) and T is Treatment time (h).

Formulas used in TPE
Below is a summary of the formulas used by Prismaflex software in
managing TPE. Software calculations are based on the operator-setTPE
Prescription and flow rate values. The results of software calculdtions
are displayed on the Enter TPE Prescription and/of 7
Flow Rates screens.

Vplasma = (100 - Hct) x 0.7 x BW

Where Vplasma is Patient plasma volume (ml), Heti-Hematocrit
(%), BW is Patient body weight (kg).

Rexch = Vreptot / Vplasma

Where Rezch is Plasma volume exchange.(dimensionless), Vreptt is
Total replacement volume (ml) and Vplasma is-PatieAt plasma volume
(ml).

Hctpct = [(Qb / (Qb - Qeff)] x Hdt <N)
Where Hetpot is Post-filter Hematocrit (%)(Qb is Operator set blood
flow rate (ml/h), Hci is Hematocrit %) and Qeff is:Efflu'ent flow rate
(ml/h).

FF% = (Qeff / Qplasma)-x 00-

Qplasma = (1 - Hdt-/ 100) x Qb'

Where FF% is Filter fraction (%), Qe is Effluent rate (ml/h), Qb
is Operator set blood flow rate (ml/h),,Het is Hematocrit (%) and
Qplasma is plasma flow rate (ml/h)

Vefftgt = QeffT K'

Where Vefftgt is Target effluent (ml), Qeff is Effluent rate (ml/h) and
T,isrtraent time (h). >

Vppltgt =,Qppl x T

/'Where Vppltgt is Target'patient plasma loss (ml), Qppl is Patient
plasma loss rate (mA/h f d T is Treatment time (h).

Patient plasma lass
The replacement scale and effluent scale mounted on the bottom of the
Prismallex control unit support the replacement fluid bag/container
and effluent bag and constantly measure their weights. The change in
combined weight of the fluid bags/containers in use indicates how much
plasma has been removed from the patient by the Prismaflex control
unit. 5 1 0
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When fluid bags/containers are replaced, the software automatically
accounts for their new weights. The following formula applies:

Vppl = Veff - Vrep

Where VppI is Patient plasma loss (ml), Veff is Effluent bag volumeP7

(ml) and Vrep is Replacement solution volume (ml).
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Prismaflex

Operator's Manual
For use with software versions 5 xx

An integrated system for
* CRRT (Continuous Renal Replacement

Therapies)
* TPE (Therapeutic Plasma Exchange)

Manufacturer:
Gamibro Lunda AB

Box 10101, Magisratsvagen 16, SE-220 10 Lund, Sweden

Tcl 46-46-16 90 00. Fax: 46-46-16 96 96

www gambro com

Questions or cmrnents about this publication can be directed to your local representative or to the manufacturer.

Order number:
dM439903
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Intellectual Property Rights

Copyright:
C 2005-2010 Gambro Lundia AB

Trademarks:
Prismallex* is a trademark registered in Australia. China, France, Hong Kong, Russian Federation, United States, Japan,
Community Trademark (EU) and South Korea in the name of Ganbro Lundia AlB and Gambro Industries SAS

PrIsmiallo is a trademark registered in Albania, Austria, Bosiia-Hezegovinra, Bulgaria, Switzerland, China, Algeria,

Egypt, Community Trademark (EU), France, Hong Kong, Croatia, Iceland, Morocco, Moldova, Fonner Yugoslav Republic

of Macedonia, Mexico, Norway. Singapore, Turkey, Taiwan, Ukraine, United States, Canada and South Kirea in the name

of Gambro Lundia AB. Gambro Industries SAS and Hospal International Marketing Management. ) U

Prsmaconfortla is a trademark registered in Norway, Community Trademark (EU) and Switzerland and filed in.United

States in the name of Gambro Lundia AB.

Prismathermm is a trademark registered in United States in the name of Gambro Lundia AB.

Gambro* is a registered trademark of Gamnbro Lundia AB.

Hospal* is a registered trademark of Gambro Hospal Switzerland Ltd.

Patents:
The Prismaflex*machine is protected by one or more of the following patents and designs:

US: 5698090, 5578223, 5725775, 6177013, 6423232, 6811707, 7223338, 7247146;,7223336, 5679245, 5910252, 5776345,

5762805, 5394732, 4935141, 5139669, 5182868, 5449430, 5722399, 5644402, 7291123;7314554, D540948 (design)

EP: 0532432, 0678301, 0611228, 0829265, 0925826, 1320394, 0643301, 0305.787,,0441721, 0701830, 0706044

EIJ (design): 15870
CA: 2077848, 2303714, 2115414, 2444794, 2158245

FR: 9111351, 9716732, 9411216, 9412252

IT: 01320264

JP: 3369223, 3413412, 3591864, 2823513, 3047403, 3254222, 3690816
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Prismaflex

1. Before you get started

2. Description of the Prismaflex System

3. General Prismaflex Functions

4. Operating the Prismaflex System

5. Continuous Renal Replacement Therapies (CRR

6. Therapeutic Plasma Exchange (TPE)

7. Anticoagulation Methods

8. Blood Warmers

9. Alarm System

10. Troubleshooting

11. Maintenance

12. Specifications

13. Appendix A: Guidelines and Manufacturer'sDeclaration
Electromagnetic Emissions ,nd Immunity

14. Disposable Sets Tables

15. Index
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Chapter 1

Before you get started
Contents

General Information 1:................... 12
Intended Use ...... ... 1:2
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General Information

Intended Use
The Prismaflex control unit is intended for:

Continuous Renal Replacement Therapy (CRRT) for patients weighing 20 kilograms
or more with acute renal failure and/or fluid overload. C

Therapeutic Plasma Exchange (TPE) therapy for patients weighing 20 kilograms or
more with diseases where removal of plasma components is indicated

All treatments administered via the Prismaflex control unit must be prescribed-by-a 2

physician.

Contraindications
There are no known contraindications to Continuous Renal Replacement Therapies.

There are no known contraindications to Therapeutic Plasma Exchange.

For contraindications that may apply for the disposable setselected for the therapy, refer
to the Instructions For Use of the disposable set.

Keywords Used in this Manual
Authorized service technicians
Refers to Gambro trained and certified.service teclinicians.

Filter
Filter stands for:

* hemofilter/dialyzer

* plasmafilter

depending on the therapy

Manual A >,
Whenever the word'Manual-is used within-this manual, it always refers to this Operator's
Manual for th lPrisraflecx/nless anoth(r specified.

Operato
In this manual, an Operator desigiates an appropriately trained and qualified clinical staff
who is in charge-of the machiiefheS operator makes the machine settings in accordance
with prescribed treatment, resonds to alarms, troubleshoots the machine, handles the
bags and so on.
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Screens
The Prismaflex displays different screens during operation. Whenever a screen is
referred to in this manual, it is identified by its title, e.g. Enter Flow Settings screen or
Status screen.

Softkeys
Whenever a Sofikey on the Prismaflex screen is referred to in this manual, it is written in
capital italic letters, e.g. NEWR477ENTor CHANGE BAG.

Where to Find Information

Operators Manual
This manual provides operating, maintenance, and troubleshooting ins tuctions, as well
as general information. "Chapter 2: Description of the Prismaflex System" provides
information about the Prismaflex control unit and system eomponents--TChapter 3:
General Prismaflex Functions" describes the principles of operation of the system, notably
about fluid and pressure management. "Chapter 4: Operating the Prisnaflex System"
explains the system interface, gives an overview of a treatment sequedne and describes the
routine handling steps. Specific therapy information is provided in dedicated chapters for:

* CRRT in "Chapter 5: Continuous Renal Replacmen iThirapies (CRRT)"

* 'PE in "Chapter 6: Therapeutic Plasma Exchange (TPE)V

* Anticoagulation in "Chapter 7: AnticoagulatibnMethods"

On-line Instructions ' N
Detailed operating instructions are inco ?ated in the software dfthe Prismaflex. The
instructions are available on-line, through the interactive displiInstructions include the
following screens: I,/

* Operating screens (step-by-step instructions that he operator follows each time in
setting up, administering, verifying settings and ending patient treatments).

* Alarm screens (instkuctions when an alarm situation occurs).

* Help screens,(additional information about fn Operating or Alarm screen).

Instructions for Ue of Prismaflex Disposable Sets
lnstructions for use are provided 'ith.Prismaflex disposable sets, and provide operating
flowr'ates, filter pressures, pruming requirements, performance data and other information
for use of heset with the Prismaflex system.
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Therapies
The Prismaflex control unit pumps blood from the patient, through the filter in a
Prismaflex disposable set, and back to the patient's venous circulation. As the blood
passes through the filter, the desired treatment processes take place. Depending on the
therapy in use, these processes can include fluid removal and/or solute clearance. For
instructions about the different therapies, see each respective therapy chapter.

During the setup procedure, the operator selects the therapy desired. The
Prismaflex system provides:

CRRT - Continuous Renal Replacement Therapies;

* SCUF - Slow Continuous Ultrafiltration

* CVVH - Continuous Veno-venous Hemofiltration

* CVVHD - Continuous Veno-venous Hemodialysis

* CVVHDF - Continuous Veno-venous Hemodiafiltration

TPE - Therapeutic Plasma Exchange

Note: All therapies beside CRRT require a service onfiguration: Contact your local
representative for additional information.

Note: Check your local regulations for any restrictions on therapies, dis Osables.
solutions etc.

Prismaflex Anticoagulation Methods>
For detailed instructions about the different ariticoagulationme tods, see "Chapter 7:
Anticoagulation Methods"

During the setup procedure, the operator selects the desired anticoagulation method.
The Prismaflex system provides: >2

Standard - Syringev

* No Syringe

Note: All anticoagulation methods beside'hNo Syringe require a service configuration.
Contact yourelo al e reseniative for additinal information.

Responsibility and-Disclaimer
Gambro accept esponsibilit forzthe safety, reliability and performance of this
equipment v: 

If any modifications to the equipment are authorized in writing by Gambro and carried
'out by an authorized service technician.

If the electrical installation for powering the equipment complies with all applicable
local electrical codes and requirements including, if applicable, IEC requirements.

* If the equipment is used in accordance with this manual.
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Gambro will provide on request, a service manual which contains all necessary circuit
diagrams, calibration instructions, and service information to enable authorized service
technicians to repair those parts of this equipment which Gambro considers to be
repairable.

This manual contains references to accessories and disposables for use with the
Prismaflex system, see "Chapter 2: Description of the Prismaflex System" on page 2'1.
The Prismaflex system has been tested and validated for use with these accessories ahdi
disposables. Gambro does not accept any responsibility or liability for use of accessories
or disposables other than those specified in this manual or if any specified accessory -
or disposable is not used in accordance with this manual, on-line instructions and the
Instructions for Use accompanying those accessories and disposables.

Since Gambro has no control over service work which is not performed'by authorized
service technicians, Gambro will in no way be responsible or liable fo(Pany/da igel
resulting from the operation or performance of any device, or any injury caused.thereby,
after repair has been performed by any person other than a factory representaive of
Gambro.

Under no circumstances will Gambro be liable for any indirect, incidental, special or
consequential damages of any kind, its liability being hereby limited solely to repair
or replacement. \0

Note: Check your local regulations for any restrictions on therapies, disposables,
solutions etc.

/0

Ql:Qj
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Safety Definitions
This manual uses the following safety definitions:

WARNING
A warning alerts the reader about a situation which, if not avoided, could result
in an adverse reaction, injury or death.

WARINING

CAUT1ON
I The term caution is used for the statement of a hazard alert that warns the

reader of a potentially hazardous situation which, if not avoided, mayFeslt in
minor or moderate injury to the user or patient or damage to the equipmerit-
or other property.

Note: Notes are added to give more information.
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General Warnings and Cautions before Use

Wamings
WARNING A

General
Carefully read this Prismaflex Operator's Manual and the Prismaflex disposable
set and solution bag Instructions for Use before operating this device. Note:
Deviation in the classification of a Warning and a Caution between the manual '
and disposable IFU may occur. If found, refer to the manual. Before first.use,
ensure that the installation test has been successfully performed. '

Operate the Prismaflex control unit in accordance with this manual, they
Instructions for Use of the Prismaflex disposable set and solutions, and the
on-line instructions. The use of operating or maintenance procedures other
than those published by the manufacturer, or the use of accessory devices not
recommended by the manufacturer, can result in patient injury or death.

The manufacturer will not be responsible for patient safety if the procedures to
operate, maintain, and calibrate the Prismaflex system are other than those
specified in this manual, the Service Manual, the Instructions forIse of the
Prismaflex disposable set and solutions, and the on-line-in'structions. These
procedures are only allowed to be performed by authorized-service technicians.

Procedures using the Prismaflex system must be performed under th
responsibility of a physician. <>K>

Service and Irer
The accuracy of the Prismaflex control unit depends on accurate scale and
pressure calibration. Ensure that scales and pressure sensors ar ccurately
calibrated. Calibrations must be performed'yan authorized service technician.
Calibration instructions are provided-in the PrismaflexSevv Wianual

Eletcal-safety
Use only the Prismaflex hospital grade power cord to plug-the Prismaflex control
unit to the facility electrical'outlet.

Although all Prismaflex machines comply to IEC 60601-1 requirements for
hemodialysis machines (Type BF Applied Part) it is recommended to use a
Prismaflex machine Type CF Applied Part wh4 Hte blood access is from a
Central Dialysis Catheters (CDC). The type labl at the back of the control
unit indicates the classification.

Install the discharger ring in its guide b ore connecting a patient to
the Prismaflex set in order to minimize cardiac monitor disturbance.
Misinterpretati on of CG artefacts,riay lead to patient serious injury or death
(See also Troubleshooting, chapter 10).

Donot use cellular phone or other radio frequency equipment within a
short.distance from Prismaflex since disturbance may occur. For additional

<fiformatioi about special$recaution regarding EMC, refer to Appendix A in
this-Mhanual.

The correct installation of a Medical Electrical System requires that each
system component be individually connected to the main power. It is strongly
recommended: Not to use multiple portable socket-oulets. However, if using
multiple portable socket-outlets, they must comply with IEC 60601-1-1 Standard
and must not be placed on the floor

- WARNING
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WARNING
All electrical installations must comply with all applicable local electrical codes
and the manufacturer's specifications.

Environment
A Do not use the Prismaflex control unit near flammable gas, or a flammable

anaesthetic mixture with air, oxygen or nitrous oxide.
Handling the machine

Lock brakes on the wheels to limit movement of the control unit that might pull
on tubing connected to the patient or significantly alter fluid balance, resulting in
patient injury or death.

After turning ON the control unit, verify the audible alarm and that the-green,
A\ yellow and red status lights are lit alternately during Prismaflex startup

sequence. In case of malfunction, switch OFF the control unit and call for
Service.

Accessories and remote alarms
Use only the blood warmers listed in this manual. Install and operate them'
following the Operators Manual provided with the selected'blood warmer.

The Prismaflex makes available the treatment related data through connection
to external devices (personal computer or communication network) for storage
and display. The intended use of this information isto support the physicians,
but it cannot be considered as the sole data to prescib any therapeutic or
pharmacological action for the patient. It is the-responsibilityof the physician
to verify all data.

The clinic/user is solely responsible for connecting a remote alarm toh5)
Prismaflex and for verifying its function. If a-remote alarm is used, the operator
is responsible for periodically checking on the patient in person.

Setupand- priming
A During priming and operation, observe closely for leakage at'joints and

connections within the set. Leakage can cause blood loss or air embolism. If
leakage cannot be stopped by tightehing the connections elace the set.

Before connecting the blood return line to the patient, make sure there is no air
between the segment of line inserted in the air bubble diector and the patient
end of the return line. If air ispresent in this part of the return line, connect the
access line to the patient and startthe blood pump wile leaving the return
line connected to the collection bag. Purge the air present in the end-part of
the return line, then stop the blood pump. Di onnect the return line from the
collection bag, and'coHnect itto the patient:lf there is too much air in the blood
circuit, reprime the circuit ompletely before patient connection.

Clamp unused lines after priming is complete and before starting a patient
treatment accdrding-tatherapy configuration.

Check for the correct increment-and9sequential order of parameter
settings when the arrow keys are pressed in Enter Flow Settings,
Enter'Anticogulation Settings6r Enter TPE Prescription screens. If the'

eincrerment or sequence iincorrect, terminate the treatment and call for service.
'Se'"Chapter 12: Specifications' on page 12:1 for a list of the correct increments.

A Blo lakage from the pressure pod diaphragm (Access and Flter)

At the end of the treatment the machine must be put into a quarantine and
/ tagged as "DO NOT USE". Additional verification is required either by the

facility's biomedical and/or authorized service technicjan.
WARNING--
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-- WARNING
Treatment monitoring

Always inspect the blood flowpath for signs of clotting before returning the blood
in the set to the patient. If clotting is suspected, do not return the blood to the
patient.

A Under normal conditions, the Prismaflex pressure transducers have proven to
N be safe and effective in measuring during treatment. However, in the unlikely

event of a blood/infusion solution leakage from a pod diaphragm or if blood has -

reached the Return fluid barrier membrane, follow the instructions in "Lealkage
in pressure pods or blood reaching fluid barrier" on page 10:78.

Although unlikely, events such as bloodlinfusion solution leakage from a-ped
diaphragm, or wetting of the monitor line fluid barrier, will impair the pressure:
monitoring system of Prismaflex and require immediate troubleshooting. See
Chapter 10 for detailed instructions.

Collecting blood samples from improper sample sites in the set can lead to
incorrect blood chemistry results. Dilution effect of infusions must be considered
according to the flow settings and sample sites (for example'PBF'infusion rate
on an Access site blood sample). Wait for some minutes before taking a blood
sample after pumps have been stopped, so as to g6t samples representative
of the stabilised conditions.

The control unit may not be able to detect disconnections of the set from the
blood access and return connections, which can riesltin blood loss. Ensure
that the patient's blood access and return connections are firmly secure d;pay
special attention in case a warmer sleeve is inuse. Carefully observe the set
and all operation while using the Prismaflex system for a patient treatment.

Fluid mnanagement '
Do not hang anything except fluid bags on-the scales on the bottom of the
Prismaflex control unit. Foreign objects oh nthscales can signifi antly alter fluid
balance, resulting in patient injury ordeath.

The Prismaflex control unit is intended o be used on atients weighing 20 kg or
more. A higher minimum patient weightilimit may apy f'r the disposable set
selected for the therapy. Rfer tothe Instructions F6r-e of the disposable set
and Table "Sets and patient weight'limits" on paget2:17.

Fluid balance deviations, even if within the specified Prismaflex accuracy, can
exceed a level that-can be tolerated by low-welght patients.

The Prismaflex system is'unable to detect all of the situations where a bag has
been attached to the wrong line or has been hung on the incorrect scale. The
use of color coded lines, color coded clamps or specific label on the PBP line
are inten'dedto'prevent such errors§&>

When hanging afluid bag, alwaycentre it on the 3- hook assembly, so that
its weight is evenly distributedkDo not support the fluid bags by any means
otherthan the-provided scale carrying bars. Fluid balance can be significantly
altered, resulting in patient Injury or death.

Leakages from the fluid bags can significantly alter fluid balance, resulting in
patient injury or death. Carefully observe the fluid bags and all operation while
using the Prismaflex system for a patient treatment.

'Operator-set" Patient fluid removed must be calculated multiplying Run Time in
,Historv screen by Patient fluid removal rate.

- WARNING
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WARNING
4\ If you receive additional weight alarms and the cause cannot be identified, then

consider discontinuing and restarting the treatment, if possible.

Ignoring and/or indiscriminately pressing the CONTINIEsoftkey as a response
to weight alarms may lead to incorrect patient weight loss or gain, and may
result In serious patient injury or death. Always identify and solve the originating
cause of a Weight alarm before pressing the CONTINUEsoftkey.

Solutions and bags
Ensure that dialysate solution and infusion solutions (PBP and replacement)-
are of appropriate composition and at appropriate temperature, as prescribed
by a physician. Before using a solution/fluid, make sure it is free of precipitates
and other particulate matter. The use of incorrect solution/fluid can feguit in
patient injury or death.

Hygienic considerations
Use aseptic technique when handling the blood and fluid lines in the disposable
set.

Do not use the Prismaflex disposable set if the package is damagedif the
sterilization caps are missing or loose, or if the blood lines are k nked.

4J When handling Prismaflex disposable sets, hospital personnel should take
adequate precautions at all times to prevent exposure t8 or transmission of HIV,
hepatitis virus, or other infectious agents.

WARNING

Cautions
CAUTION

Service andRepaim
There are no operator-serviceable parts'inside this device> Repairs must be
performed by an authorized service technician.

Only authorized service technicians can-access Servicemode. If Service mode
is inadvertently entered, turn theunit off, then on toreturn to Operating mode.

Do not use any type of lubricant on'the internal orexternal components of the
Prismaflex control-unit or Prismaflex disposable set. Only authorized service
technicians can apply-lubricarits to machine coiponents. Improper use of
lubricant can adversely affect/performance-of the control unit.

Electrical- afet
Devices connected to the RS232 serial communication port or the Ethernet port
must com'ply with IEC 60950. Conne2ted cables must have a Kitagawa RFC-10
ferrite or equivalent to fulfill EMC requirements.

Nv/!virnment

Relating to the Prismaflex set/soluton storage conditions and temperature; refer
to th-ePrismaflex setisoiution'i'struction for Use (IFU).

riation room temperature of ±3 'C (5.4 'F) or more can cause the scales
to become inaccurate.

') 2 Handling the machine and Its accessories
Never insert fingers in the return line clamp or in the pinch valves.

Use a 21-gauge (or smaller diameter) needle to obtain blood or fluid samples
or to reposition pod diaphragms. Use of larger needles can cause holes in the
sample sites, resulting in blood loss or air embolism. Use aseptic technique 5 2 7
whenever inserting needles into sample sites,

-CAUTION -.--
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CAUTION
After switching the machine off, wait at least 5 seconds before turning it on again.

If the display goes blank while power is on, immediately terminate the treatment
and call for service.

Before moving the machine, check that the brake is released and ensure that all
the scales are firmly closed.

Setup and priming
If a patient is not connected to the Prismaflex disposable set shortly after
priming is complete, flush the set with at least 500 ml priming solution (saline
with heparin added) before connecting a patient. This may require use of a
new bag of priming solution and a new (empty) collection bag. Consult the-
Instructions For Use packaged with the set for details about priming volumes.

Treatment manilring
Do not allow air to enter the blood compartment of the filter after priming'has
started. If a large amount of air enters, the set must be replaced.

Due to the nature of use of the Prismaflex disposable set (low blond flow rate,
extended treatment time, and other special factors), the risk of coagulation
within the blood flow path is substantially enhanced-,Give careful'attention to
the possible medical hazards associated with coagulation of the 5iood flow path.

Fluid management
In all CRRT therapies, and in contrast with previous-system-versions, the
Prismaflex system SW 5.xx accounts for syringe infusion volumes in the Patient
Fluid Removal, whatever the selected anticoagulatioi nmethod.

HygIenic conlSidefton8
To prevent contamination, the Prismaflex disposable set must be used as soon
as its package and sterilization caps'are removed.

Destroy the Prismaflex disposable setafter a.single use, usnghappropriate
procedures for potentially contaninatedmaterial. Do notresterilize.

Chemicals other than those recommended in this manualfor cleaning and
disinfection could damage the Prismallexcontrol unitind:Prismaflex disposable
sets. Obtain permission from~ihe manufacturer before using a non-recommended
chemical on the Prismaflex system. The following are:especially forbidden: (a)
halogenated aromatic and aliphatic solvents; (b) k etionic solvents.

, N WCAUTION

Symbols
If applicable, the folowing symbols appear on or near the serial number label or other
permanently affixed-labelsof this device-For more information, see "Chapter 12:
Specifications" n ag"12:1.

This, ymbol indicates that die equipment applied part is Type BF, defibrillation -
eproof prIEC 60601-1
Note: To be sure of themachine's classification see type label found at the back of
the-machine.

This symbol indicates that the equipment applied part is Type CF,
defibrillation-proof per IEC 60601-1.

ForJ Note: To be sure of the machine's classification see type label found at the back of
the machine.
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This symbol indicates that consultation of the accompanying documents prior to
equipment operation is critical to the safe operation of the device. The background
colour is white.

This symbol indicates that consultation of the accompanying documents prior to
equipment operation is critical to the safe operation of the device. The colours\
are blue and white.
Note: This symbol is a complement to the warning triangle symbol. i-

IX1 This symbol indicates that the device meets the "drip proof" classification
IP 1 Iqrequirements.

This symbol indicates that the device requires an alternating supply current

This symbol indicates that conductors carrying high voltage are nearby and that
these could be hazardous if contacted.

This symbol is located near fuInctional ground locations on is device.
This symbol is located near protective ground locations on this device.

This symbol identifies the point of connection of a potential equalization conductor.

This symbol indicates a fuse.

A This symbol indicates that certain componeitswithin this equipment are sensitive
to electrostatic dic

This symbo indicates the date of manufacture. It is accompanied by the year
expresied'as'fo/ur digits.

T4hissyboindicates the manufacturer. The year of manufacture may be included
imth6 symbol expressed'four digits.

This symbol indicates the presence of an Ethernet port

10 10 1 This symbol indicates the presence of an RS232 Serial Communication port. 529
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This symbol indicates the presence of a remote alarm connection.

This symbol indicates that:
- since the equipment contains dangerous substances, it must not be disposed
together with other municipal waste. It must be recycled;
- the equipment was placed on the market after 13 August 2005.

This symbol is a warning label not to lean the machine more than 50 from'the floor>
Note: This warning label must be applied on the warmer holder before use. It
should be mounted on deliverance. The background colour is yellow.

The Prismaflex control unit contains hazardous substances. See Table'Hadous
Substances on page 1:15. The environmental protection use period is2%years.

Recycle the cardboard.

Fragile - handle with care.

Keep dry.

Iiitgma The maximum stacking load permitted on the trinsport package is 100 kg.

This wayup

--' Pul out scale completely b~fore hanging bag.

Pull out scale completely before hanging bag.
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Certification Marks
E The CE-conformity mark indicates that the Prismailex control unit conforms to the

requirements in the EC Council Directive 93/42/EEC of 14 June, 1993 concening
medical devices. It also indicates that the notified body British Standards0086 Institution (BSI, No. 0086) has approved the Quality Management System. The
CE conformity mark is only valid for the Prismaflex control unit. Disposables\
and any accessories specified for use with the Prismaflex control unit are marked
with CE conformity marks in their own right. (See "Prismaflex Disposable.SetsV
on page 2:16.)

a The CSA (C-US) mark indicates that the Prismaflex control unit conforms to the
requirements related to safety of medical devices for the US and Cariida) The

"C" and the "US" adjacent to the CSA mark indicate that the Prismafle'xcontrol
unit has been evaluated to the applicable ANSI/UL and CSA standards/for use
in the US and Canada.

®The CCC mark indicates that the Prismaflex control unitconformsto the safety
requirements for China Compulsory Certification (CCC) 'as\described by the
competent authority Certification and Accreditation Administration of People's
Republic of China (CNCA). The "S" adjacent to the CCC marlkindicates that
safety requirements are met. V

Installation, Service and TransporV
Please note that Prismallex has to be installed bYan authorized service technician. For
installation information, see Prismaflex Service Manual.

For technical assistance, contact your loc epresentative.

CAUTION
Do not connect a patient to the Prisimaflex system during4Iie hstallation test. Be
sure that the test is conducted using-a 'container of waterto substitute for the
patient.

The Prismaflex control unit weighs approximately60kg (132 Ib). Use at least
two people to lift it out of the shipping carton. Handle the control unit carefully.

Prior to using the Prismaflex control unit, letthe unit rest at ambient operating
temperature for 1 hour ("/

CAUTION

Disposal

Disp5sI of Packaging 6terial
The Prismaflex control unit:shipping carton, foam packing, and other packaging material
should be disposed of according to local regulations.

Disposal of Discarded Equipment
Discarded electromedical equipment must not be disposed of together with municipal
waste but must be collected separately in order to guarantee ecologically correct disposal
to prevent dispersion of potential pollutants into the environment. 6 7
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Pay attention to the fact that some components of the machine (display, batteries, circuit
boards, etc.) may contain toxic substances which, if released into the environment, pose a
risk to the health of living organisms and the environment itself

Hazardous Substances

Hazardous Substances

Part Hazardous substances

Lead Mer- Cad- Ilexava- Polybromi- Polybrominated
(Pb) cury miun lent chr- nated dipjenvl ethers

(Hg) (Cd) omium biphenyls ('(PBDE)-
(Cr6+) (PBB) ________

Printed X 0 0 0 0 O0
circuit board
assemblies

Electro- X 0 0 0 0 0
mechanical
components in-
cluding wiring

Power supply X 0 0 0 - 0/ 0

Batteries X 0 0 0 0 0

Metals 0 0 0 "O 0 0

Plastics 0 0 0 0 O> O7__0

Enclosures 0 0 0' O O> O

0: Indicates that the concentration of the hazardos ubstance in all hotn'neous materials of
the part is below the SJ/T 11 363-2006flimit (Chinese'regulation).
X: Indicates that the concentration of the hazardoussubstance in afleast one homogeneous
material of the part is above the SJ/T 113652006 lii it (Chinese regulation).
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System components
The Prismaflex system consists of the Prismaflex control unit, a Prismallex disposable set,
disposable solutions and optional accessories. Prismaflex disposable sets and accessories
are purchased separately.

Prismaflex control unit

Control Unit Functions
The Prismaflex control unit is a software controlled device that performshCe following
functions:

* Loads and primes the Prismallex disposable set automatically.

* Pumps blood through the blood flowpath of the Prismaflex disposable set.

* Delivers anticoagulant solution into the blood flowpath.

* Pumps sterile infusion solutions into the blood flow oth f the Prismaflex disposable
set according to therapy in use.

* Pumps sterile dialysate into the fluid compartmento the filter in CRRT therapies.

* Controls the patient fluid removal or plasma loss accordig to the therapy-in use.

* Monitors the system and alerts the operator to abnormal situations though alarms.

Control Unit C
Each Prismaflex control unit is pre-attached to a column and abase with casters. The
Prismaflcx control unit comes .ackaged witih (he followingitems:

* Installation kit:

- United States-style power cord, with retainir acket

- Continental European-style power cord with retaining bracket

- 4 Screws N/

- 4 Scalarryingbar ©
* 20 m[Syringe Clip

* Pumpcrank7 ©
* CautionStickers

* Potential Equalization Connector

* Prismaflex Operator's Manual on CD

* Software CD 53 5
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Front Panel
Following is a description of the components on the front panel of the Prismaflex control
unit.

* Figure 2:1 on page 2:4 shows the pumps.

* Figure 2:2 on page 2:6 shows the pressure components.

* Figure 2:3 on page 2:8 shows sensors and clamps.

* Figure 2:4 on page 2:10 shows the scale components.

* Figure 2:5 on page 2:12 shows miscellaneous components.
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1. Dialysate/Replacement 2 pump
CVVHD, CVVHDF: Pumps dialysate solution into the fluid compartment of the filter.

CVVH: If post-filter replacement delivery has been chosen and replacement solution
has been placed on the green scale, this pump delivers replacement solution into
the post-filter blood flowpath.

2. Replacement pump
Pumps replacement solution/fluid into the blood flowpath.

CRRT: Replacement solution can be delivered either pre or post-filter.

TPE: Replacement fluid is always delivered 100% post filter.

3. Blood pump
Pumps blood through the blood flowpath of the Prismailex disposable set.

4. Pre-blood pump (PBP)
If required, pumps a solution into the blood access line at a location immediately after
patient blood enters the line and before the blood pump.

5. Syringe pump assembly
The pump assembly holds the solution filled syrihgeiid ols the rate of delivery.
Delivery can be continuous or in boluses.

In "Standard - Syringe" anticoagulation methodsyringe pump delivers anticoagulant
into the blood flow path.

6. Effluent pump
CRRT: Pumps ultrafiltrate/dialysate; automatically controls the ultrafiltration rate,
based on the operator-set patieni'fluid removal rate, PBP. diaysate, replacement and
syringe flow rates (if applicable).

TPE: Pumps removed plasmaiautomatically controls thplasmafiltration rate based
only on the operator-set patient-plaima loss and replacement fluid rates. PBP and
syringe flow rates are not considered'in the effluent pmp rate.

7. Pump raceway
Tubing pathway within each,peristaltic pumnpvThe raceways accept the pump
segments of the' Prismaflex disposable st" *

8. Rotor A
Center component of'each peristalie pump that rotates during pump operation. Holds
two rollers that occlude the pump segment in the raceway. Occlusion moves the fluid
incpu p segment forward-ifriscrete amounts and prevents backflow.

SD8
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1. Return pressure port
Connects to the monitor line of the deaeration chamber on the Prismaflex disposable
set. A pressure sensor (transducer) located behind the pressure port enables
noninvasive pressure monitoring of the return line and deaeration chamber. A fluid
barrier at the distal end of the monitor line protects the return pressure sensor from
accidental blood entry.

2. Effluent pressure pod

3. Deaeration chamber holder
Holds the deacration chamber of the Prismaflex disposable set.

4. Filter pressure pod

5. Access pressure pod

6. Pressure sensor housings
Housings that hold the pressure pods of the Prismaflex disposable set. A pressure
sensor (transducer) is located behind each housing. Thsensors and pressure pods
enable noninvasive pressure monitoring of the access~line, filter, and effluent line.
There are no air-blood interfaces.

7. Pressure pod (not used, for future therapy)

540

G539903R sonIS d92010 Description of the Prismaflex System 2:7NIP W 5 2 sion:1 3 Ettective date:

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 2, Page 28 of 247

7

6

5 *2

Figure 2:3 Sensors and clamps

rr

2 8 Description of the Prismaflex System

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 2, Page 29 of 247

1. Discharger ring guide
Holds the electrostatic discharger ring of the Prismaflex disposable set. The main
function of the discharger ring is to lower the voltage potential in the blood/fluid path.
As a result artefacts on cardiac monitors will be minimized.
Always install the discharger ring in its guide before connecting a patient to the
Prismaflex disposable set.

2. Air bubble detector (housing also has a tubing detection switch and a
patient blood sensor)

Ultrasonic transmission/detection device that continuously monitors the return line for
air bubbles. A Warning alarm occurs if a bubble is detected.
Tubing detection switch (physically moves down when tubing is installe
Patient blood sensor (infrared sensor that detects if blood is in the tubing).

3. Return line clamp (assembly also has a tubing detection switch)
Occlusive clamp that closes during all Warning and Malfunction alarms, when power
is off. and during some self-tests. Prevents blood and/or air from passing to the patient
For patient safety, a tubing detection switch is also located in'tliereturiiclamp
assembly. The switch physically moves down when tubing is 5 orietly installed under
the clamp.

4. Pinch valves (upper and lower)
CVVH, CVVHDF: Upper pinch valve accepts tubing-comingfrom the
dialysate/replacement 2 pump; lower pinch valve a'ccepts tubing coming from the
replacement pump. The valves open/close automatically-to allow pre- aid post-filter
options for delivery of replacement solutionVFor more information, see>Chapter 4:
Therapy Operation" on page 4:7.

5. Bar code reader \
Laser scanner that reads the bar code on the Prismaflex disposable set during the set
loading procedure. With this information, I ismaflex soflw'fi acesses the default
alarm limits, flow rate ranges and priming sequence for the set that is loaded.

6. Syringe control panel
Consists of UP and DOWN buttons 'that allow installatibn and removal of the syringe.
The buttons are activated/inactivated by Prismaflsoftware, depending on operating
conditions. r >

7. Blood leak detector /
Continuously monitors the effluent line for the presence of red blood cells, indicating
a leak in thb filteiiembrane. A Warniiig alarm occurs if red blood cells are detected.
Note: Th brodleak'etector doeswiiot detect the presence of hemolyzed blood. For
more inforition ,s'eeAdditionailrkoubleshooting on page 10:69.
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1. Dialysate scale (green square)

2. Replacement scale (purple octagon)

3. Scale carrying bar assembly
The bar tray on each scale holds a removable carrying bar with three hooks. UsinA a
table or other support, bags may be attached to/removed from the hooks. After tlie\
carrying bar is replaced in the bar tray, it must be rotated so the handle is toward the
floor, so the scale can be properly closed.
Various sizes of bags can be used, depending on the scale. For more information, see
"Scales Characteristics" in "Chapter 12: Specifications" on page 12:1.

4. Effluent scale (yellow circle)

5. PBP scale (white triangle)

6. General scale Information X
Independently monitor fluid bag/container weights. Weight is used by
Prismallex software to precisely control solution flow rates and 'patient fluid removal
/plasma loss. An alarm sounds when the PBP. dialysateiand replacement solution
bags/containers are nearly empty, or when the effluent bag is~nearly full.
The operator pulls the bar tray of a scale out (awayfrom)the control unit to attach or
remove bags/containers. When the tray is pulled iutthe scale is in "open" position;
when the tray is completely pushed in, the scale is in"clbsed" position.cAn alarm
sounds if the scale is open when operating conditions re qire it to be closed.

Dfx
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1. Status light
Lights up to give a general indication of operating conditions.

Green: Indicates that all monitored parameters are normal during administration
of the treatment (Run mode).

Yellow: Indicates that a Caution or Advisory alann has occurred. or an alarm has\
been overridden. Immediate patient safety is not compromised, but the operator\i
should investigate. /--- \
Note: In Setup, Standby, End, and Custom modes, yellow indicates that all monitored
parameters are normal, but a patient treatment is not in progress.

Red: Indicates that a Warning or Malfunction alarm has occurred because of a
condition of possible patient hazard. Immediate operator interventiois required-

2. Clips (left and right side)
Secure the blood access and return lines going to the patient; also support the PBP
line. (The clip on the side closest to the patient is used.) '7

3. Tubing guides
Hold the lines of the Prismallex disposable set in correct.position on the control unit.
The color of each tubing guide matches the color of tl'e lifieit holds.

4. Loader
Loads the Prismaflcx disposable set. QD

5. Side hook (left and right side)
Bags can be put on this hook. /

6. Recessed handle (left and right-side)

7. Display ' K
Shows text and softkeys. Provides operating, alarm, a d help instructions. Pressing
the solikeys allows the operatorto change settings, t 6 a/nd stop functions and
navigate between screens.

8. Upper clip
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Rear panel
Following is a description of the components on the rear panel of the Prismailex control
unit.
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F'tgure 2:6 Prismaflex control unit: Rear Panel

1. Speaker
Transmits a continuous or intermittent beep if an alarm condition occurs. For more
information, se ' Chapter 9: Alarm System" on page 9:1.

2. Fan
Provides continuous ventilation for the interior components of the control unit.

3. Hour meter
Displays operating hours (cumulative time that power to the machine has been on).
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4. Remote alarm connection
Connection for an optional remote alarm (for example installed in a nursing station).

5. Buzzer (inside)
Transmits a continuous buzz if a power loss occurs.

6. Rear handle (bottom)

7. Power cord holder

8. Power cord socket

9. Connection for potential equalization conductor

10. Power switch

11. Pump crank

12. Technical data card holder
You can copy history data to a technical data card. Scc "Saving the History Data"
on page 4:5.

13. Ethernet port /
An IP addressable port for data exchange with a personal computer orcommunication
nctwork. N

14. RS232 serial communication port
For data exchange with a personal-computer, communication network or modem.

15. Rear handle (top)

Interior Components 4
Access to the interior of the Prismaflex control unit is gained through the rear panel.
Only authorized servicetechnicians should repiiihe interior components. Complete
descriptions of these componetare providedi thle Prismafla Service Manual.
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Prismaflex Disposable Sets

The Prismaflex disposable sets are single use disposable devices intended for use with the
Prismaflex machine. Each set consists of:

- a cartridge holding the lines, the pump segment tubes and the filter making the

interface with the machine loader

- a preconnected blood flow path

- preconnected flow paths for PBP, dialysate, replacement and effluent aiplicable.

Each set is identified by a bar code label allowing the machine to automatically identify
the set that is loaded. "

WARNING
Use only the Prismaflex disposable sets listed in this manual witfthe
Prismaflex control unit. The use of Prismaflex disposable sets other than those
listed in this manual may result in patient injury or death.

Ensure the proper Prismaflex disposable set has been loaded for the selected
therapy. Using the wrong set for the therapy can causelpatient injury or death.

WARNING

Low and High Flow Sets / Minimum Patient Weight
Two families of disposable sets are defined according to the size of blood pump and
blood transport tubes:

- Low Flow sets (LF sets) offer thelbinefitsof low extra corporealblood volume; blood
flow ranges and ultrafiltration ca'pacifies-areilimited.

- High Flow sets (IF sets) provide wide capabilities fortlood flow and ultrafiltration
rates.

Prismaflex disposable sets available for use with the Prismaflex control unit are listed
in chapter 14.

.Alarm limits defined on page3:10 set the mininum patient body weight allowing for a
safe treatment witihrespect to fluid imbalan& iues, namely:
* 20 kg for Iow Flov sets,

* 20 kg for Hih w sets. 

These restrictions should be combine with the weight limitations of disposable sets in
relation to extracorporeal blood olume. Combination of these independent limitations
result in.the mininium patient' 4ighi specifications, described in Table "Sets and patient
weighlt'limits" on page 2:17 2')
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Sets and patient weight limits

Control unit limitations Disposable limitation Applicable minimum patient
weight

Low Flow set 20 kg M60 11 kg 20 kg

High Flow 20 kg HF1000 30 kg 30 kg
sets HF1400 30 kg 30 kg

M00 30 kg 30 kg
M150 30 kg 30 kg
TPE2000 Adults Adults

Some sets are not available in some countries due to local regulations. Cheiith the
local representative for availability.
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Disposable Set
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Figitre 2: 7 I)isposable Set componwts

1. Sample sites
Color-coded ports with a plug that allow needle entry to the set. Used to obtain fluid
or blood samples. Access is gained via a 2 1-gauge (or smaller diameter) needle
attached to a s. ringe.

2. Pressure pods
There are three circular 'pods" in the set. Each contains a diaphragm and fits into a
pressure sensor housing on the control unit. The pods and pressure sensors (inside the
control unit) enable noninvasive pressure monitoring.

3. Deaeration chamber
A component on the return line that allows the Prismaflex control unit to manage air.
monitor return line pressure, and add post-filter replacement solution to the return line.

2:18 Description of the Prismaflex System G509W3Reveson 09.2010
MDREC-1229D3 Versio, 12 EffectIve date Proram verion 5,x

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 2, Page 39 of 247

4. PBP (Pre-blood pump) line (white-striped)
If required, conveys a prescribed infusion solution from the bag on the PBP scale
(white) to the blood access line. The PBP solution enters the access line at a location
immediately after patient blood enters and before the blood pump.

5. Replacement line (purple-striped)
Conveys replacement solution from the bag on the replacement scale (purple) to the
blood flowpath, not available in all therapies.

6. Dialysate/replacement 2 line (green-striped)
Conveys solution from the green coded scale to the fluid compartmentof-the filter
(dialysate) or to blood flow path (replacement 2). Availble in CRRT sets-only See
chapter 5, "Continuous Renal Replacement Therapies (CRRT)".

7. Effluent line (yellow-striped)
Conveys ultrafiltrate and/or spent dialysate from the fluid compartment of the filter
to the effluent bag.

8. Access line (red-striped)
Conveys blood from the patient's blood access site to the filter.

9. Warmer connection y
Male-female Luer connectors allow connection of the extension line of Prismatherm
Il Blood Warmer, see chapter "8" on page 8:1 for mor information.

10. Syringe line
In "Standard - Syringe" anticoagulatiomethod, the syringe line on the disposable set
conveys anticoagulant from the syringe to the blood flowpath. A'non-return valve is
present on the syringe line. The syringe lie isspre-clipped-tothe cartridge and should
remain so if not using the standard anti$oagtlation methodr'"

11. Chamber monitor line
Connects the deaeration chamber-with the return pres port, enabling pressure
monitoring and removal of air, if needed. The Prismaffcx system can remove air
semiautomatically by drawing it out through thereturn pressure port. A fluid barrier at
the distal end of the-line protects the return presiur port from accidental blood/fluid
entry See "Air Reihoval.Proc&iires" on pag'eAl080.

12. Cartridge
Plastic componen/tin the center of the'iet that holds the filter, pump segments, and
pinch valve segmentsvlas slots for th'lIoader on the control unit. Allows automatic
loading/unloadif ,othe set.

13. Fijti 2  it
Filter characteristics are dpenant on the chosen Prismaflex disposable set. Refer to
terapy sections for more-information.

14> Pump segments
Tubing that threads into the raceway of each peristaltic pump. Loaded automatically
when the loader pulls the Prismallex disposable set flush with the control unit.

1 Electrostatic discharger ring
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16. Return line (blue-striped)
Conveys blood from the filter to the patient's blood return site.

Prismaflex Accessories
For information about accessories and spare parts, see the Prismaflex Spare Part
Catalogue provided by the local representative.

Hardware Accessories

Blood Warmers
See Chapter 8: Blood Warmers on page 8:1.

UPS Requirements for Installation with Prismaflex
An external UPS (uninterruptible power supply) can be used together vith Prismaflex. A
Spare part instruction with installation details and requirements for the external UPS is
available from technical support.

Disposable Accessories
For information and supply of all listed disposable accessories, contactlf'local
representative.

Effluent Bag ''-

CRRT sets come with a 5000 ml effluent b'ag.'TPE sets come with a 5000 ml effluent bag.
5000 ml (SP414) and 9000 miV(SP418) bags can be purchiased separately.

-7-

K 3

Figure 2:8 The SP-418, 91tEffluent bag

1I Bag for collection ultrafiltrate or waste dialysate depending on therapy in use
< X2. Eyelets for hanging effluent bag on scale hook

3. Outlet port for easy draining of the bag before disposal
4. Female Luer lock for connection to the end of Prismaflex disposable set effluent line
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SP-394 Accessory for TPE
The SP-394 accessory is designed for connecting several replacement containers at a time
during TPE therapy. The SP-394 accessory for TPE is illustrated in the TPE chapter
on page 6:14.

Stand alone fluid barrier
For replacing the fluid barrier during therapy, the VP-2 pressure transducer protetor
accessory must be used. See "chapter 10: Troubleshooting" on page 10:79.

Prismatherm II extension line
For using the Prismatherm II blood warmer, the SP420 warmer extension linemust be
used and connected during setup. See "chapter 8: Blood Warmers" on page 8:1>

c45
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About the Chapter
This chapter describes the Prismafilex control unit functions.

Blood Flow Path Management
Blood flow path consists of:

* access line connecting the patient to the blood pump

* peristaltic blood pump

* filter line connecting blood pump outlet to filter inlet /

* blood compartment of the filter

* return line connecting filter outlet to the patient

Each segment of the blood flow path is equipped for pressure monitoring, see "Pressure
Management" on page 3:3. Return line is also equipped for the collection of air and the
prevention of air infusion to the patient, see Figure 2:7 on page 2:18. \

Blood Access Monitoring N

The most commonly used blood access method'for Prismaflex therapies is cential venous
access and return. A dual-lumen venous cathet r4i'the recommended blol access
device; however, two single-lumen venous catheterscanalso be used.

In certain circumstances, arterial blood access via arterio-venous ) fistula may be
desirable. Blood access may also bevia an extermalblood access'device connected to the
Prismaflex disposable set. In some situations blood return is via'i asigle lumen venous
catheter or a large peripheral vein. '"

The size of the catheter should be adapted to patient and blood flow rate prescription for
the extracorporeal therapy. Inadequate'catheter - blood' flowrate combination may lead to
very negative access pressure and/or 'er{ positive rettil pressure with a possible high
occurrence rate of Warning Access Pressure ExtremelyNegative or Warning: Return
Extremely positive alarms;,Reduction of blood floIrItate or change of vascular access to
a larger catheter shall then be coisidered. At the iopposite, inadequate catheter - blood
flow combination can match vith access or rethi nressure close to zero and prevent the
system from det6ecting.disconnection at the vascular access (Advisory: Cannot Detect
Access/Return'Disconnection). Increase of blood flow rate or change of vascular access
to a smaller atheter vhall tlen be considered.

Blood Pump-and Pre. BoId Pump
The PBP solution is added tothe 'access line immediately after the patient's blood enters
from the access site, and befoe.the access line reaches the blood pump. Because of this,
the amount of blood actually pumped with each revolution of the blood pump is reduced.
To maintain the set blood flow, the Prismaflex software increases the blood pump flow:

Q~p = Qb + Qpbp

Where QBP is Blood pump flow (ml/min), Qb is Set blood flow (m/min) and Qpbp is
Set PBP flow (ml/min)
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During priming of the set (Setup mode), the blood pump turns clockwise (except for a few
seconds in counterclockwise) and performs forward priming of the blood lines and filter.

Pressure Management
The Prismaflex control unit has an integral pressure monitoring system providing
noninvasive assessment of the access, filter, return and effluent lines.

Monitoring provides notification to the operator of abnormal pressure conditions, such
as extreme positive pressure in the return line. Monitoring also provides data needed by
Prismallex software to calculate other vital pressure conditions such as filter pressure
drop (Pressure Drop). These calculations are used to provide notificationthat'clotting has
begun in the filter or that the filter has clotted and the set must be changed /

Components for Access, Filter, and Effluent Monitoring-
Components for monitoring the pressures in the access line, filterand efluent line include
the following: \1I/

* Pressure pods. Prismaflex disposable sets have a pressure pod in these locations:
access line (access pod), filter inlet (filter pod) and effluentiline (effluent pod). See
Figure 2:2 on page 2:6. /

* Pressure sensor housings. The front panel of the co I unit has three seiisor housings
that accept the pressure pods described abo%'e: lhe housings provide connection
between the pods and the pressure sensors inside'the control unit. TheIocations of the
sensor housings are shown in Figure 2:3 on page 2:8.

Note: A fourth pressure sensor housing (upperleft of control unitf hfor use with future
therapies and not applicable to curreit therapies." <)'V

* Pressure sensors. A pressure sensor (transducer) is located inside the control unit,
behind each pressure sensor'housing.

Each pressure pod has a fluid compartment (top side)and an air compartment (bottom
side). The compartments are separated by a flexible dijphragm, which normally rests in
the middle of the pod, At-the pressure neutral positinDuring a patient treatment, the
fluid compartment of the 6d is fille4 with the fluid Iowing through the line to which
the pod is attached. 7
fluctuations in~ui~d pressure cause the diaphragm of the pod to move, compressing
or expandingSt heair colunii on the other-side of the diaphragm. '[he pressure sensor
receives these fluctuatiois'and convertis'iiem to electrical signals that are sent to
Prismaflex softwariand'interpreted asa piessure value.

During peration, the pressure diajha gms can move slightly out of neutral position. The
Prismaflex control'unit has an'au tnatic reposition system (ARPS), located internally To
ensure proper pressure monitoriig every two hours the ARPS moves all diaphragms back
to neutral'position and tests ti> pressure sensors for correct functioning.

Components for Return Pressure Monitoring
Components for monitoring the pressure in the return line include the following:

* Deacration chamber, located on the return line of the set. 5 5 S
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* Chamber monitor line. An integral part of the deaeration chamber, this line provides a
connection between the top portion of the deaeration chamber and the return pressure
port on the control unit.

* Return pressure port. The front panel of the control unit has a luer-lock port located
on the upper right (see Figure 2:2 on page 2:6). The port connects with the chamber
monitor line.

* Pressure sensor. The return pressure sensor is located inside the control unit,-behi d
the return pressure port.

During a patient treatment, blood flows out of the outlet port of the filter, into a short
portion of the return line, then into the deaeration chamber on the returnline> The
chamber also receives any post-filter replacement solution that is in use./The fluid-in the
chamber then flows into the final portion of return line leading to the p'atieht.

The topmost portion of the deaeration chamber and the chamber monitor line are filled
with a few milliliters of air (between 1 and 2 ml). Fluctuations in the pressure exerted by
this column of air are received by the pressure sensor located behiiid the retum pressure
port. To ensure proper pressure monitoring, every two hours the autonatic reposition
system (ARPS) tests the return pressure sensor for correct ftunctionmg.

Pressures During Operation
Pressures vary within the set depending on individual patient.characteristics:(blood
pressure and blood viscosity), as well as size of the patient atheter, flow and
therapy being delivered. The actual pressures at allinonitoring sites canbtviewed on the
Status screen during a patient treatment.

The following information is general and inten'ded only to acquaintthe operator with
broad pressure ranges that can be expected vith'use of the Prism ex system.

Access pod pressure Can be negative or positivedepending on the blood
ource to which the accessiMie is connected.

Return pressure Always positive t

Filter pod pressure Always positive and higlier than Return pressure. The
filter pod is located iiediately before the filter and
measures the area ofrmst positive (highest) pressure in

'the set.

Effluent pod pressure Can be positive or negative, depending on the
ultrafiltration'rate and therapy chosen.

Access Pressure Monitoring Ranges
The Pperator must enter the prope. access pressure monitoring range for a patient
treatnient/This-is-done in the Eii e Treatment Settings screen during set-up.

The blood source that the access line is connected to determines the range which should
tb'selected. as shown below.

Access Line Connected To: Proper Monitoring Range

Patient central venous catheter Negative

External blood access device Positive 559
Patient arterio-venous fistula Positive
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Note: The monitoring range cannot be changed unless moving through a recirculation
sequence once the operator selects it

Extreme Pressure Limits
Pressure limits are enforced by Prismaflex software to ensure patient safety. If a monitored
pressure goes outside the manufacturer-established extreme limits, a Warning alarm '

occurs. Warning alarms stop all pumps and close the return line clamp. "Extreme pressure
limits for CRRT" on page 3:5 shows the manufacturer-established extreme pressurelimits

Three of the extreme pressure limits (Warning: Access Extremely Negative,-,
Warning: Access Extremely Positive, and Warning: Return Extremely Positive) are
operator-settable in Custom mode. If desired. the operator can modif these limts :so
that a Warning alarm will occur prior to reaching the manufacturer-establihed extreme
limit. For more information, see "Custom Mode" on page 4:20 and "User-controllable
Settings" on page 4:21.

Extreme pressure limits for CRRT

mmHg Alarm

+450 Waming: Filter Extremely positive

+350 Warning: Return Extremely Positive

+300 Warning: Access Extremel Positive
(for positive access pressure range)

+250

+150

+10 Disconnection; Waring:Retum Disconnection
Waing: Access Disconnection (for positive access pressure range)

0

'Warming:' Access Disconnecton

(for negative access pressure range)

-150

7Warning: Access Extremely Negative
-250

(for negative access pressurernge)

PressurelOperating Pli
Whenever the Prismallex control unit is operating, a reference pressure value is stored in

/'software memory for each pressure pod and the return line sensor. This value is called
/ th' jressnre operating point. Software continually compares the current pressure at

each monitoring site with the pressure operating point. In this way, the control unit can
detect changing pressure conditions in the set and notify the operator with an Advisory
or Warning alarm. 66
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Initial Values

Operating points are initially established a short time after the control unit enters Run
mode, when pumps have attained the proper speed and blood flow through the set
is stabilized. The amount of time that elapses before all initial operating points are
established depends on the operator-set blood flow rate and the filter blood volume.

The initial operating points are established by recording the current pressure at each
pressure pod at the end of the time periods shown above.

Note: Some pressure alarms cannot be issued until the operating points are established

Subsequent Values
7

During operation, certain events cause the control unit to reset (re-establish) al pressure
operating points by again recording the current pressure at each monitoringk site and
storing the value in memory. This ensures that pressure monitoring remains accurate
during the patient treatmenL

Operating points are re-established whenever one or more of the following occurs:

* After the blood pump changes speed during Run mod (due to operator changing
die flow rate).

* After the blood pump restarts (following an alarm or'after pressing RESUME from the
Stop screen). "

* After the operator presses the CONTINUE softk from a Caution ala screen.

* The pressure operating points are also updated after periodic self-test.

Pressure Trending Limits ' c> (,
If the access or return pressure changes 50'mrmg (or 70 - if blood flow>200
ml/min) negative or positive frdm its establised pressure operating point the control
unit notifies the operator by issuing an Advisory alarm ora'Waming alarm, as shown in
"Pressure trending limits" on page 3:6'These alarmscak be cleared by pressing the
CONTINUE key on the alarm screen. This resets the pressure operating points to the
current pressures at each monitoring site.

Pressure trending limits

mmllg Alarm

/ Advisory Access Pressure Rising
+504+70 - - - o singt/ Adisory: Return Too Positive

Pressure Operating Point NWarming: Return Extremely Positive

- 7 !Warning: Return Pressure Dropping
Advisory Access Too Negative 5 6 1

'Cannot Detect Disconnection' Limits
Ifa access or return pressure operating point is set too close to zero, the Prismallex control
unit cannot enable disconnection monitoring. The control unit issues a "Cannot Detect
Disconnection" Advisory alarm to notify the operator and give instructions for remedying
the situation. The pressures at which these Advisory alarms occur are shown in "Cannot
Detect Disconnection Pressure limits" on page 3:7.
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Cannot Detect Disconnection Pressure limits

mmHg Alarm

+10 1 Advisory: Cannot Detect Return
Advisory: Cannot Detect Access (for positive access pressure range)

0

Advisory: Cannot Detect Access
(for negative access pressure range)

/
Software-calculated Pressures
Prismaflex software uses monitored pressure values to calculate other vital pressure
conditions, including filter pressure drop and other parameters depending on the therapy
in use. These pressures indicate conditions within the filter. Thej7'are-used to provide
notification that clotting or membrane pore plugging (clogging)'i ginni in the
filter-or that the filter has clotted or membrane pores have plugg'ed(61ogged) and the
set must be changed.

These additional pressure data are displayed and updated on the.Status screen during a
patient treatment. In addition, a Status Graph (line giii)-sho ying the trends of these
pressures over an operator-settable period of I to 3 hourscan be displayed, see "Custom
Mode" on page 4:20. NN,

Filter Pressure Drop (Pressure Drop)
Filter pressure drop is a calculated value usd to'determine pressurclconditions in the
blood compartment of the filter. Filter pressiredroji is calculately ,Prismaflex software
as follows: A

APfil = Pfil - Pret

Where APfil is Filter pressure drop (nimHg), Pfil is Filt :pod pressure (mmHg) and
Pret is Return sensor pressure (mmHg)'

Filter pressure and Retumpressurereadings are automatically corrected by softvare
for hydrostatic pressure ilias6skto'compute and diiliy Pressure Drop data (-25 mmHg
correction). / K
During a patienttreatmenLmicroclotting-can occur in the blood compartment of the filter,
eventually leidiig io'grossclotting and the'need to change to a new set. Clotting creates
resistance as bloId flows through th filtertand causes the filter pressure drop to increase.

he following example shows howfilter pressure drop increases with filter use:

Increase of Filter Pressure Drop with Filter Use

Begin Time After Filter Has Been in Use

Filr pod pressure 150 mmHg 300 mmHg

- Return sensor pressure 90 mmHg 180 mmHg

{Filter pressure drop 60 mmHg 120 mmHg 6
= Displayed Filter pressure drop 35 mmHg 95 mmHg

In the above example, filter pressure drop increased by 60 mmHg.
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During operation, software sets the initial value for filter pressure drop at the same time
the initial operating points are established (shortly after entering Run mode), see "Pressure
Operating Points" on page 3:5. This initial value is reset each time the blood flow rate
is changed. The amount of increase above the initial filter pressure drop contributes
to the Advisory: Filter Is Clotting alarm. The operator can set the amount of increase
that will trigger the alarm. For more information, see 'Custom Mode" on page 4:20,
"User-controllable Settings" on page 4:21. For "Filter Pressure-Plasmafilter Is Clotting
Advisory Limits" in "Chapter 12: Specifications" on page 12:1.

Fluid Management

Fluid management in Prismaflex system is based on three findaments:

- pumps and scales

- bags and containers

- protection from fluid imbalance

Pumps and Scales
The Prismaflex system controls flow rate of solutions bycombining a pump and a scale.
The machine has four occlusive, peristaltic pumps and four scales. Color coding of the
scales matches the color coding of disposable linesand clamps. Shape and'coltr coding
of the scales match shape and color coding of the instructions and alanmsr6ens. The
number of pumps used and their functiondepends onihe'selected theiap3?

The Prismaflex software controls the speed'oftheperistaltic pumplis toconstantly maintain
the set flow rates, based on the changig we it f the fluid bAgs/domtainers in use.

Set flow rates are: 0 i

- either directly set by the opeaor, like dialysate or ra ent

or

- computed by the software as a function of the operator-set flow and anticoagulation
settings and the therapy i'nuse, like PBP and effluent See chapter 5: "Continuous
Renal Replacement Thera'i6 (CRRT)"(chaiper 6: "Therapeutic Plasma Exchange
(TPE)" and'chapter 7: "Anticoagulation Methods".

During a patient treatment'(Run mode)Qil/te peristaltic pumps turn clockwise and if
the blood pump siopsifor'any reasontkillother pumps also stop. When the blood pump
resumes,-the other pumps also resume after a short delay.

Solution Bags and Obiitainers
e Prismaflex system is validated to operate with GAMBRO® bags. Standard dialysate,PBx and replacement solution bags are 5000 ml. Standard effluent bags are 5000 ml or

9000 ml, see 'Effluent Bag" on page 2:20. Prismaflex scales can accept bags/containers
with a total weight of up to I1kg (see also chapter 12, Specifications).

563
Before using non GAMvBRO® bags on Prismaflex system, the operator must verify that:

- the bag or container does not interact with the machine cabinet or basement
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- the bag or container does not interact with bags hung on the next scales

- Prismaflex disposable set lines are not kinked or interacting with the basement when
connected to the bag/container.

- bag perforations match the removable carrying bar with three hooks - to get a steady
assembly for the scales

- the bag is compatible with the selected Empty Bag method, see next section

See "Changing a Bag During Treatment" on page 4:26 for changing bags instructions.

Empty Bag Methods
The Prismaflex system offers two methods for automatic detection of emp tystte of
bag or container:

- Fixed Empty Bag method: machine stops when weight hung on scale reaches 230 g

- Variable Empty Bag method: machine stops after thespecifled solution volume has
been pumped from the bag or container V

When an empty bag is detected, machine stops and informs operator via the screen.

Variable Empty Bag method is especially designed for the use'of containersike bottles.

This method is the only method available for:

* TPE therapies. See operating instructions-in chapter 6.

Fixed Empty Bag method is the default method iirCRRT therapy ad is validated for
GAMBRO® bags. If using non GAMBRO®4iags, the operator must verify if they are
compatible with the Fixed Empty Bag method.-

Empty Bag method is user-selectablrein custom mode;,see- 2-ser-controllable Settings:
CRRT specific settings" on page 4:22.sIhcorrect selection of the Empty Bag method or
of the bag/container volume may result in failure of tIe:Empty Bag alarm, leading to
air intake in the blood flow path "

Effluent Bag
Prismaflex system manages the effluent bag m away similar to the Variable Empty Bag
method by controllingthe amount of fluidpumped into the effluent bag. This volume
can be adjusted accoring'to the size of-effluent bag in use; see accessories description
"Effluent Bag" 1nag2: 20

Protectin frm Flow b lems
The Prismaflex system is designed to provide for safe fluid balance management.
Flow problems in the fluid lines' bags, or pump segments can change the flow rate
within the fluid lines and the filter and cause errors in the patient fluid balance. The
Prismaflex protective software protects from these situations via alarms that suspend the
treatment and alert the operator. This section describes the alarms which apply to all
theraplies.

564
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How Prismaflex Monitors the Flow Rates and Fluids
The scales continuously monitor the weight of the PBP, dialysate, replacement, and
effluent bags and provide information to Prismaflex software about how much fluid the
control unit has pumped. The information is subject to the accuracy specifications of the
scales. See Accuracy Specification in "Chapter 12: Specifications" on page 12:6.

During operation, software compares the actual bag weights to the expected weights. The
expected weights are continually computed, based on the flow rates that the operator\
has set. The control unit stops all fluid pumps and issues a "Weight" caution alarm if
the actual weight of a bag varies too much from the expected value. The alarm usually
indicates a flow obstruction.

In addition to bag weights, Prismaflex software monitors the speed of PBP/ dialysate,7
replacement and effluent pumps. The machine stops all fluid pumps and issue's an
"Incorrect Flow" Caution alarm if the speed of a pump has stayed constantly at its
minimal or maximal allowed speed for too long. The alarm usually indicates a problem
with solutions not infusing at their expected rates, often due to partial flow obstructions.

'Weighr Alarm
The Prismaflex system continuously monitors the weight of the PBP, dialysate,
replacement, and effluent bags. The different scalesprovide iformation to the Prismaflex
software about how much fluid the control unit has 'puimied. -During operation, the
software compares the actual bag weights to the expectedeights. The control unit stops
all fluid pumps and issues a "Weight" caution alarm if the attiial weight ofiindividual
bag varies too much from the expected value.

The Prismaflex system has two different thresholds for issuing "Weight"alarms: one for
"Immediate" deviations, and one for "Cumulaiive" deviations withiira one hour period.
The threshold for the "Immediate" alarm is fixed oa deviation of20 ml, whereas the
"Cumulative" alarm is set to either 40 mlor-120m. dependingon the set type.

Thresholds for-"Veight" AlarmQs
The control unit stops all fluid pu'nps if an alarm is issued.TI Mblood pump continues to run
and circulates the patient's blood throbgh'the blood flow path

Set' Flow rate Immediaii'e;alarm Cumulative alarm

Low flow sets All flowrates 20 r t 40 ml over I hour

High flow sets All flow rates/ 20 ml 120 ml over I hour

a. See "Table Setsand patient weight limits" on tpge 2:17 for a list of High Flow/Low Flow sets.

Common causes-of hn Immediate "Weight" alarm:

* Flow-obstruction (e.g. unintefitionally clamped fluid line, or incorrect break of the
frangible pin or peeling of the'seal of a fluid bag)

* Majorfluid leakage

*) Swingig or partially supported bag

//' Environment with vibrations

Common causes of a Cumulative "Weight" alarm:

* Partial flow obstruction (e.g. incorrect break of the frangible pin, kink) 5 6 5
* Fluid leakage
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. Degassing (highly negative effluent pressure, or incorrect break of the frangible pin
or peeling of the seal of a solution bag)

* Pump occlusivity problems

'Incorrect Flowu Alarm
Minimum and maximum speeds of PBP, dialysate, replacement and effluent are computed
as a function of set flow rate. In most circumstances, the "Incorrect Flow" alarmis
triggered when a pump operates for five minutes at its extreme allowed speed; this time
may be longer for low flow rate settings.

Common causes of an "Incorrect Flow" alarm:

* Partial flow obstruction (e.g.incorrect break of the frangible pin, kink)

* Fluid leakage

* Degassing (highly negative effluent pressure, or incorrect brea f the frangible pin
or peeling of the seal of a solution bag)

* Pump occlusivity problems

Remedying the 'Weighr and uIncorrect Flown Alarms
Instructions are provided on the alarm screens andin the "Chapter 10: Troubleshooting".
The operator should thoroughly investigate and remedy-all possible problems before
pressing the COATINUE sofikey on the alarm screen, which restarts th'e fluid pumps.
Once the underlying problems are resolved the Prismaflex control-unit will temporarily
increase the fluid flow on the affected bag i o'rd rio compensatef& the occurred flow
deviation.

If the underlying problem persists, subsequent alarms will:occur. Episodes of unresolved
Incorrect "Weight". or "Incorrect Flow" alarms can resultiA'ubstantial fluid losses or
gains in the patient. These are additionally monitoredb 'the Prismaflex system and if
indicated, additional alarms are issued See "Chaptetz5-Continuous Renal Replacement
Therapies (CRRT)", and "chapter 6: Therapeutic Plifsma Exchange (WE)" for treatment
specific details on these alarms.

Air Management

Description N

Prismafle'blood flow path is desig ed to minimize trapping of air bubbles and to collect
all airin the laeration chamberT 'this end upward blood flow is managed in the filter
and in'the pods. The specific design of the deaeration chamber provides for:

- a stable la/yer of infusion fluid at the top of the chamber when using post-replacement
infusion, thus preventing air-blood interface and minimizing clotting

- a circular blood flow pattern in the chamber allowing for efficient removal of air
bubbles within a limited blood volume

566
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Deaeration Chamber Monitoring
The fluid level in the deacration chamber may vary due to procedures during treatment. A
small amount of air may be introduced each time, e.g. when changing bags. Frequent
monitoring of the level is necessary. If the fluid level in the deaeration chamber is not
accurate (refer to the drawing displayed on the screen), the level can be adjusted while all
pumps remain running. See "Deaeration Chamber" on page 4:28.

Changing the Fluid Barrier
In case the fluid barrier has been wet, it is recommended to interrupt the therapy and
change the set. Trained and experienced operators may however change tie fluid barrier
component; instructions are provided in chapter 10: "Troubleshootingn 'page10:80:

Anticoagulation Methods
The Prismaflex machine has a syringe pump that delivers anticoagulait to the blood flow,
if desired. Various syringe sizes and brands can be used. \

The following anticoagulation methods are selectable on the
Choose Anticoagulation lethod screen:

* Standard - Syringe. For treatments with anticoagulation-regimen, using the
Prismallex syringe pump.

* Standard - No Syringe. For treatments performed without anticoagfion regimen.
The Prismaflex syringe pump is disabled durin'ttlic entire treatmenh &

Treatment Preparation N>

Set loading and Identifica tion
Loading sequence automatically installs all the pump ;iegments of the
Prismaflex disposable set in the pumljhraceways. It ideitifies the set by reading its bar
code. This identification allows the system for selectiQi'the relevant operating flow and
pressure ranges, as welfas the specific primng sequence.

Set Priming
Set priming isstructured'i one or more prining cycles. The operator initiates each
priming cycle wiic us'ually requireIsi0'ml of priming fluid. During priming, the
Prismaflex.system checks for common handling errors, e.g. clamped lines and tangled
lines, and gives troubleshooting instictions when necessary. The operator must connect
one or more solution bags to blo'tdflow path to prime according to instructions given
on thescreen. Solution bags/contaiers will be required on the scales according to the
selected thbrapy.

PBP solution bag is not requested if not part of the prescription and if default PBP flow
rate is zero.

PBRsolution bag will be systematically requested in the following situations:

* After a CHANGE SET sequence where PBP was prescribed. 5 6 7
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Alarm Safety and Monitoring Systems

Alarm Safety System
The Prismaflex control unit continually monitors itself and the Prismaflex disposable\
set for abnormal conditions. Depending on the circumstance, the operator is alerted by
the following:

* Red or yellow status light

* Audible alarm

* Alarm screen on the display, giving instructions for responding to / abnormal
condition /

Alarms are prioritized into Warning, Malfunction, Caution, and Advisory alarms. See
"Chapter 9:"Alarm System" on page 9:1, for more information6

Monitoring Systems
Pressure
The Prismaflex control unit has an integral pressure monitorin system. The system alerts
the operator (via alarms) to abnormal pressure conditions. ?uch as clotting orextreme
positive pressure in the return line For more information, se'e-'Componentso'r. Return
Pressure Monitoring" on page 3:3. >

Blood Leak
The Prismaflex control unit has an infrared blood leak detector that monitors the effluent
line for blood. If blood is detected, the operator'is'iotified via a Warning alarm which
stops the blood pump and closes the returi.line clamp.

Air Bubble
The Prismaflex control unit has an ultrasonic air bubble d6tector that continually monitors
the return line for the presence of air. The detector consistsof two ultrasonic transducers
(transmitter and receiver). If air is detected, the opertaois notified via a Warning alarm
that stops the blood pump and closes the return line clamp.

Patient Connection "
The Prismaflex control unit has additional sensors within the housing of the air
bubble detectorfinicluding a tubing detection switch and a patient blood sensor. These
sensors can detect the'presence/absence f the return line and whether blood is in
the line. The presence of blood in the r ti line at this location on the machine is
interpreted by Prismaflex software asi indication that a patient is connected to a loaded
Prismaflex'disposable'let.

A Warnmg alarmoccurs if theoperating mode of the machine indicates that a return
line should NOT be installed and/or that blood should NOT be in the return line. The
operator is.required to verify whether a patient is connected and take appropriate action.
Depending oi operator response, patient safety alarms may be enabled immediately or
may be disabled until start of treatment. See "Warning: Blood Detected in Set" alarm in
chapter 10: "Troubleshooting".

Flow rates and volumes 568
The Prismaflex control unit has scales that continually monitor pumped volumes and
flow rates of the PBP, dialysate, replacement and effluent pumps. For more information
refer to page 3:8 of this chapter.
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Self-tests of the Prismaflex System
The Prismaflex software continually monitors the operation of the control unit and the
Prismaflex disposable set. As part of this regular monitoring, three different types of
self-tests are performed. Each self-test consists of a series of subtests done in a sequential
order.

The first self-test is the initialization test. This test series is done after the operator turns
the power switch to "On." The initialization test ensures that the Control and Protective
subsystems are operating properly. When the initialization test is successfully completed
the control unit enters Setup mode.

The second self-test is the prime self-test. This occurs when the device is'in Setup mode,
while the operator is selecting the physician-ordered therapy, and is loading, pruing, and
inspecting the Prismaflex disposable set.

The third test series is the periodic self-test, which is conducted every two hours during
Run mode while the patient treatment is underway. Following isa-summary of the three
self-tests.

Note: Complete descriptions of these self-tests and all other monitorng routines of the
Prismaflex control unit are provided in the Prismailex Seryice Mvanual\For Prime Self-test
and Periodic Self-test, see also Chapter 10: "Troubleshooting".

Initialization Test
The initialization test begins after the operator turnsthepower switch to On" position.
The Logo screen appears on the machinedisplay, the non-mutable buzesounds. and
some status lights are lit during the test. Aft& the initialization test completes, the control
unit enters Setup mode. x

Prime Self-test
The prime self-test consists of twophases of subtests: .pre-prime and post-prime.
The pre-prime phase starts together witlithe LOAD phase. The operator manually
starts the post-prime phase of testing by pressing the-PRIME TEST softikey on the
Priming X of-X Cycles'Gomplete screen. It includsubtests done during the

periodic self-test ofRunbde. as well as additional subtests.

During the testing,process, if any subtest fails, n alarm occurs informing the operator
about the specific'failre and providing instructions.
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Periodic Self-test
A periodic self-test is conducted by the control unit at the following times:

* During a patient treatment (Run mode): A periodic self-test is conducted every two
hours. The first periodic self-test starts 10 minutes after Run mode is entered.
Periodic self-test may be delayed 10 min by selecting the DEL4Y softkey. TimeA
schedule of the periodic self-test may also be automatically modified by the system
according to next intervention schedule (bag change).

* Following an operator's request (Run mode): A periodic self-test is conducted by
pressing the SELF-TEST sofikey from the System Tools screen.

CAUTION ,
I The DELAY function must not be used more than twice in a row. Failureof --
- pressure monitoring systems may occur if there are too many consecutive uses

of the DELAY function.
CAUTION

Periodic self-test appears as an Advisory alarm with no CONTINUE softkey. Flow
Rates and History information can be read from the self-test alarm \cieen. A complete
periodic self-test takes approximately I to 6 minutes. During the testing process, if any
subtest fails, the entire periodic self-test fails and the Malfunction: Self-test Failure alarm
occurs. The alarm screen identifies the subtest that failedifnrovides instructions for the
operator. i

Alarm Monitoring During the Periodic Selftest
Some alarms are managed differently durig the periodic self-testdepending on the
subtest in progress. Of the alarms affected' ;somemonitors operat set limits, some
monitors new, temporary limits, and others ar& disabled. I

Muting the Periodic Self-tst-Signal
During the periodic self-test the systemis by default sett'continuously beeping. This is
to remind the operator that some alarms are managed-differently during the self-test. It is
possible to mute this alarm by pressing theMUTEs fkey during the self-test.

The alarm can also be set toauto mute from the odify Settings screen, accessible via the
Status/System tools screen. If Mute Self-Testise tto "On", the alarm only sounds three
times and then goes silent. The auto mute willbe reset to default ("Off') when selecting
New Patient of Same,Patient during set-u$.

The remote alarm is unaffected by this setting.

SIf another alarm occurs at the scheduled start of a periodic self-test, the self-test may be delayed
up to 15 seconds.

G503993 RWvl o 09.2010 General Prismaflex Functions 3:15eMft mn 5sso,: 1 3 Effsalve dl.

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 2, Page 58 of 247

[CL

-- 5,
7
K

N.

-N
N

§7 -j

CThis page is intentionally left blank>
N>2

N ~~-" '<6'
-N 2 ->

K) (N>it

N

S
N'>

N /
N

V

6</

/
Nt

K'

571

3 16 General Prismafiex Functions C5039~23 RaM~c 09.2010MOREc-1229e3 Version: I 3 Eneorve date Program venice Sn

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 2, Page 59 of 247

Chapter 4

Operating the Prismaflex System
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System Overview

Communicating with the Prismaflex Control Unit
Prismaflex has a color touch screen display. The touch screen allows the operator to
interact with the control unit by pressing various softkeys.

Interactive Display
During operation, different screens appear on the display, showing informaion about
the treatment, giving steps the operator should take, and alerting the operator to any
abnormal conditions. Specific display contents depend on the soflwaremodeand
operating conditions at the moment. Some types of operating data, such as history
data, are only displayed when requested by the operator. The display is also a vehicle
for servicing the system.

Softkeys are located along the bottom of each screen and may also appelaion the sides.
Softkeys allow the operator to give commands to the control unit and'navigate between
screens. The operator presses the desired softkey to initiate the finction described by its
name. The name and function of many of the softkeys change, depending on operating
conditions. In this way, the operator is led through operating-and alarm response
situations.

In most cases, when the operator presses a softkey, a new screen appears im'%ediately. In
other cases, the same screen remains on the di play and the color of the pressed softkey
changes to indicate that it is selected. The selected'softkey may need tot rpiessed again
to deselect it before the action requested can occur. Ikstructions on the screen guide
the operator if this is required.

Sofikeys appearing on certain screens may bv mactive until the:erator makes a certain
choice or performs a required action>Wliena soflkey is not a Al able for use, its name
or symbol is gray. When the sofkey becomesavailable, itsnam or symbol assumes its
normal color.

User-controllable Settings
In order to administer thespecific patient treatm tprscribed by the physician, the
operator controls many of the.control unit's se ings. Other settings are controlled only
by the manufacturer o;- by authorized service, inicians.

The tables injtser-9 ontrollable Settings'starting on page 4:21 lists all user-controllable
settings, their default values settg ptons, and the operating mode in which they can be
changed.

Default Values
Theie'are/default 7alues for each setting. Default values are initially set by the
manufacturer. The followiniKo nation pertains to default values:

Each possible therapy/set combination has its own default values, including values for
flow rates, bag volumes, and alarm limits.

There are additional default values for settings that apply to all therapy/set
combinations, for example, the decibel level of the audible alarm beep, and the size
and brand of the syringe allowed for use.
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* The default value of a setting controls operation, unless the operator selects a new
value for that setting during setup or administration of a treatment

* All settings revert to their default values whenever a New Patient procedure is chosen.

* The operator can change the default values of the user-controllable settings. This
,A

can only be done in Custom mode. For more information, see "Custom Mode" on
page 4:20.

Current Values "Y
Current values are those that control operation during a patient treatment.

When the operator chooses a particular therapy/set combination during th& Setup
procedure, the control unit uses the default values assigned to that combination.The7
operator can modify some of these values during the Setup procedure (Setup mode) or
while the patient treatment is underway (Run mode). Any changes made in Setup or Run
modes apply only to that treatment and do not affect the default values.

Safety Relevant Settings
Some user-controllable settings are critical to patient safety. These include all
treatment- flow rate- and anticoagulation settings. These,settings arc modifiable via the
Enter Treatment Settings- Enter Flow Settings- andEnterAnticoagulatin Settings screens.

Whenever the operator modifies a safety relevant setiingi he wvalue is shown twice
for operator confirmation. The modified value is shovn kn the Enter Flow Settings or
Enter Anticoagulation Settings screens, then again on a separate screen. In'Setup mode,
the separate screen is the Review Prescriptions screen; in Run mode, it is thStktus screen.

The operator must assure that the values of safety relevant settings arethesame in the
Enter Flow Settings and Enter Anticoagulaiion Settings screens as'on the'confirmation
screen. If the screens display different valuesfor the same setting;:adata corruption has
occurred. In this event, use of the Prismaflex control unit must be discontinued until
service has made repairs. '

Prescuiption Settings
Prescription settings include both Flow Rates and Aticoagulation Settings.

Flow rates are the settings that control the rate of'blood flow, PBP and replacement
infusion, dialysate and/or other flows depending on the therapy in use. Flow rates are
directly user-contfollable excet (9<
- the cffluent fow rate ffi'CRRT

- the effluent flow rate in TPE

These fls are automatically set bvsoftware, based on all other flow rates and
anticoagultion settings. See chapter 5, 6 for the description of available flow rate settings
m each therapy

-Anticoagulation settings are the settings that control the intensity of the anticoagulation;
7ettng parameters are dependent on the anticoagulation method in use. All anticoagulation
settings are directly user-controllable. See chapter 7 for the description of available
settings in each anticoagulation method.
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Adjusting the Prescription Settings
During the Setup procedure (Setup mode), the Enter Flow Settings and
Enter Anticoagulation Settings screens are displayed. The operator is prompted to assess
the default flow rates for the therapy/set chosen, make any changes desired for the current
treatment, and confirm all values shown on the Review Prescription Settings screen prior
to starting the patient treatment.

The VIEW CHANGES softkey (only available in Run mode) is lit when a change in \
the settings has been made. By pressing this button you can see the previously efiteied
values and the new values.

In Custom mode, if desired, the operator can change the default flow rates/Se "Custom
Mode" on page 4:20. )_

In Run mode, the operator can access the Enter Flow Settings and
Enter Anticoaglation Settings screens for adjusting the prescription paramcter as
needed. See "Operating modes" on page 4:10 and "User-controllable Settings" on page
4:21.

Viewing the Prescription Settings during Treatnient
During a patient treatment (Run mode), the current prescription settings are displayed on
the Status screen. For more information, see "Operatimgmodeslon page 4:10.

History Data "'
Vital machine conditions and operating duta is stored and updated miiute-by-minute in
software memory. The memory stores up'to 90hours of treatment data; thereafter, the old
data is deleted and the new data are added muiiibtclby-minute.

History data includes

* 1/O Data

* Events

* Graphs

Each category of data may be viewed on a History screen specific to it. I/O Data are
displayed on the-m'ain Historv streen. Treatmeit data are also displayed on this screen.
The Events and'Graphscreens are available fro!n the main History screen.

The History screen ca lie accessed from the Status screen during a treatment (Run mode)
and from the TreatihentComplete screen hen ending a treatment (End mode). History
data fortllast treatment performeid can be accessed from die Choose Patient screen
(Setu mo'de). History data can also saved onto a technical data card, if desired. See
"Saving theHistory Data" on'pae'4:5.

-History Data After a Treatment
AfIt a treatment is concluded, the history data is stored in Prismaflex software
memory. It can be viewed from the Choose Patient screen (Setup mode) by pressing the
L'ASTHISTORY softkey. The last history data is deleted when the NEW PATJENTsoftkey
is pressed, or whenever the date or time is changed in Custom mode.
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History Data During a Power Loss
If a power loss occurs during a treatment, the history data is retained in Prismaflex software
memory.

Saving the History Data
If desired, the history data can be copied electronically to a removable technical data card.
The card is placed in the technical data card holder on the rear of the Prismaflex'BiitfI 1s
unit and the data is copied using the DOWNLOAD DAT4 softkey on the History screen.
The data is saved in a text format as an .txt file, which can be imported into software
programs. Each time the DOWNLOAD DATA softkey is pressed, all of thejiifirmation in
all of the History screens is copied.

The card has to be placed in the technical data card holder to copy data and has to be
removed from the technical data card holder after data is saved. It is recommended to use
a separate technical data card for each patient whose record is being saved.

In End mode (at the end of a treatment), the History data for the current treatment is
downloaded automatically.

In Setup mode while the Choose Patient screen is displayed;,the History data for the last
treatment can be downloaded. This is the process to follow incase automatic download
has previously failed.

Note: The content of History data is reset when choosing New Patient.

1/O Data <
To facilitate periodic totalling of patient I/0 (input-and output) vo1umes during a
treatment, the cumulative totals of all Prismaflex-controlled fluidare computed and
updated minute-by-minute. This process egins .Nihen treatmeif (Run mode) starts. These
cumulative totals, called 1/0 Data, are reported on the mainHistory screen. For CRRT it
is also shown on the Status scie'en(Run mode).

View Periods for 1/0 Data i

Depending on the default View Period stipulated in'Custom mode, the initial view on the
History screen is either the defaultI/0 Period orsthe'd<fault History Time Period. I/O
Period is an operator-coitrollable setting of either60, 30. or 15 minutes, whereas the
History Time Period is an operator-defined period'of time which can span the entire
treatment (up to §6 hours).

Before beginning-the Setupprocedure,,the operator can use Custom mode to change the
default values fdr.View'Pr&iod, 1/O Period Iand the number of hours for the History Time
Periodt . These settihgscan also be changed during treatment, using the softkeys on the
main Historv screen. I/O Period is'also modifiable from the Modify Settings screen,
accessible via the Status/SystembA screen.

Note: During treatment, the History Time Period displayed can be changed by pressing
,the SEAR TTIMR and END TIA'fE keys. The period of time selectable is: from the last
/minute of treatment to the last 90 hours of treatment with increments of I minute.

Information included in I/O data is dependent on therapy in use, see chapter 5, 6 and .

C r7
In Custom mode, the default History Time Period is indirectly set by selecting the default / 6

Cumulative Hours value.
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Events
Certain events that may occur during setup and delivery of a treatment are stored and
displayed on the three Events screens. The control unit stores the date, hour and minute
that events occur, as well as description of the event. Up to five thousand events can
be stored.

Events are displayed in chronological order, starting with the most recent. Anow keYs
on the Events screens allow the operator to scroll up or down the chronological list.
When the operator presses the EVENTS softkey from the History screen, all eveiit are
displayed. If desired, the operator can then view only the alarm-related events or only the
events related to flow rates and anticoagulation settings.

An event is recorded when any of the following occurs:

* Patient ID is entered/not entered.

* Patient weight and Hct are entered.

* Therapy and Anticoagulation method are initially selected (Setupinodet.

* A Prismaflex disposable set is loaded and automatically identifidby the bar code
reader or manually identified by the operator. '-

* A Bar Code reading failure occurs.

* Flow rates and anticoagulation settings arejinitially set (Setup mode). (

* TPE Prescription setting are initially set (Setup mode).

* A syringe is installed/removed from the syrnge pump.

* When an anticoagulation bolus dse infised from the Prisma ex syringe pump.

* TMIPa self-calibration values are determined. etj2

* Prime test is passed. '

* Treatment is started (Run mode).

* Initial TMPa and Fiter Pressure Drop are established.

* A flow rate ortanticoagulation setting is dah ged during treatment

* The levelof the deaerdtion chamber has been adjusted

* TPE Prescription setting is changedlduring treatment.

* The'Allowed Volume of a bag rcontainer is changed.

* TheSystem Tools functions-"Blood Leak Detector normalization" or "Manual pod
rep oitining" are used. '

An alarm occurs.

* An alarm screen is cleared from the display.

* Any of these softkeys are pressed: LOAD, PRIME PRIME TEST, ST4TUS (when
pressed on the Change Bags screen), CHANGE BAGS, RESUME, STOP,
START RECIRC, STOP RECJRC, RESUMIE REC]RC. SZART RETURN.
END TREATMENT CHANGE SET, UNLOAD.
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* TPE is continued after the physician prescription is delivered.

Graphs
History information related to fluid flows and operating pressures is available on
Graph screens, allowing easy visualization of trends over time. Graphs are accessed from
the main History screen.

The operator selects the desired amount of time to view using the ST\RT/EN\D and
arrow softkeys, and the graphs automatically adjust to the selected time period2 . For time
periods of 12 or fewer hours, the time increment on the graphs is one hour-For time
periods greater than 12 hours, the time increment is divided evenly overthe requested
time span. The graph displays information from less recent data (left) to more recent data
(right). In addition to a graph, the Graph screens also display the Cumulaiive-Hours and
Run Time pertinent to the selected time period.

Fluid Graphs
The Fluid Graphs include the Cumulative Volumes Graph (line grapi) and other graphs
depending on the therapy in use.

For each fluid in use, the Cumulative Volumes Graph reports the totalvolume pumped
during each time increment of the graph. There is a separatelihe for each fluid in use. On
the right side of the screen, the total volume pumped oerth)requested time period is
reported for each fluid. See chapter 5, 6 and for more'information.

Pressure Graph
The Pressure Graph displays history information for the measured and computed
pressures depending on the therapy in use:sBy using the'oftkeys provided, the operator
can view all the pressures, a combination of pressures. orjust oncpressure at a time.

Status Screen
The Status screen is the main operating screen while a enttrieft is underway. On the
Status screen the pressure conditionin the set, the flow:rate and anticoagulation settings
are displayed. The operator is also n'otified of when nriS4 t&ervcntion is required, e.g.
changing a bag. If abnormal situations occur, an alar iscreen will appear that provides
information about actidn-that needs to be taken. "

Therapy Operation

Moving the Puistex con Funit
The whesize of the Prismallex cntrol unit allows it to pass over an 8 mm step. To pass
over a(2 cm step, do not push hut pull the control unit.

CAUTION
Whe'n moving the Prismaflex control unit, grab the recessed handles at left and
right hand side. Do not apply pull/push force to e.g. syringe pump or scales.

CAUTIONl

2 The START/END TIME and arrow softkeys must be deselected before the graph updates to
the requested time period.
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Startup
Startup of the Prismaflex control unit consists of the following steps:

1. Connect the power cord to the wall socket

2. Operator turns the power switch to the "On" position.

WARNING
After turning ON the control unit, verify the audible alarm and that the green,
yellow and red status lights are lit alternately during Prismaflex start up
sequence. In case of malfunction, switch OFF the control unit and call for
Service.

,'WARNING

3. The control unit performs an initialization test to check the system el ctronics. The
Logo screen is displayed, the non-mutable buzzer sounds, and status liglsare
lit during the test.

4. When the initialization test is successfully completed, the Prismaflex control unit
is in the Setup mode and is ready for operation. If desired, theoprator can look
at therapy information screens for an overview of th'Prismaflex therapies and
Prismaflex disposable sets, or can proceed to the Choose Patient screen.

Note: The above actions occur when a new Prismaflex control unit is initially turned on.
These actions also occur whenever the unit is turned on after being turned,offtin the
Treatment Complete screen. If the control unitasJast turndoff in a screUA/aher than
Treatment Complete, a Query screen appears aftir theinitialization test.i is6mpleted.

From the Query screen, the operator can choose one of two actions:

* Begin on the same operating screen as hen th unit was turnedoff by pressing the
CONTINUE key.

* Stop treatment and start ov&r-in Setup mode by pressing the NEW PRIME key.

Starting over in Setup mode requirespriming a new set The operator is prompted to
confirm this choice by pressing the CONTINUE sofIkey

Shutting Prismafiex off: Quety screen
Troubleshootingay require the operator-to switch off the machine via the main power
switch. located ait the botto1 of the rightside of the machine see figure 2:6 on page 2:14.

In both of the followig situations, asethmachine is turned on again, the Query screen
will be displaved:

1. /Patient iscconnected:

- if Manual Termination procedure has not been performed while the machine
was shut down, press CONTINUE and follow the on-line instructions to resume
operation at the point where the system was shut off. Define appropriate operator
response to the specific alarm or condition that lead to switching off the machine.
Operator response may require to disconnect, return blood (when applicable) and
or end treatment. See "Manual Termination of Treatment" on page 10:72.
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CAUTION
In case the machine has been switched off while the patient was connected, it is
important to assess blood dotting in the circuit before resuming the treatment.

CAULTION

- if Manual Termination procedure has been performed while the machine was A
shut down and no set loaded on the machine, press NEWPRI1E to initiate a new
treatment.

2. Patient is not connected:

From the Query screen, the operator can choose one of two actions:

* Begin on the same operating screen as when the unit was turned off by pressing the
CONTINUE key.

* Stop treatment and start over in Setup mode by pressing the NEW PRIME key.

Starting over in Setup mode requires priming a new set. The operator is prompted to
confirm this choice by pressing the CONTINUE softkey.

Control and Navigation
The Prismaflex control unit is operated by means of the interactive display onthe upper
front panel. The screens displayed lead the operator throughthe operating procedures.
Help screens provide additional information, ifneeded, The sofikeys that appear on each
screen enable the operator to give commands to the-control unit and navigpte between
screens.

Screen Layout
Screens (text and softkeys) displayed by thePrismaflex control unit have the following
landmarks:

The top of te'screen shows-the screen title.

NThe upperright cornershows the date, time, current operating
modeaind the therapy'sected by the operator.

The bottom right sofiey of most operating and alarm screens has
a-HELP key. Pressing this key provides more detail about the
displayed screivand sofikey functions.

* The bottom ri ht softkey of Help screens is labeled EIT HELP.
Pressing this key allows die operator to return to the screen that
was-displayed when HELP was pressed.

I 

\>

* A'EX5IJNE ALARMS key appears above the HELP key
whenever an alarm occurs, whenever the operator overrides an
alarm, or whenever one or more lower-priority alarms are pending
during an alarm.3 For more information, see "Chapter 9Alarm
System" on page 9:1.

3 The EXAMJAlE ALARMS key does not appear on the Enter Flow Settings screen, the 5 8 0
Enter Anticoagulation Settings screen or any other screen accessed via these screens. (See
"Chapter 9Alarm System" on page 9:1.)
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* A drawing may appear on certain screens, such as the
Load Set screen. The drawing provides an easy visual reference for
the operator in performing the actions described on the screen.

* The CONFIRM ALL softkey appears on Flow Rates and
Alarm Limits (Custom mode), Enter Flow Settings and
Enter Anticoagulation Settings screens. CONFIRM ALL places
all operator choices into software memory and exits the curehntly
displayed screen.

A * Arrows appear on certain screens. These enable the operator to
adjust settings. For example, arrows are used to set the flow rates or
view a certain time period within the history data(By'prcssing and
holding the arrows, the operator can scroll thr'odghthe- ailable
options. By pressing and releasing the arrowssthe operator can
make fine adjustments. The arrows also allow thcoperator to
increase/decrease fluid level in the deaeration chambrof the set.

Operating modes
In the course of performing a treatment, the control unit-passes through four normal
Operating modes: Setup, Standby, Run, and End. Followin'isa.description of each of
these Operating modes.

Additional and specific instructions and descriptions are a'ailable in the sepi'ate therapy
and anticoagulation methods chapters.

Setup Mode
The control unit automatically goesinibSetup mode after successful completion of the
initialization test. Setup mode enables'the.operator to load the'Prismaflex disposable set
onto the control unit, prepare and connect'nieded solutionsfiid/rime the set.

The operator follows the instructionson the display to perform the following sequential
actions:

I. Perform proliminarnnprocedures if desired.

* Enter Custom nod alt efault setti of one or more Prismatlex therapies.
For more information, see "Custom Mode' on page 4:20.

* Enter Therapy nformaion screento read an overview of the Prismaflex therapies
and Pnsmaflex sets.

* View/download history data'of the last treatment.

2. Choose.NEWPATIENTorSAME PATIENT

If NEF IA TIENT is chosen, the control unit deletes the history data of the last
treatment and advances to the Choose Therapy screen.

_If SAME PATENT is chosen, the control unit retains the history data of the last
treatment, retains the last therapy and anticoagulation choices and advances to the
Load Set screen (move to Step 7 below).

* If SAME PATIENT is chosen. PBP dialysate and/or replacement solution bags
in use can remain in use until empty. 5 8 1
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3. Enter an identification for the patient (optional).

4. Enter the patient's current weight, then enter the patient's current hematocrit.

5. Press CONFIRM sofikey to continue, or press the appropriate softkey to correct

patient information.

6. Choose therapy.

7. Choose anticoagulation method.

8. Positioning of the desired set onto the control unit may vary depending on the therapy
and set chosen. See information on control unit's display. Make sure theiniies moves
freely in their guides and are not pinched.

WARNING
^ Ensure that the proper Prismaflex disposable set has been chosen for the'

Zh selected therapy. Using the wrong set for the therapy cancasepatient injury
or death. 7 in

WARNING

9. Automatically load the set by pressing the LOAD sofey When LOAD is
pressed, the following occurs: (a) the peristaltic.pumpsebegin turning; (b) the
Prismaflex disposable set is pushed outwards and then drawn-inward; (c) the pump
segments are threaded into the pump raceways; (d)-te pinch valve segments are
threaded into the pinch valves; (e) the bar code reader scans the bar codelabel on
the Prismaflex disposable set

Note: When the LOAD softkey is pressed^the control unit automatically erforms a test.
If the test fails, the alarm "Warning: Set up ei'or" or "Warning: Wiong Set Loaded" is
generated.

10. Confirm the identity of the set thahasbeen loaded.

Note: If the bar code reader cannot read the bar code, theoperator must manually enter
the set's identity and confirm it. Once'the set's identit i >confirmed, the control unit
accesses the default settings and screcns'i'or the thery/At selected.

11. Press the radio buttons on the display in turnFollow the text and illustrations of the
step-by-step instructions for each button.

12. Route lines ough tubing guides and prepare and connect fluid bags and priming
solution ag accor ing to on-line instructions.

13. Install a syringe, if applicable. Confirm the syringe installation. if applicable

14. Veri'he setup. Make suret 't'all used lines are unclamped. Verify that all,/ '/ .. z ir
connections are correct and secure.

15. Automatically prime the set by pressing the PRIME softkey. Priming period and
7 ,sequence depends on therapy/set selected.

582
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CAUTION
After priming is complete, do not remove the pressure pods from their pressure
sensor housings and do not disconnect the deaeration chamber monitor line
from the return pressure port. If one or more pods are removed, the Diaphragm
Reposition Procedure must be performed on the affected pod(s) and the set
must be reprimed. If the Diaphragm Reposition Procedure fails, the set must
be changed. If the monitor line is disconnected, the set must be reprimed and \
the fluid level in the deaeration chamber adjusted.

CAUTION

Note: When PRIME is pressed, a priming sequence specific to the chosen therapy is
conducted. During this sequence, the pumps run at internally set speeds. Thblood pump
turns clockwise (except for a few seconds in counterclockwise) and forward primes
the blood lines and filter. 17

Note: Do not remove the pressure pods from the pressure sensor housings after pinming is
complete. If pods are removed, the set must be changed or the Diaphragm Reposition
procedure performed.

16. Perform the prime test by pressing the PRIME TEST softkey. The control unit
performs multiple self-tests lasting between 5 and 10minutes deending on the
therapy selected. Refer to the Prismaflex Service Manualfor a list of the prime
self-tests.

Note: After pressing the CONTINUE sofikey on the P he test passed screen there is no
possibility of returning to previous screens.

17. Adjust the deacration chamber fluid level if neede.<

18. Enter Treatment Settings:

18.a. Access Pressure Monitor igRange see'Access Pr ssuteMonitoring Ranges
on page 3:4.

18.b. Other parameters diending on therapy in usei bechapter 5. 6 and .

19. Enter the PE prescription, if applicable.

20. Adjust flow rates and anticoagulation settingsifanticoagulation is used.

21. Review the prescriptionsettmgs and confinnjy pressing CONTINUE. The system
will now profeed to Standb'v mode.

The operatingscreens that appear in Setup mode are listed by title in Table "Operating
Screens in Setul'Mode"on page 4:12Screens are listed in the order in which they
appear during the Setupjprocedeure &

Note: The written information on the screens varies, depending on the therapy chosen. In
thissway.the instructions periimentto each therapy are displayed for the operator.

OperatingScreens in Setup Mode

Logo Screen

Choose Patient

Enter Patient ID (optional)

Enter Patient Weight

Enter Patient Hematocrit
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Confirm Patient Information

Choose Therapy

Choose A nticoagvdation Method

Confirm A nticoagulation Method

Therapy and Anticogulation Choice

Load Set

Loading Pumps, please wait

Confirm Set Loaded

Prepare and Connect Solutions /
Install Syringe (depending on anticoagulation method in use)

Confirm Syringe Installation (depending on anticoagulation method in use)

Veri' Setup

Priming. please wait

Priming X ofX Cycles Complete

Prime Test, please wait

Prime Test Passed -

Enter Treatment Settings

Enter TPE Prescription

Enter Flow Settings

Review Prescription

Standby Mode ' ')
The control unit automatically goes into Standby mode aft the operator completes all
Setup procedures and presses theCONTINUE softkey on4he Review Prescription screen.
The Connect Patient screen appears. The operator canconnect the patient to the primed
set at this time.

If necessary, the Enterklow Settings and EnterAn'ticoagulation Settings screens can be
re-accessed for further adjutmenis'before startiffg-the treatment

WARNING i>I
Connk patient

Before connecting the blood returrflineto the patient, check for absence of air
between thase'm'en't of line inrert'ed in the air bubble detector and the patient
end of the returnline. If air is present in this part of the return line, connect the
access line to the patient andstart the blood pump while leaving the return

/fne connected to the colledtion bag. Purge the air present in the end-part of
'thereturn line, then stop-the blood pump. Disconnect the return line from the

collection bag, and co'rict it to the patient. If the amount of air in the blood
circuit is too large, reprime the circuit completely before patient connection.

j Clamp unused lines after priming is complete and before starting a patient
treatment according to therapy configuration.

K WARNING

584
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CAUTION
If a patient is not connected to the Prismaflex disposable set shortly after
priming is complete, flush the set with at least 500 ml priming solution (saline
with heparin added) before connecting a patient. This may require use of a
new bag of priming solution and a new (empty) collection bag. Consult the
Instructions For Use packaged with the set for details about priming volumes.

CAUTION

The control unit also enters Standby mode each time the STOP softkey is pressed-
during Run mode. The Stop screen appears and provides options to re-enter Run
mode by pressing RESUME, or proceed to End mode by pressing CHANGE SET,
END TREATMENT, or RECRC.

During Standby mode all pumps are stopped, appropriate alarms are ena and the
yellow status light is lit. The screens that appear in Standby mode are listed in table
"Operating Screens in Standby Mode" on page 4:14.

Operating Screens in Standby Mode

Connect Patient (Standby mode entered from Setup mode)

Verify Patient Connection

Reconnect Patient (after Recirculation procedure) (Staridby mode entered from End mode)

Stop (Standby mode entered from Run mode)

Run Mode
The control unit enters Run mode after the operator connects the patient to the primed set
and presses the ST4RT sofikey fromthe VerifyPatient Connectidh screen.

During Run mode, all appropriate alarms are enabled and the green status light is lit,
unless an alarm occurs or the CHANGEB4G'softkey is selb' ted.

The Status screen is the main Run mode screen and is noimally displayed during the entire
patient treatment. From the Status screen the operator'an access all the other Run mode
screens. Run mode allows the operator to perform theifollowing actions:

1. Administer the treatment to~the patient. Thefluid pumps operate according to
settings validated by theoperator. Bag weights are monitored and history data is
accumulated, and.stored. I?

2. Adjust flow rat es and anticoagulation :settings as needed. This includes changing the
syringe if needed, / N

3. Chaiige fluid bags at any time thr6ugh the Change Bags/Containers function. Modify
<the Allp dYolume for an if Variable Empty Bag Method is active and if
necessary. 9 -

4 Adjust the Deacration Chamber.

5/ View history data.

6N'Temporarily stop the patient's treatment by pressing the STOP softkey.

7. From the System Tools screen, do any of the following:

585
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* View instruction screens for performing the Pressure Pod Adjustment Procedure.
Instructions specific to each pod are available.

* Adjust the following settings: Status Graph Period, I/O Period, audible alarm volume,
value for Patient Weight and the value for Patient Ilematocrit.

* Clean the touch screen (an empty screen is displayed to avoid an unwanted selection
of softkeys).

* Perform an immediate self test sequence. /'

* Retest (re-normalize) the sensitivity of the blood leak detector.

Here are the operating screens in Run Mode listed. If a screen is accessed from a 7
prior-appearing screen, it is indented in the table.

Operating Screens in Run Mode

Status

Enter Flow Settings

View Prescription Changes

Enter TPE Prescription (TPE)

Enter Anticoagulation Settings (not available forK Standard - No Syringe"
anticoagulation method)

Change Syringe (depending on anticoagulation method in use)

Confirm Change Syringe (depending on anticoagulation metho-din use)

View Prescription Changes

History / oU I -

Events screens

Graph screens (Fluid and Pressure),

Change Period

Change Bags/Containers /

Adjust Deaeraton Chamber,

System Tools

PodAdjustnent Procedure

MfodifrSettings

Clean Screen 4

Initiate Self Test

/ } Normalize Blood Leak'Detector

End Mode
The control unit enters End mode when the operator presses STOP, then presses the
CIANGE SET END TREAT4ANT, or RECIRC sofikey. Appropriate alarms are enabled
ar'd-the yellow status light is lit.

End mode allows the operator to perform the following procedures:
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1. Change Set - Remove the present set, with or without returning blood to the patient
and load a new set

2. End Treatment - Terminate the present treatment, with or without returning blood
to the patient; view/download history data if desired.

3. Recirculate - Temporarily disconnect patient and recirculate saline or blood through
the blood lines. Reconnect patient and resume treatment when ready.

WARNING
Always inspect the blood flowpath for signs of clotting before returning the blood
in the set to the patient. If clotting is suspected, do not return the bloodto the
patient.

NJWARNING

Following is a description of the operator and machine actions that occur in each End
mode procedure.

Change Set and End Treatment Procedures
After pressing CHANGE SET or END TREATMNT, the operator follows the instructions
displayed to perform the following actions:

1. Return blood to the patient if desired. This is,done by pressing the
RETURN BLOOD softkey, selecting the dcsired-blood-rcturnrate and following the
instructions on the Return Blood screen or by retuhimg blood manually.>

Note: The blood pump runs at the operator-select Blood Return Ratewen the
M4NUAL RETURN softkey is pressed and held.

Note: Returning blood manually involves tumihg the machine offandcranking the blood
pump clockwise. Step-by-step instructions are provided in "Mana'-Termination of
Treatment" in "Chapter 10: Troubleshoutihg'on page 10:72.

2. Disconnect the patient from the set clamp all lines andtunload the set by
pressing the UNLOAD softkey.The machine automatically advances to the
Treatment Complete screen.

Note: History data is automatically downloaded to teiTechnical Data Card when set is
unloaded. '

3. Remove the set, syringe'(if empty or unwanted), and fluid bags (if empty or
unwanted)./

Note: To remove syrnge,.6pen plungertlmp latch. Press and hold 'Down button" on
Syringe control panel*'intil arm reaches, 1 est position.

"NP INI

Follow facii'procedures forthe proper disposal of the used
Pnrismaflex disposable et and fluid bags, in accordance with local regulations.

- WARNING

If C ANGE SET has been selected:

4 Return to the Load Set screen in Setup mode.

5. Place a new set on the control unit and load it by pressing the LOAD softkey.
Treatment continues once the control unit reaches Run mode. 587
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If END TREATMANT has been selected:

4. View history data, if desired.

5. Turn off the control unit if no more patient treatments are desired or press the
NEW TRE4T softkey to start a new patient treatment and load a new set.

The Change Set and End Treatment screens available in End mode are listed in Table
'Change Set and End Treatment Screens in End Mode" on page 4:17. If a screen-is-N
accessed from a prior-appearing screen, it is indented in the table.
Change Set and End Treatment Screens in End Mode

End Treatment N

Prepare to Return Blood (optional)

Enter Blood Return Rate (optional)

Return Blood (optional)

Disconnect Patient

Confirm Unload

Unloading pumps, please wait

Remove set (for Change Set procedure)

Treatment Complete (for End Treatment procedure)".

History (for End Treatment procedure) '

Recirculation in End Mode
Recirculation may be necessary if the patient needs to be temorarily disconnected from the
set. Two recirculation procedufes are available from Chooseecircnlation Aode screen:

* saline recirculation which recirculates saline solution ih the blood lines after blood
return. This procedure will require a/priming bef~re'atient reconnection

* blood recirculation which recikiulates the blood M" the blood lines after the patient
has been disconnected '

Saline recirculation can be performed for maximum 120 minutes. Blood recirculation can
be performed-for maximum60 minutes. Sce warning "Recirculation Time Exceeded" in
chapter 10, "Troiibleshodtiig".

Saline.Recirculation Procedure
To peko2 a Saline recirculation rocedure following is needed:
- Saline'bag to return bloodtopatient and to perform the recirculation

z-)
- Priming solution to prime the set after the recirculation and before reconnecting

to patient

S/ A Y-line connector to joint the access and return lines during the recirculation

Press £4LINE RECIRC softkey on the Choose Recirculation mode screen and follow the
operating steps according to instructions on the screen:

1. Hang a bag of sterile saline on priming hook and connect a Y-line to the saline bag. 588
Prime the Y-line with priming solution.
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2. Enter the desired Blood Return rate, then disconnect the access line from the patient
and connect it to the bag of sterile saline using the Y-line.

3. Return blood to the patient by pressing and holding the AMNUAL RETURN softkey
to pump saline through the access line.

Note: If the set has significant clotting, the operator can choose to automatically \
unload it and cycle into the Change Set procedure. This can be done by pressing
DISCOAWECT without returning the patient's blood.

4. Enter the desired Recirculation Rate.

Note: The Recirculation Rate can be changed at any time while Recirculatio is in
progress.

5. Set the syringe pump to deliver an Immediate Bolus to the access line if "Standard -

Syringe" anticoagulation method is active and as needed.

Note: The only syringe pump delivery available in the Recirculatidii procedure is
Immediate Bolus. Whenever the operator sets the Immediate Bolu sVolume to a value
greater than zero, a bolus is administered on exiting the Enter Recirc flow Rates screen.
If needed, a new (full) syringe can be installed during Recireulation.

6. Disconnect the patient from the return line, conn'ect the return line to the saline bag
using the second Y-line extension and begin Recirculation.

Note: The Recirculation in Progress screen repoits the following infor aion:
Recirculation Time. Recirculation Rate, Status of the Set'(liters of patieni blood and/or
saline that have been processed through the filter). Most alarms are disabled during
Recirculation.

Note: If necessary, Recirculation caiibestopped'and the treatriient ended. This requires
unloading the set, automatically advancing to the TreatmenttComplete screen, and
following the instructions to refmove the setsyringe, andags If desired, the patient's
treatment can be restarted by selecting Same Patient whenth& machine is again in Setup
mode.

Note: The set must be~replaced if the maximum saline recirculation time is exceeded
or in case of poor blood-retum ,

7. When ready,/'top recirculating and preparejto reprime the set. The set is prepared
by: (a) disconnectn2 the access and the returr line from each other, (b) connecting
the access line tova ba 'of primmg solution, (c) connecting the return line to a new
(empty) prime collection bag.

8. Prim iethe set. When the prin ttest is successfully completed, reconnect the patient;
resume treatment by pressin theSTARTsoftkey on the Reconnect Patient screen.

Note: 1fneeded, prescriptioniparameters can be reached and modified by pressing
REVIEW PRESCR in Reconnei Patient screen.

eot: Abbreviated priming and prime test sequences are conducted when a
Prismaflex disposable set is primed following the saline Recirculation procedure.

The recirculation screens available before patient connection are listed in "Saline
Recirculation Screens from Stop to Patient Connection" on page 4:19. If a screen is
accessed from a prior-appearing screen, it is indented in the table.
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Saline Recirculation Screens rrom Stop to Patient Connection

Stop

Choose Recirculation mode

Prepare to Return Blood

Return Blood

Enter Blood Return Rate

Initiate Saline Recirculation

Recirculation in Progress

Adjust Chamber

Enter Recirculation Flow Rate -7

Change Syringe (applicable to "Standard - Syringe" anticoagulation method)

Confirm Change Syringe

Saline Recirculation Stopped

Prepare to Prime

Priming

Priming Complete

Prime Test

Prime Test Passed

Blood Recirculation Procedure "
To perform a Blood Recirculation procedure following is needed

* A Y-line connector to joint the acces and'rctbrn lines durin jklerceirculation

* A small volume saline bag to perform-the recirculation

After pressing BLOOD RECIRC.-the operator follows the IS ctions displayed to
perform the following actions:

1. Hang a bag of sterile saline, 100 ml or less, onfpriming hook and connect a Y-line to
the saline bag. Priine the Y-line with priming olion.

2. Disconnect the access line from the patient and connect it to the bag of sterile saline
using the Y-Iiie.

3. Disconne the patientfrom the returniline, connect the return line to the saline bag
sing the scoidJ(iie extensi6n j

4. Un6laip any clamp line: saliikebag, Y line and set lines

5. <Press% FART-RECIRC to heginSRecirculation. The blood recirculates within a close
loopK

Note: If the set has significant clotting, the operator can choose to automatically
upload it and cycle into the Change Set procedure. This can be done by pressing
DISCONWECT without returning the patient's blood. The control unit automatically
advances to the Disconnect Patient screen where instructions are provided.

Note: The Recirculation in Progress screen offers the same information as in Saline
Recirculation. The same functions are also available to change Recirculation Rate, deliver
an Immediate syringe bolus or stop the Recirculation. 5 9 0
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Note: The set must be replaced if the maximum recirculation time is exceeded.

6. When ready, stop recirculation and follows the steps to reconnect the patient.

7. Resume treatment by pressing the ST4RT softkey on the

erify Patient Connection screen.

The recirculation screens available in End mode are listed in Table "Blood Recirculation
Screens in End Mode" on page 4:20. If a screen is accessed from a prior-appearingA
screen, it is indented in the table.

Blood Recirculation Screens in End Mode N

Recirculate

Prepare Blood Recirculation

Initiate Blood Recirculation

Recirculation in Progress

Adjust Chamber

Enter Recirculation Flow Rate

Change Syringe (STANDARD Anticoagulation method only)

Confirm Change Syringe

Blood Recirculation Stopped

Custom Mode
Custom mode allows authorized service tedicians to change th default values of
wset-controllable settings4 . The terSt starting on page
4:21 provides a list of the user-controllable settings and the mde(s) in which they can
be altered.

To change a default value, the operator follows the instruCtio)s on the display to perform
the following steps:

1. Enter Custom mode by pressing CUSTOMMODE on the Choose Patient screen.

2. When the Modify Defcdilts screen in Custommode appears, select the default
setting(s) to/customize. Specify the new' ault value(s) on the appropriate Custom
mode sub-screen 2

Note: To modifydefault flow rates aid ann limits, the operator first chooses the desired
therapy/set combination then choose flow Rates or Alarm Limits and sets the desired
defaultvalae(s).

Notel CRRT:To modify the finptyBag Method and the Allowed Bag Volume for
Dialysate,'PBP and ReplacGeent bags, the operator first selects the type of therapy
(CRRT),theselects the Empy Bag Method. If the Empty Bag Method selected is
'-Variable". the operator selects the bag (Dialysate, PBP or Replacement) and sets the
desired default value.

4 Only the default values of enabled Prismafiex therapies and filters can be
customized. Prismafiex therapies can be enabled/ disabled only in Service mode, by
authorized service technicians. The enabled Prismaflex therapies are identified on the 5 9 1
Welcome to Custom Alode screen.
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Note: To modify Allowed Bag Volume, the operator first selects the type of therapy, then
selects die bag and sets the desired default value.

Note: The new default values are saved in memory each time the operator presses the
MODIFY DEFAULTS softkey and whenever the EYIT CUSTOM soffkiey is pressed from

any screen.

The screens available in Custom mode are listed in Table "Screens in Custom Mode'
on page 4:21.

Screens in Custom Mode

Welcome to Custom Mode

Modify Defaults

Alarms & Flows - Menu

Alarms & Flows - therapy selected

Alarms & Flows - therapy/set selected 7
Flow Rates - therapy/set selected

Alarm Limits - therapy/set selected

Syringe Size and Brand

Bag Volume - Menu

Bag Volume - therapy selected

Other Settings

Tim e/Date 09

User-controllable Settings "y
User-controllable settings and the mode m'nwhich they can be altered are listed in the
tables below. Each setting hasi'default value and a rangeofi)tting options.

Most of the user-controllable settings-can be adjustedin-more than one mode. Some
settings, such as alarm limits, can only be adjusted ikustom mode, and some settings,
such as I/O Period can only be adjusted in Run m

User-controllable Settings: GnK als'ngs -1

Change Change Present
Setting Default Options Default Treatment

Custom Setup Run

Time A time Should always be set X
set by the to current hour and
manufacturer minute (24-hour clock)

Increments: I hour; I
minute

Date A date Should always be set to X
set by the current year, month, and
manufacturer day Increments: I year; I

month; I day

Date Display Day/Month/Y- Day/MonthYear, or X
ear Month/ Day/Year

Access Pressure Negative Negative or Positive X
Range
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Change Change Present

Setting Default Options Default Treatment

Custom Setup Run

"Access Extremely -250 mmHg -10 to -250 mmHg X
Negative" Warning Increment: 5 mmHg
L im it

"Access Extremely +300 mmHg +10 to +300 mmHg X
Positive" Warning Increment: 5 mmHg
Limit

"Return Extremely +350 mmHg +15 to +350 mmHg X
Positive" Warning Increment: 5 mmHg
Limit

Patient Body Weight Mandatory 1-999 kg X X
input during
setup

Patient Hematocrit 30% 10 to 60% X X
Increment: 1%

Return Blood Flow Specific to 10 to 100 ml/min
Rate Note: End Mode therapy / set Increment: 10 ml/min
only

Recirculation Rate Specific to set 10 to 150 mi/min
Note: End mode, Increment: 10 ml/min
Recirculation only

Initial View Period, I/O Period 1/0 Period or History X
History screen Time Period

1/0 Period, History 60 minutes 15, 30, or 60 minutes X X
screen

Cumulative Hours, Last 12 hours Last I to 90 hours X
History screen Note: This Increment: 1 hour

value is also the
default History
Time Period

Status Graph Display On On, Off X
(line graph of TMP
and Pressure Drop
trends)

Status Graph Period Last 3 hours Last 1, 2, or 3 hours X X

I/O Reminder Beep On On, Off X
Audible alarm volume Moderate Low, Moderate, High X

Mute Self-Test Off On, Off N

User-controllable Stitings: CRRTZspecific settings

Change Change Present
Setting Default Options Default Treatment

Custom Setup Run
"Time to Change Set" After 72 hours After 24 to 72 hours of X
Advisory Limit of use use. Increment: 24 hours

"TMP Too High" +300 mmHg +70 to +300 mmHg X
Advisory Limit Increment: 10 mmHg

597
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Change Change Present

Setting Default Options Default Treatment

Custom Setup Run

"Filter is Clotting" Filter pressure +10 to +100 mmlg X
Advisory Limit drop is +100 greater than initial filter

mmHg greater pressure drop
than initial Increment: 10 mmHg
filter pressure
drop

"Loss Or Gain Limit (Body Weight M60: 60 - 200 ml X
Reached" Caution * 18 - 70) ml. Other sets: 100 - 400 ml
Limit The value is Increment: 10 ml

rounded to
closest 10
ml. If the
value exceeds
the limit for
the set, the
Maximum
value for the
set will be
used.

Blood Flow Rate Specific to Specific to therapy/set X X X
therapy / set Maximum Range: 10 to

450 ml/min Increment:
Specific to set / therapy

PBP Flow Rate 0 ml/h Specific to therapy/set X X X
PBP= pre-blood pump Maximum Range: 0, 10

to 4000 ml/h Increment:
flow rate dependent (min
30ml/h) (see Warning
below tables)

Replacement Flow 0 mI/h Specific to therapy/set X X X
Rate Maximum Range: 0, 50

to 8000 ml/h Increment:
50 ml/h

Replacement Solution CVVH: 100% CVVH: 0 to 100% NX X
Delivery Method Pre-filter Pre-filter Using

CVVHDF: Replacement PRE%:
Pre-filter increment 5% CVVHDF:

Pre-filter or Postfilter (see
Warning below tables)

Dialysate Flow Rate 0 mI/h Specific to therapy/set X X X
Maximum Range: 0, 50
to 8000 ml/h Increment:
50 ml/h

Patient Fluid Removal 0 mt/h Specific to therapy/set X X X
Rate Maximum Range: 0, 10

to 2000 ml/h Increment:
10 ml/h

Empty Bag Method Fixed Fixed or Variable N

Allowed Bag Volume 5000 ml 250 to 5000 nil X
-PBP Bag Increment: 50 ml

594
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Change Change Present
Setting Default Options Default Treatment

Custom Setup Run

Allowed Bag Volume 5000 ml 500 to 5000 mi X X
- Replacement Bag Increment: 100 ml

Allowed Bag Volume 5000 ml 500 to 5000 ml X X
Dialysate Bag Increment: 100 ml

Allowed Bag Volume 5000 ml 5000 or 9000 ml X X
Effluent Bag

User-controllable Settings: TPE specific settings

Change Change Present
Setting Default Options Default Treatment

Custom Setup Run
"TMPa Too High" +100 mmHg 0 to +100 mmHg N
Advisory Limit Increment: 10 mmHg

"Plasmafilter is Filter pressure +10 to ±60 mmHg greater X
Clotting" Advisory drop (Pressure than initial filter pressure
Limit Drop) is +60 drop.

mmHg greater Increment: 10 mmHg
than initial
filter pressure
drop. I

Blood Flow Rate Specific to Specific to therapy/set X X X
therapy /set Maximum Range: 10 to

450 m/min Increment:
Specific to set / therapy

PBP Flow Rate 0 ml/h Specific to therapy/set X X X
PBP= pre-blood pump Maximum Range: 0, 10

to 1000 ml/h Increment:
flow rate dependent (min
30mlh) (see Warning
below tables)

Replacement Fluid 0 mI/h 0, 50 to 5000 ml/h X X X
Flow Rate Increment: 10 ml/h

Patient Plasma Loss 0 mi/h 0, 10 to 1000 ml/h X X X
Rate Increment: 10 ml/h

Empty Bag Method Variable Variable N

Total Replacement 3000 ml 0 to 10,000 mi X X
Volume Increment: 100 mi

Replacement N/A 0 to 5000 ml X X
Container Volume Increment: 10 ml

Allowed Bag Volume 5000 mi 250 to 5000 mi X X
- PBP Bag Increment: 50 ml

Allowed Bag Volume 5000 ml 5000 or 9000 ml X
- Effluent Bag
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User-controllable Settings: Anticoagulation related settings

Change Change Present
Setting Default Options Default Treatment

SCustom Setup Run

Standard anticoagulation method

Syringe Size 50 ml 10, 20, 30 and 50 ml X

Syringe Brand TERUMO 50 10 ml brands: BD X
PLASTIPAK, TERUMO,
Braun (Omnifix), Others.
20 ml brands: BD
PLASTIPAK, TERUMO,
Kendall Monoject, Braun
(Omnifix), Others. 30 ml
brands: BD PLASTIPAK,
TERUMO, ICO GAMMA
Plus, PIC 30 LL, Braun
(Omnifix), Others. 50 ml
brands: BD PLASTIPAK,
TERUMO, Codan
Luer lock, Fresenius
Injectomat, Ecoject,
Kendall Monoject, Braun
(Omnifix), B-Braun
Perfuser, Others.

Syringe Delivery Continuous Continuous or Bolus X X
Method

Syringe Continuous 0 ml/h 0, 1.0 to 5.0 ml/h for 10 X X
Delivery Rate ml syringe; 0, 0.5 to 5.0

ml/h for 20 ml syringe;
0, 0.5 to 10.0 ml/h for 30
ml syringe. 0, 2.0 to 20.0
ml/h for 50 ml syringe
Increment: 0.1 ml/h

Syringe Bolus 0 ml 0, 0.5 to 5.0 ml for 10 X X
Delivery Volume ml and 20 ml syringe; 0,

1.0 to 5.0 ml for 30 ml
syringe; 0, 2.0 to 9.9 ml
for 50 ml syringe
Increment: 0.1 ml

Syringe Bolus Once every 6 Once every I to 24 hours X X
Delivery Interval hours. Increment: I hour Note:

Immediate option also
available in Run mode

Syringe "Immediate" 0 ml (no 0 ml, or 0.5 to 5.0 ml
Bolus Volume delivery) Increment: 0.1 ml
Note: End mode,
Recirculation only

NG

Changing of the therapy settings that implies the use of lines containing
)non-circulating fluid (for example, changing the pre- and post-filter options for
delivery of the replacement solution or starting using the PBP Pump) during the
treatment may increase the risk of clot release to the patient. It is the operator's 5 9 6responsibility to verify that no clots are present in the line before using it.

WARNING
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Change Bags Function
Any of the bags in use can be changed at any time during a patient treatment (Run mode),
not just when a Bag Empty/Bag Full alarm occurs. This is done by using the Change Bags
function available on the Status screen.

Prismaflex Control Unit Actions
When CHANGE BAGS on the Status screen is pressed, the following control unilaetions\
occur:

* Blood pump continues to operate; all other pumps stop5. '

* Yellow status light lights up as a reminder that therapy is not being delivered:7

* Audible alarm sounds as a reminder that therapy is not being delivered.

* Change Bags/Containers screen appears and provides on-lineinstictions.

Modifying the Allowed Bag Volume During Treatment In Variable Empty
Bag mode
While changing any bag, the operator can also changeto using a different size of bag if
Variable Empty Bag method is used. For example, the operator can change from using an
effluent bag of 5000 ml total capacity to usingan effluent bagof 9000 ml totlcapacity.
This is done by using the Modify Bag function onthe Change Bags/Continmers screen.

When the MODIFY BAG soilkey is pressed, a list of bags in use(ap ars, along
with softkeys for selecting the bags. The'operator presses the softkey for the bag
volume to be modified, then uses theArroxkeys to choose a new Jllowed Volume.
An alarm occurs when resuming the /tratment if there is a discrepancy between the
Allowed Volume of a bag and the actual'olumesensed by the scale on which the
bag is hanging. MODIFY BAGsoftkey is av ilable only when Variable Empty Bag
method has been selected fromCUSTOM mode. Effluen bg always provides for
MODIFY EFFLUEA softkey.

Changing a Bag During Treatment
Change fluid bagswhen the appropriate Caution alanm occurs (PBP Bag Empty,
Replacement Bag.Empty, Dialysate Bag Emjtyr Effluent Bag Full). Changing a bag
before the alarm'occirs may only be done by using the Change Bags function and
following the iAtrictions'oAi the Change :bags/Containers screen.

To change a bag during treatment, perform the following steps.

1. Press CHAATGE BAGS on the Status screen to access the
C2hanke-Bags/Containers screen.

2. Prs theMUTE key to silence the audible alarm.

3. Open the scale of the bag to be changed. The Changing Bag screen is displayed.

4. Move the scale carrying bar to the side hook.

5. Clamp the bag and the line of the set connected to it. Disconnect the bag from the line.

5 Anticoagulant syringe does not stop and continues to operate when Standard-Syringe
anticoagu ation method is selected.
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6. Hang a new bag on the scale carrying bar and connect it to the line.

7. Hang the scale carrying bar with bag on the scale.

8. Unclamp the new bag and line; close the scale.

9. If changing to a larger/smaller bag when using the Variable Empty Bag methodA
press MODIFY BAG or MODIFY EFFLUENT and use the arrows to select the total
volume capacity of the new bag 6.

10. Verify that lines to bags in use are unclamped and unused lines are clamped.

11. Press CONTINUE to return to the Status screen and resume the patienttr eatment.

Initiation of PBP Flow
In case no PBP bag was present during priming, it remains possible to-initiate PBP
solution flow when the treatment is running.

The operator must perform the following sequential actions:
- press CHANGE BAG and hang a PBP bag on the scale

- set the desired PBP flow rate in the Enter Flow Settings screen

- monitor fluid level in the deacration chamber for the next five minutes aisome air
might flow through the blood flow path. kty

Change Syringe Procedures
It is necessary to install and use a syfie if Standrad - Syringe anticoagulation method
is selected during setup. (1?
Installing a syringe in the Prisfii'alex syringe holder requiris t at the appropriate syringe
size and brand are used. These are.predefined in Service-mode by an authorized service
technician and selected by the operaton Custom mod

Syringe Installation
A luer lock syrine'of the allowed brand and size should be filled and installed in the
syringe pump duringSetup mode. This ispdo 6while the Install Syringe screen is
displayed. Detailed instructions with drawings are available on the Prismaflex screens.
Main stallation-steps are: Q <

- prcss theAUTO DOWA'softkE9.yso that the syringe holder reaches its lowest position

- connect.the fifed syringetoithe syringe line, applicable to Standard - Syringe
anticoagulation methodz_

- set the syringe in its holder

) press the AUTO UP softkey until the CONFRA'softkey gets visible

- lock the syringe plunger

6 With Fixed Empty Bag method, no action is required when changing to a larger/smaller
bag. For Effluent bag it is possible to change only the total volume capacity by pressing F 9 8MODIFY EFFLUEAT in the Change Bags screen.
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The line connected to the syringe is primed during the automatic priming cycle.

Note: As an alternative to theAUTO DOWN andAUTO UP softkeys, syringe control
panel buttons can be used to move the syringe arm. In this case, keep the button pressed
until the syringe arm is moved to its lowest position or until the CONFIRM key appears.
These buttons are disabled outside the syringe installation or change procedures.

Syringe Change K
The syringe must be changed after the Advisory alarm: SYRINGE EMPTY; and can
also be changed at any time during treatment from the Anticoagulation Settings screen.
Change syringe steps are similar to the ones for installation, after the syring infusion
line has been clamped and the empty syringe unlocked.

Deaeration Chamber

Fluid level management
The fluid level in the deaeration chamber may vary due to procedures during treatment.
A mull amount of air may be introduced each time e.g. when changing bags. Frequent
monitoring of the level is necessary.

Figure 4:2 Suggestedfluid level in the deaeration chamber

If the fluid level in the deacration chamber is not accurate (refer to the drawing displayed
on the screen), the level can be adjuAd while all pumps remain running. From the
Statusscreen press ADJUSTLEVELsoftkey and use the Up or Down arrows to bring the
fluid'te'el o the correct height.

Note: When-the Up arrow isipressed, the excess air is drawn into the monitor line and
passed out through the return line pressure port. Maintain the fluid level of the deaeration
chamber periodically:

A too high level increases the risk of wetting the fluid barrier of the monitor line. A
'-wet fluid barrier will lead to obstruction of the monitor line and consequently loss

of return pressure monitoring.

599
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* A too low level may trigger a premature AIR IN BLOOD alarm due to the proximity
of air bubbles coming from the infusion fluids and accumulating into the deaeration
chamber.

Note: To reduce the risk of early clotting at the top of the chamber when operating
without post-replacement infusion, it is recommended to adjust the chamber level to about
I centimeter below the usual level; refer to the drawing displayed on the screen.

Foam management
In some circumstances, a significant amount of foam may develop at the top of the
deaeration chamber. In this situation some foam may reach the fluid barrierin case of
sudden return access obstruction and pressure increase. Experience shows that inrease of
the post-replacement infusion rate reduces the amount of foam.
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Chapter 5

Continuous Renal Replacement
Therapies (CRRT)
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General Warnings and Cautions

Wamings
WARNING

Weigh the patient daily, or as appropriate, to ensure proper fluid balance.
Monitor the patient's blood chemistry and patient vital data as often as
necessary.

Prismaflex disposable sets must be changed after 72 hours of use or 780 liters
of blood have been processed through the filter. Continued use beyondthese
limits could result in rupture of the pump segments, with patient inju'ry'or death.--
Note: To ensure adequate filter performance, It is recommended that the
Prismaflex disposable set be changed after 24 hours of use.

Renal replacement therapy with high-permeability hemofilters may reduce the
concentration of therapeutic drugs in the patient. The prescribing physician
should consult the literature of the drug manufacturer for further inf&mation and
consider the need to monitor the concentration of the drug in order to ensure
an appropriate therapeutic dosage.

A Changing of the therapy settings that implies the use of lines containing
non-circulating fluid (for example, changing the pre- and post-filter options for
delivery of the replacement solution or starting using the PBP Pump) during the
treatment may increase the risk of clot release to the patient. It is the 6erator's
responsibility to verify that no clots are presentlin the line before usind"i .

Use only prescribed dialysate solution and replacement solution/fluidowith the
Prismaflex system. The solution must have a density similar-to that of saline
solutions (close to 1) in order to avoid rrors-in the volumesyused for fluid
exchange. Use only dialysate solution and replacementsolution/fluid that
conform to applicable national registration, standards, orfawst If a commercially
available replacement solution is used it riMust be labeled:as intended for
Hemofiltration and Hemodialysis. For CWH and CWNDF it should also be
labeled as intended for intravinous injection.
The use of non sterile dialysat-cbuld induce risks ofbacterial and pyrogenic
contamination for the patient.

As treatment proceeds, carefully monitor patientifluid balance levels and all the
I/O Data on the Staius.and-Htory screeng7-Fluid balance monitoring should
include frequent totalingofpatient fluid inputoutput and periodic verification of
the patient's welght using an Independent(non-Prismaflex) device.

The blood eak detector must be re-normalized if the effluent line is removed
and then reinsertedi to the blod leak detector after treatment (Run mode) has
started. See Troubleshooting chapter on page 10:81.

I N, 'WARNING
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Cautions
CAUTION

The Prismaflex system is not designed for a heater to be connected to the
infusion solution lines. A heater generates air bubbles which collect in the
deaeration chamber. Therefore, it is recommended not to use a heater on the
replacement or on the PBP infusion lines.

The Prismaflex system is not designed for a heater to be connected to the
dialysate line. A heater generates air bubbles which are accumulated in the-
filter/dialyzer dialysate compartment, impairing solutes transfer. Therefore, it is
recommended not to use a heater on the dialysate line.

Monitor hypothermia and pay special attention when increasing excliange- --
volumes above 2 L/h. See "Appendix 8:Blood Warmers" on page'8:1J

Observe the effluent bag for pink or red tinge as an indicator of undetected
micro blood leaks. Discoloration of effluent due to the patient's disease process
(rhabdomyolysis for example) should also be considered as a-root cause.

Filter performance specifications require a minimum blood flow rate, specific
to each filter, to avoid risk of hemoconcentration.

Use saline or alkaline solution (pH 7.3) with heparin added to prime the set.

CAUT10N

About the Chapter
This chapter completes and deepens the information given in chaptert2 and 4 when
operating in CRRT. The first section of thlis chapter is descriptive ind matches the general
content of chapter 2 and 3. The second seclti~nof this chapter proiides information about
specific functions in CRRT. The thirdse ction f thii chapter provides general operating
instructions in CRRT and complements cliapter4.

Therapy Description

Mechanisms of CRRT
The mechanisms of ultrafiltration hemofiltration and hemodialysis are used in providing
the Prismaflex CRRT options. C
Ultrafiltration In ultrafiltration, plasma water with solutes is drawn from

the patient's blood across the semipermeable membrane
in th filter. The effluent pump automatically controls
the ultraflltration rate.

HemoitatioIn hemofiltration, plasma water with solutes is drawn
from the patient's blood across the semipermeable

,,membrane by means of ultrafiltration. A replacement
solution is simultaneously infused into the blood
flowpath, either pre and/or post-filter.
The replacement solution adds back some or all of the
water removed, as well as the required solutes. Unwanted
solutes are not replaced, so their concentration decreases
in the patient's blood. Solute removal is achieved by
convection (solvent drag across the membrane).

604
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Hemodialysis In hemodialysis, unwanted solutes pass from the patient's
blood across the semipermeable membrane and into
dialysate flowing at counter flow through the fluid
compartment of the filter.
The concentration of unwanted solutes is lower in the
dialysate than in the blood, causing the solutes to diffuse
from an area of greater concentration (the patient's blAod)
to an area of lesser concentration (the dialysate solution).
Solute clearance is achieved by diffusion.

Hemodiafiltration In hemodiafiltration, both hemodialysis and
hemofiltration are used. Solute removal occurs by
convection and diffusion.
Dialysate solution is pumped through the flid
compartment of the filter. At the same'tiie, theeffluent
pump controls ultrafiltration and a replacement solution
is infused into the blood flowpath. 'K

Available CRRT Modes
The following section describes the way the various available therapies-are implemented
in the Prismaflex system. Operating flow ranges for blood flw and the various solutions
flows are dependent on the selected therapy and disposable set see Table "High Flow
sets" on page 14:2 and Table 'tow Flow sets" on page 14:2:

Available modes in CRRT:

- SCUF

- CVVH

CVVHD

CVVHDF

Available flow rate parameters depending on selected CRRT Mode

CRRT mode SCUF ' / cvv ' CVVHD CVVHDF
Blood flow /X x X x

PBP flow / xX X X

Dialysate flow /: X

Replacement - - x
How

PRE-POST - PRE%-

inrusion

Patient Fluid, x X X
-Removal rate

60
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SCUF (Slow Continuous Ultmfiltrution)
Prismaflex SCtF provides patient fluid removal and allows for PBP infusion.

1 2 3 4 5 6 7 8 9

1_10
Figure 5:1 SCUF flow

1. Filter
2. Conductive clip
3. Blood leak detector
4. Syringe pump
5. Blood pump
6. Return clamp
7. Air bubble detector. patient sensor and line sensor
8. Deacration chamber
9. Return pressure
10. PBP bag
11, Effluent bag
12. Pressure sensor
13. Pump
14. Sample site

606

CRRT 5:5

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 2, Page 94 of 247

CVVH pre+post filter (Continuous Verovenous Hemolitration)
Prismaflex CVVH provides hemofiltration with both pre and post-filter replacement
infision and allows for PBP infusion

13 12 10

9144 5 ~ 16 *5 17

Figure 5:2 CV-71pre postfilterfilow

1. Filter
2. Conductive clip
3. Blood leak detector
4. Syringe pump
5. Blood pump
6. Return clamp
7. Air bubble detector. patient sensor and line sensor
8. Deacration chamber
9. Return pressure
10. Scale, PBP bag
11. Scale. Replacement bag
12. Scale, Effluent bag
13. Scale, Replacement bag 2
14. Pinch valve
15. Pump
16. Pressure sensor
17. Sample site
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CVVHD (Continuous Veno-venous Hemodlals)
Prismafilex CVVHD provides hemodialysis and allows for PBP infusion.

2 3 4 57 8 9

12 1110

Figure 5:3 CVTID flow

1. Filter
2Z Conductive clip

3.Blood leak detector
4- SyIrige pump
5. B loodpumip
6. Return clamp
7. Air bubble detector. patient sensor and line sensor
8. Deaeration chamber
9. Return pressure
10. PBP bag
IL. Effluent bag
12. Dialysate bag
13. Pinch valve
14. Pump
15. Pressure sensor
16. Sample site
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CWHDF (Continuous Veno-venous Hemodlaflradon)
Prismaflex CVVHDF provides hemodialiltration with either pre or post-filter replacement
infiusion and allows for PBP infusion.

13 12 11 10

14 15 16 17

Figure 5:4 CVTIDF flow

1. Filter
2. Conductive clip
3. Blood Icak detector
4. Syringe pump
5. Blood pump
6. Return clamp
7. Air bubble detector. patient sensor and line sensor
8. Deacration chamber
9. Return pressure
10. Scale, PBP bag
11. Scale, Replacement bag
12. Scale, Effluent bag
13. Scale. Dialysate bag
14. Pinch valve
15. Pump
16. Pressure sensor
17. Sample site
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Available anticoagulation methods in CRRT
Anticoagulation methods available in each CRRT therapy are identified in "'Iherapies and
Anticoagulation Methods" on page 7:3.

CRRT Disposable Set
The fill range of Prismaflex disposable sets available for CRRT is described below.
Further information about characteristics and operating ranges can be found in'the
Instructions for Use that comes enclosed with the disposable set and in "CRi' Disposable
Sets" on page 14:2.

Low Flow sets: M60

High Flow Sets: M100
M150
HF 1000
HF1400

610
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g) 2

3

5

2

Figure 5:5 CRRT Disposable Set

1. Sample sites
In the CRRT sets, sample sites are located as follows: access line before the junction
with PBP infusion line (red), access line before the blood pump (red). access line
after the blood pump (redy return line between filter outlet and deaeration chamber
(blue), effluent line (vellow)

2. Pressure pods
In the CRRT sets, pods are located as follows. access line before blood pump (access
pod), access line after blood pump (filter pod) and effluent line before effluent pump
(effluent pod).

3. Filter
Filter containing hollox fibers made of a semipermeable membrane. Blood flows 6
through the hollow fibers: filtrate and/or dialysate flow counter currently in the fluid
compartment.
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4. Upper pinch valve segment (green-striped)
Tubing that threads automatically through the upper and lower pinch valves when the
set is loaded. Can be occluded or opened by the pinch valves, depending on operator
selections for therapy and replacement solutions delivery.
CV VHD, CVVHDF: Allows dialysate hanging on the dialysate (green) scale to be
conveyed to the fluid side of the filter.
CVVH: Allows solution from a second bag of replacement solution (replacement'2
hanging on the green scale) to be delivered post-filter to the deaeration chamber on
the return line. cS

5. Lower pinch valve segment (purple-striped)
Tubing that threads automatically through the upper and lower pinch valves'when the
set is loaded. Can be occluded or opened by the pinch valves, depending on operator
selections for therapy and replacement solution delivery. /
CVVH, CVVHDF: Allows replacement solution hanging on the replacement scale
(purple) to be delivered either: (a) pre-filter (to the access linejust before thefilter) or
(b) post-filter (to the deaeration chamber on the return line)..,

Specific Functions in CRRT

Machine Control of Patient Fluid RemovalRate'
The Prismaflex software automatically calculates the effluent flow rate needed to achieve
the patient fluid removal rate. Any PB, dialysate. replacemeiit and syringsilution
infused by the Prismaflex control unit is automiticilly accounted for, as sh'ol{w below.

During operation, sofhvare controls the effluent pump speed to maintain-the required
effluent rate.

The formula which governs the effluentlpump rate for CRRT t '

Qeff = Qpfr + Qpbp + Qrep + Qdial +Qs'yr ->

Where Qeff is Effluent rate (ml/ht)Qpfr is Patient fluid§?bmoval rate (ml/h), Qpbp is PBP
flow rate (ml/h), Qrep is Replacemeit slution rate ( iI/h<Qdial is Dialysate solution
rate (ml/h) and Qsyr is Syringe flow rate (mi/h)

Protecting From Fluidimbalancey

Setting the PatientFluid Loss/GaintLimit
In additinl'to the alarm system dicribed in chapter 3 to prevent flow errors, the
Prismaflc~xsystem monitors automatically the Patient Fluid Removed as to detect
anoalies and-protect from flfuidimbalance.

In CRRT, additional information is reported on the History screen to help the operator
understand the larger picture related to the patient's fluid balance. This information
includes the Unintended Patient Fluid Loss or Gain, that is the amount of fluid removal

ariance that exists within the last three hours.

Patent Fluid Loss or Gain Umit 612A safety limit ensures that excessive fluid cannot be unintentionally removed from or
infused to the patient across the semipermeable membrane of the filter. This limit protects
the patient during abnormal conditions.
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To correlate the safety limit to the individual patient, during the Setup procedure, the
operator is prompted to enter the physician-prescribed Patient Fluid Loss/Gain Limit. The
Patient Fluid Loss/Gain Limit must be prescribed by the physician. The value prescribed
should be based on the patient's ability to tolerate potential fluid imbalance. The limit
controls the amount of unintended patient fluid loss or gain that is allowed within the last
three hours. The allowed range is dependent on the type of disposable set used for the
treatment. If the limit is reached, an alarm occurs that disables all fluid pumps from fafther
use and requires the operator to end the treatment. During treatment the set prescribed\
Patient Fluid Loss/Gain Limit can be checked in I/O data section of History screen.___

Note: If the SAME RTIEAT is chosen during the setup mode, the cumulative count for
Unintended Patient Fluid Loss/Gain over the last 3 hours begins again at 0 mLwhen
the treatment starts.

Loss or Gain Umit Reached Alarm
The "Loss/Gain Limit Reached" Caution alarm occurs whenever the operator-set'limit for
Unintended Patient Fluid Loss or Gain is reached. Occurrence of this alarm indicates that
there are ongoing problems with unresolved "Weight" or "Incorrect Flow- alarms.

To prevent serious, unintended patient fluid loss or gain, the "Loss/Gain Limit Reached"
alarm permanently suspends treatment (fluid pumps will not re-start) This alarm requires
the operator to end the treatment V

The alarm screen reports the amount of unintended -ptienifluiid.loss or gain that has
accumulated and shows the operator that this amount now'matches the allowed limit.
For patient charting, the operator should make a written note'of the ml of Uiiintended
Patient Fluid Loss or Gain reported. \Z&

The STOP sofikey is provided on the alarm screen andaccesses the Stoptteatment screen.
When ready to end the treatment, the operatorshould press this keyand follow the on-line
instructions. The Return Blood option will'be'available.

WARNING 77A The Prismaflex control unit is intendedlo be used on patients weighing 20 kg or
more. A higher minimum~patient weight6limit may applyfor the disposable set
selected for the therapy. Ref r to the Instructions For Use of the disposable set
and Table "Sets and patient weight.limits on page,2:17.

!- WARNING

Pressure Managemenit

Software-calculated Prures$
During CRRT, Piisiuflex'software uses-monitored pressure values to calculate
transmembrane pressure'(TMP) in addition to the filter pressure drop (Pressure Drop).
Both computed pressures are usedtb;provide notification that clotting or membrane pore
plugging (clogging) is beginninji i&the filter, or that the filter has clotted or membrane
pores have'plugged (clogged),andthe set must be changed.

The TMP and'Pressure Drop are displayed and updated on the Status screen during a
patient treatment. In addition, a Status graph (line graph) showing the trends of these
two pressures over an operator-settable period of one to three hours, can be displayed.
SeeCustom Mode on page 4:20.

ransmembrane Pressure (TMP) 613
Transmembrane pressure is the pressure exerted on the filter membrane during operation
of the Prismaflex system. It reflects the pressure difference between the blood and fluid
compartments of the filter.
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The TMP is calculated by Prismaflex software as follows:

TMP = [(Pfil + Pret) / 2] - Peff

Where TMP is Transmembrane pressure (mmHg), Pfil is Filter pressure (mmHg), Pret is
Return pressure (mmHg) and PefT is Effluent pressure (mmHg)

Filter pressure and Effluent pressure readings are automatically corrected by software for
hydrostatic pressure biases to compute and display 'lIP data (-18 mmHg correction)\

During a patient treatment, permeability of the membrane decreases due to protein coating
on the blood side of the membrane. This causes the TMP to increase.

During operation, software sets the initial TMP value at the same time~a's' e,initial
pressure operating points are established (shortly after entering Run mode),.see"Pre ure
Operating Points" on page 3:5. Thereafter, the initial TMP value is reset eacf time the
blood flow, patient fluid removal or replacement solution rates are changed aidi'also
after self-test.

The amount of increase above the initial TMP value contributes to the ,Adisory: Filter Is
Clotting alarm. This TIP parameter can be set only in Service modeby an authorized
service technician. For more information. see "Filter Pressure-Filie'Is Clotting
Advisory Limits" in "Chapter 12: Specifications" on pag&4 2: 1.

If the TMP rises above +300 mmHg, the Advisory: f P Too-ligh alarm occurs. If
desired, the operator can lower this Advisory alarm limitso that the advisory occurs prior
to reaching +300 mmHg. For more information'see "Cusmn'Mode"on page4:20 and
'User-controllable Settings" on page 4:21. If theiTMP increases beyond'the membrane
capacity that is product dependent, the Caution: TMP Excessive alarm occurs.

Therapy Operation in CRRT

CRRT Treatment Settings
In addition to the "Access Pressure'Monitoring Rapage 3:4 the operator is

required to confirm the Patient Fluid Loss/gain Limit Prescription for the individual
patient. See Protecting from Fluid Imbalance sectioiii'this chapter.

Prescription/Settings
The table Available flow rate parameters dpending on selected CRRT Mode on page 5:4
shows the flov rate/s/ttings'possibilities for each mode when running CRRT. The operator
can set the flow rates on.the Enter FPleSetlings screen, during Setup or Run modes.

For information about PRE/POST iiusion, refer to Replacement Solution Delivery
Options section onpage 5:13

For inf6rniation about Patient Fluid Removal Rate section refer to page 5:16.

Replacement Solution Delivery Options
'The desired replacement solution delivery is selected on the Enter Flow Settings screen

afierthe set has been primed. There are various delivery options, depending on the CRRT
therapy and anticoagulation method selected.

614
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CVVH: Replacement solution can be delivered 100% pre-filter, 100% post-filter or in
a combination of pre- and post-filter (pre/post), for example: 50% pre-filter and 50%
postfilter.

CVVH requires that two bags of replacement solution always be hung, so that the set
can be primed appropriately. One bag is placed on the replacement scale (purple) and
the second bag is placed on the replacement 2 scale (green). The way these 2 bags at'e
used is described in Table "Components used with Replacement Solution Delivery
Options" on page 5:15.

CVVHDF: Replacement solution can be delivered either 100% pre-filter or 100%
postfilter. The replacement solution is always delivered through the replacement scale and
pump (purple). One bag of replacement solution is hung on the replacement scale.

Z/ ) __
Table "Components used with Replacement Solution Delivery Options ' n pagAS:15
shows the components used with each possible replacement solution delivert'option
in CVVH and CVVHDF.

L

615

5:14 CRRT GW3903sjos iln 09.2010
MOREC-122960 Versiw: 1 3 Effective dte: Prora vrso 5.x

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 2, Page 103 of 247

Components used with Replacement Solution Delivery Options

Therapy Delivery Scale/Pump Pinch Valve/ Segment

CVVH 100% Prefilter Replacement Lower (purple-
Green: no delivery striped)

Pre/Post Replacement(delivers Lower (purple- ^
prefilter portion) striped)

Green (delivers Upper (greenzstriped).
post-filter portion)

100% Post-filter Replacement(delivers Lower (purple-
1/2 of the selected striped)-
flow rate) / /

Green (delivers 1/2 of Upper (green-striped)
the selected flow rate)

CVVHDF 100% Pre-filter Replacement Lower (purple-

striped)

100% Post-filter Replacement Loiver (purple-
_striped)

CVVHD+post 100% Post-filter Replacement L'dwer (purple-
striped)

Total predilution 'V

The Prismaflex sofiware calculates the total predilution value. which is't e ratio of
prefilter blood dilution to the total blood dilution. Total'piedilution is calculated according
to the formula below:

PRE"/%N = (Qpbp + Qreppre) / (Qpb p Qrp)

Where PRE%to is Total predilution (%), Qpbp is PBP flowat (mI/h), Qreppe is
Pre-filter replacement flow rate (inh/h), Qrep'is Replacemen flbw rate (ml/h)

The total predilution value is displayed in the Enter FlowSettings screen.

Filtration Fraction I

The Prismaflex so~vare calculates the filtratio nfraction value, which reflects the level of
blood hemocon/centraiion present at filter outlet. Filtration fraction (FF%) is calculated
according to the/fo4/ula,below:x

FF% = 100 x (Qreppn± Qpfr) / (Qplasnii + Qpbp + Qreppre)

WhereFF%0/ is Filtration fraction (%), Qreppost is Post-filter replacement flow rate (ml/h),
Qp6 is Patient-fluid removal rate (ml/h). Qplasma is Plasma flow rate (ml/h). Qpbp is
PBP flow rate (ml/h) and Qreppre is Pre-filter replacement flow rate (ml/h)

Plasma flow rate is computed as a function of blood flow rate and patient's hematocrit:

plasma = [1 - (Het / 100)] x Qb

Where Qplasma is Plasma flow rate (ml/h), Hct is Hematocrit (%), Qb is Blood flow
rate (ml/h)

616
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The filtration fraction value is displayed in the View Changes screen. Prescription settings
with filtration fraction above 25% may lead to fast increase of the filter transnembrane
pressure and require early replacement of the disposable set.

Patient Fluid Removal Rate
The patient fluid removal rate is the net amount offluid the Prismaflex control unit
removes from the patient each hour (after accounting for any PBP and replacement-
solutions as well as syringe infusion volumes being used). Net fluid removal occurs
whenever the operator sets the patient fluid removal rate to a value above zero.

Calculating the Desired Patient Fluid Removal Rate
The Prismaflex software does not measure or account for non-Prismaflex sources of
patient fluid intake (such as hyperalimentation, blood, or drug infusion) or fluidoutput
(such as urine and wound drainage). The operator must account 33 fthese other sources
when calculating the patient fluid removal rate, as well as when calculating the patient's
input/ output totals.

The following formula may be useful:

Qpfr = QPpfl + Qextp, - Qextut 2

Where Qpfr is Patient fluid removal rate (mi/h) to be set on Prismaflex Control Unit,
QPpil is Prescribed patient fluid loss (ml/h), Qetin is Non-Piismaflex fluid iiiuts (mi/b)
and Qextout is Non-Prismaflex fluid outputs (mVh) p

Ihe patient fluid removal rate must be adjusted if the weight losstprescribed by the
physician is changed or if the patient's noA'-Prismaflex fluid inputs oroutputs change.

Adjusting the Patient Fluid RemovalRate
During the Setup procedure (Setup mode), the Enter Flow 0§etings screen is displayed.
The operator is prompted to assess'the'default patient fldlid removal rate, make any
change desired for the current treatme itand confirpfthe atient fluid removal rate on the
Review Prescription screen prior to starting the patient treatment.

During the patient's treatmeit (Run mode), theoperator can access the
Enter Flow Settings screen and.adjust the patitlfluid removal rate as needed. See
'Operating modes" on page 4:10 and "User-controllable Settings" on page 4:21 for
more information.

If desired, the operator an change the fault patient fluid removal rate in Custom mode.
See "Custom Mode"'onpage 4:20.,

L7
Moniitoring Patient Fkiid Removed
Patient Fluid'Removed is the net amount of fluid removed from the patient by the
Piismaflex system during a specified time period. It is the patient's "Prismaflex system
odtput" for use in periodic totalling of patient 11O (input and output) volumes.

617
Measuring Patient Fluid Removed
The four precision scales mounted on the bottom of the Prismaflex control unit support
the PBP, replacement solution, dialysate, and effluent bags and constantly measure the
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weight of the bags. The change in combined weight of the fluid bags in use indicates how
much fluid has been removed from the patient by the control unit When fluid bags are
replaced, the software automatically accounts for the new bag weights. The following
formula applies:

Vpfr = Veff - Vpbp - Vdial - Vrep - Vsyr

Where Vpfr is Patient fluid removed (ml), Veff is Effluent bag volume (ml), Vpbp is PBP
pumped (ml), Vdial is Dialysate pumped (ml), Vrep is Replacement solution pumped
(ml) and Vsyr is Syringe solution pumped (ml)

The total Patient Fluid Removed should equate with the operator-set patient.fluid removal
ratel. For example, if the patient fluid removal rate is 100 ml/h and 95 minutes of
treatment has elapsed, with only 90 minutes of Effective Run Time, the xpeciedfPatient
Fluid Removed will be (100/60)*90 = 150 ml.

Viewing Patient Fluid Removed
During a patient treatment (Run mode), the Patient Fluid Removed is displayed on the
History screen. The operator can view the amount of Patient Fluid Removed for the last
full I/O Period or for a time period stipulated by the opeiftor. See "History Data" on
page 4:4 for more information.

Fluid Graphs
The Fluid Graphs include the Pt Fluid Balance Graph (bar graph), the DoseGraph (line
graph), and the Cumulative Volumes Graph (line grah>

The Pt Fluid Balance Graph displays the PatientFluid Removed.during each time
increment of the graph. On the right side of t&ieicren. the total Patient Fluid Removed
over the requested time period is reported '

The Dose Graph displays the ml/h/kg flow that was occurring:at each time point on the
graph. There is a separate line for'cach fluid in use. 'lhe following are reported: PBP
solution, Replacement solution. Dial'ate, and Effluen-idijthe right side of the screen,
the total volume pumped over the req esied time periodis reported for each fluid.

For each fluid in use, th Cumulatii'e Volumes Gr&1h'reports the total volume pumped
during each time incrementiofthe graph. Therciii'separate line for each fluid in use.
The following are reported: PBPsolution, Replkcncnt solution, Dialysate, Effluent. On
the right side of the screen, the total volume p cumpd over the requested time period is
reported for each fluid/ .

Informlition Included in I/OData
I/OData iicliitli'e informatioribelw. Only the data appropriate to the selected therapy
are displayed.

Note: All I/O'Data, except Blood Volume Processed, are totals covering only the operator
slected View Period.

Blood/Fluid Volume Processed (total liters pumped through the current filter since
start of treatment, including any fluid pumped during Recirculation procedure).

1 Patient Fluid Removed will differ from the operator-set Patient Fluid Removal rate if: (a)
treatment is stopped, then later resumed; (b) an alarm occurs that stops the PBP, replacement,
dialysate, and efluent pumps.
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* Run Time (time the infusion pumps were running during the selected View Period)

* Cumulative Hours reported (does not display when I/O Period is the selected view)

* PBP Solution Input

* Replacement Solution Input

- Pre-filter Input - \

- Post-filter Input

* Dialysate Used

* Effluent Volume (ultrafiltrate; spent dialysate)

* Patient Fluid Removed

* Current Unintended Patient Fluid Loss/Gain

* Patient Fluid Loss/Gain Limit set during set-up

* Syringe volume

CRRT Prescription indicators
2 indicators of the CRRT treatment dose (in ml/h/kg) are computed as a function of Flow
Rates settings and patient body weight: N

- Effluent Dose represents the Effluent flow rate normalized topatient body weight,

- UFR Dose represents the fluid amounts contributed by PBP, replacement and patient
fluid removal rates, if they were deliveted in a post dilution mode and normalized
to patient body weight.

Equaons for CRRT Dose

DcRRT-ff = Qeff/ BW

DCRRTJFR = [Qplasma/ (Qplasma + Qpre)]t (Quf/ BW)

With

Qeff = Qpbp + Qdialf Qrep + Qpfr '<

Qplasmia =Qb x (1 - Hct/I00)

Qpre = Qpbp + (PRE% / 100) Qrep

Quf = Qpbp + Qrep + Qpfr

619
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Abbreviation Explanation Unit

DcRRT-eff Effluent dose ml/kg/h

Qeff Effluent flow rate ml/h

BW Patient body weight kg

DcRRT-uFR UFR dose ml/kg/h

Qplasma Plasma flow rate ml/h

Qpre Pre-infusion flow rate MIl/h

Quf Ultrafiltration rate ml/h

Qpbp PBP flow rate ml/hit>

Qdial Dialysate flow rate ml/h" 7
Qrep Replacement flow rate ml/h'

Qpfr Patient fluid removal flow rate ml/h

QPpfl Prescribed patient fluid loss -ml/h

Qb Blood flow rate \ Ii/h--
PRE% Predilution

Hct Hematocrit (default value 30%)< \%

Time to Change Set "
Gambro recommends changing of CRRT sets afler'a treatment time of 24:ii'ours. This
recommendation is based on experience with treatmen'tperformancefor instance
clearance, and pressure stability. Set perfomance is miximal within thisperiod, but
can be expected to deteriorate in the course ofprolonged treatmentexceeding this 24
hour interval.

In CRRT, the Advisory: "Time to change set" -may appear andrecommend to change set.
The alarm is dependent on two parameters:

- Time spent in treatment, including recirculation, with disposable set. Solute
removal performance of the device c'an not be guli'aiteed over excessive usage time.
This time is settable to 24, 48 or 72 hours in CUSTOM mode

- Blood processed vol lme as performance andibtegrity of the blood pump segment
cannot be guaranteed overexiessive proces'sedvolumes. The 780 liters limit matches
with a consta'nt'blood flow rate of 180 na/niin over 72 hours and may restrict usage
time of Hih'FvoWsets only. n

See "Troubleshootinghf more infoorm3aton.

The Advisory: Time to change set-is overrideable, and adherence to appropriate limits is
up tothc disdretion of the opcratr3'

See chapter 7 for more information.

620
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Chapter 6

Therapeutic Plasma Exchange (TPE)
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General Warnings and Cautions

Warnings
WARNING A

A In TPE, the blood flow rate should not be set below 100 ml/min for TPE 2000 \ \
sets due to risk of hemolysis. Effluent monitoring for hemolysis is recommended.',,

It is recommended to obtain a detailed drug history before each TPE procedure.
For drugs potentially affected by TPE, the physician should either adjust the
doses or give the medications immediately after the procedure, sincedrugs will
pass through the membrane of the filter.

As treatment proceeds, carefully monitor patient plasma balance levels and all
the I/O Data on the Status and History screens. Plasma balance monitoring
should include frequent totaling of patient fluid inputoutput.

A The blood leak detector must be re-normalized if the effluent line is-removed
and then reinserted into the blood leak detector after treatment (Run mode) has
started. See Troubleshooting chapter on page 10:81.

" WARNING

Cautions
CAUTION

The Prismaflex system is not designed for a heater to be connecedto the
infusion solution lines. A heater generates air bubles whichco6ictin the
deaeration chamber. Therefore, it is'recommended not to use aheater on the
replacement or on the PBP infusion linest)

Monitor hypothermia and pay specialattention when incCeasing exchange
volumes above 2 L/h. See "Appendi 8:Blood Warme, on page 8:1.

PBP solution delivery is not removed in TPE. Therefore this fluid volume is
considered as a fluid input in the patient fluid balancet

Observe the effluent bag for pink or red tinge as an indicator of undetected
micro blood leaks'Dscoloration of effluent due.to the patient's disease process
(hemolysis for exampile)should also be considered as a root cause.

When changingbags/ containers during'TPE, it is important to enter the new
replacem/erit ntainervolume on th'e hange Bags/Containers screen. If the
volume forthereplacement containetis wrong, air could be introduced into
the set. XA /

CAUT10

Abdut e Chapter
This chapter contains sections with specific information for TPE. For other sections, the
information in the chapter 4 Operating the Prismaflex System on page 4:1 applies.
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Therapy Description

Mechanism of TPE
In therapeutic plasma exchange, plasma containing disease mediators is pulled from the
patient's blood across the filter membrane. Separation of plasma from blood is achieved
by filtration: this is the plasmafiltration process. A replacement fluid is used to replace
the amount of plasma removed.

Prismaflex TPE provides plasmafiltration with post-filter replacement and allows for
PBP infusion.

TPE Flowchart
1 2 3 4 5 6 7 8 9

12 ii 10

13 14 15 16

Figure 6:1 TPEflaw

1. Conductive clip
2. Filter
3. Blood leak detector
4. Syringe pump
5. Blood pump
6. Return clamp
7. Air bubble detector, patient sensor and line sensor
8. Deaeration chamber
9. Return pressure (OL
10. Scale. PBP bag 6)
11. Scale. Effluent bag
12. Scale. Replacement solution

6:4 Therapeutic Plasma Exchange (TPE) Ga3Roajsjn&y2lq
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13. Pinch valve
14. Pump
15. Pressure sensor
16. Sample site

TPE and Anticoagulation Methods
The available anticoagulation methods in TPE are:

- Standard - Syringe

- Standard - No Syringe

0

7/
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TPE Disposable Set
The available disposable sets for TPE are:

- TPE 2000

Refer to the Instructions for Use enclosed with the set

2

2 2

Figure 6:2 I'E disposable Set conponents

1. Sample sites
In the TPE disposable sets there are five sample sites. located as follows: patient end
of access line (red). access line before the blood pump (red), access line before the
filter (red). return line. between filter outlet and deaeration chamber (blue): effluent
line (yellow)

2. Pressure pods
In TPE disposable sets, there are three pods. located as follows: access line before the
blood pump (access pod), access line after the blood pump (filter pod) and effluent
line before the effluent pump (effluent pod). 6 2

6:6 Therapeutic Plasma Exchange (TPE) G5903 R eMson 2010
MDREC 122960 Vererio 13 Ereatve date Prcar veera 5nx

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 2, Page 115 of 247

3. Replacement line (purple-striped)
Conveys replacement fluid from the bag/container on the replacement scale (purple)
to the blood flowpath in the return line. The fluid is delivered postdilution (to the
deaeration chamber, just beyond the filter blood outlet).

4. Effluent line (yellow-striped)
Conveys removed plasma from the plasma/fluid compartment of the filter to the
effluent bag.

5. Filter
Filter containing hollow fibers made of a specialized membrane. Blood-flows through
the hollow fibers and plasma is pulled into the plasma/fluid compartmntof'the filter.

Specific Functions in TPE

Bag Management
The composition of TPE replacement solutions can significantly va e size and
weight of the containers can also vary widely Accordin t',pthe Replacement scale is
automatically managed with the Variable Empty Bag meth dih'TPE; see chapter 4 for
more information.

Note: PBP scale is also managed with Variable Empty Bagmetiod in TPE

With respect to the small size and cost of some TPE'replacement containerm volume can
be adjusted in steps of 10 ml and down to a mmimuidf l0ml.

Machine control of PatientPlasma Loss
The Prismaflex software automatically calculates the efiluent flow rate needed to achieve
the patient plasma loss rate. Aiyreplacement solution infidhed by the Prismallex control
unit is automatically accounted foras shown below:

Qeff = Qppl + Qrep

Where Qeff is Effluentrate (ml/h),Qppl is Patient plasma loss rate (ml/h) and Qrep
is Replacement fluid rate (ml/h) / -

During operation,,soffivare.controls the effluent pump speed to maintain the required
effluent rate. PBRsolutioi and syrin einffised volumes are not accounted for when
defining the TPE effluent flow rate; theseinfised volumes are net fluid inputs for the
patient./C

Protecting from Fluidimbalance

Ptecting the Patient fromh Plasma Imbalance
The Prismaflex system is designed to provide solute removal from the patient's blood,
net fluid removal from the patient's blood, or both. If net plasma loss is not desired, the
Prismaflex system is designed to operate to maintain a zero plasma balance in the patieks2 8
blood (no net plasma loss or gain).
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Flow problems in the fluid lines, bags, or pump segments can change the flow rate within
the fluid lines and the filter and cause errors in the amount of patient plasma loss. The
Prismaflex Safety System protects from these situations via alarms that suspend the
treatment and alert the operator. In addition to the alarm system described in chapter 3, a
third alarm "Incorrect Weight Change Alarm Not Cleared" is active during TPE therapy.
All these alarms are described in detail below.

Welght" and Incorrect Flow Alarms In TPE
Each of the PBP, Replacement and Effluent flow rates are monitored according to th
process described in chapter 3 on page 3:10. When a "Weight" or "Incorrect Flow" alarm
is triggered on Replacement or Effluent scales, the Actual Patient Plasma L6-is is higher
or lower than the target value set by the Patient Plasma Loss. When the alaiisltriggered
on PBP scale, the PBP input is higher or lower than the target value set b h'PBPiniut
flow rate and Patient Plasma loss remains unaffected.

mIncorrect Weight Change Alarm Not Clearedw Alarm
The "Incorrect Weight Change Alarm Not Cleared" Caution alarm ociurs when the limit
of the "Weight" and/or "Incorrect Flow" alarms have occurred withinthie last three hours
of treatment. Occurrence of this alarm indicates that there are ong'oing problems with
unresolved alarms.

To prevent serious, unintended patient fluid removalloss or gaint'the "Incorrect Weight
Change Alarm Not Cleared" alarm permanently suspends-treatment (fluid pumps will not
re-start). This alarm requires the operator to end the treatment.

The STOP softkey is provided on the alarm screenand accesses the Stop screen. When
ready to end the treatment, the operator should press'this key and follo the on-line
instructions. The Return Blood option will-be available.2

WARNING
A The Prismaflex control unit is intended to be used on patients'weighing 20 kg or

more. A higher minimum patient-weight limit may apply f&th'e disposable set
selected for the therapy. Refer to the Jhstructions For Usetof the disposable set
and Table "Sets and patient weight limits" on page 2:17>

WARNING

CAUTION
STOPsoftkey should be pressed only when ready to proceed with the end
treatment sequences(Pressing STOPsoftkkeystops the blood pump).

CAUTION

Protecting fm Excesslve FluId 'Input
As the effluent pump-does not account for PBP solution, any PBP solution infused must
be cour fi separate fluid input to patient. The "Patient Fluid Gain Excessive" Caution
alarm'occurs whenthe PBP soluti ifo'ikused volume reaches a predefined threshold.
To prevent unitended excessivePBP fluid input, the "Patient Fluid Gain Excessive"
temporarily suspends treatment The operator may decide to stop or continue the
treatment.'See chapter 10 for d&ailed troubleshooting information.

Pressure Management
Sofare-calculated Pressures 629
During TPE therapy, Prismaflex software uses monitored pressure values to calculate
Access Transmembrane pressure (TMPa) in addition to the filter pressure drop (Pressure
Drop). Both computed pressures are used to provide notification that clotting or

6:8 Therapeutic Plasma Exchange (TPE) 0503 RadovisIn 0.2010
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membrane pore plugging (clogging) is beginning in the filter, or that the filter has clotted
or membrane pores have plugged (clogged) and the set must be changed. The TMPa and
Pressure Drop are displayed and updated on the Status screen during a patient treatment.
In addition, a Status Graph (line graph) showing the trends of these two pressures over
an operator-settable period of one to three hours can be displayed. See Custom Mode
on page 4:20.

Access Transmembrane Pressure (TMPa)
Access transmembrane pressure is the pressure difference between the blood and-fluid
compartments at the inlet side of the filter.

The TMPa is calculated by Prismaflex softvare as follows:

TIPa = Pfil - Peff

Where TMPa is Access transmembrane pressure (mmHg), Pfil is Filter pressure (mmHg)
and Peff is Effluent pressure (mmHg)

Filter pressure and Effluent pressure readings are automatically coriectedbysoftware for
hydrostatic pressure biases to compute and display TMPa data (-30 mHg correction).

During a patient treatment, permeability of the membrantdecreases due to protein coating
on the blood side of the membrane. This causes the TNUa'to increase. In order to help
prevent hemolysis, the pressure gradient between blood inletand'tie effluent outlet of the
filter should be strictly controlled and the blood flow rate should not fall below minimum
recommended flow rate of the selected Prismaflex TPEidisposable set.

There are two alarms specific to TMPa: Caution1TMPa Excessive alarriiffnd the
Advisory: TMPa Too High alarm. If desired. the operator can lower thi'larlm limit of the
Advisory alarm so that it occurs prior to reaching the manufacturer-established limit of
+100 mmHg. For more information, see ' ustom Mode" on page4:20 in 'Chapter 4:
Therapy Operation" on page 4:7 and"User-controllable Settings TPE specific settings"
on page 4:24.

Start-up Phase
To promote blood safety, the start-up of replacement anefluent pumps is delayed (from
entering Run mode) by-a few minutes. This allows/16d to initially contact the filter
without the influence 6filtrafiltratiin pressures. ishTPE start-up phase also allows the
operator to change bags/&intiin s'as wished. 1e ye the actual treatment commences.

TPE prescription delivered
TPE therapy is not a-continuous treatment; aTPE treatment is defined in Prismaflex system
with respctto a targeted replaceffent lume to be exchanged (Total Replacement
Volume)-Prismaflex software infihis' operator once the targeted volume has been
deliveredand-offers to stop thiea ient continue treatment till replacement bag is
empty or set a new replaceiiiit volume target. Prismallex software also uses the Total
Replacekient'Volume to dispiLathe expected therapy time. See page 6:10 for more info.

Operating in TPE
630
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TPE Prescription and Flow Rates
The TPE Prescription consists of three settings: Patient Hematocrit; Total Replacement
Volume (total amount of replacement fluid to infuse over the entire treatment); and
Replacement Container Volume (volume of replacement fluid in the bag/ container
hanging on the scale).

A
Flow rates are the settings that control the rate of blood flow, patient plasma loss, PBP
and replacement fluid infusion, and effluent flow during a patient treatment. All flow\
rates except effluent are user-controllable.

Adjusting the TPE Prescription and Flow Rates
During the Setup procedure (Setup mode), the Enter TPE Prescription screen is-displayed
first and the Enter Flow Settings screen is displayed next. The operator i'prompted to
assess the default TPE Prescription settings and flow rates, make any changes'desired for
the current treatment, and confirm all values prior to starting thepatient treatment. During
treatment (Run mode), press the TPE PRESCR softkey on the EnterFlow Settings screen
to reach the Enter 7PE Prescription screen V

Note: There is no default value for the Replacement Container Volume. The volume of
fluid in the replacement container must be entered for eacht eatment.

In Custom mode, if desired, the operator can change th'udefaiilfflow rates. See "Custom
Mode" on page 4:20.

Considerations When Using PBP Solution
When using PBP solution during TPE, be aware of the considerations-below:

* The effluent pump rate does not-account for PBP solution. -AnyBP solution infused
must be counted as a separatefluid inputiWhen calculating.patient Input/Output totals.

* The software-calculated TargetPatient Plasma Loss do not account for PBP
solution. (See "Patient PlasmbhL(ss Rate" on page6<10:)

Patient Plasma Loss Rate
The patient plasma oss rate is-the net amount:ofplasma the Prismaflex system removes
from the patient each hour (after accounting fo~iny replacement fluid being used.)

If the patient Pama'loss rate is set above-zero, a net plasma loss occurs, resulting in
a negative plas;a-b4ilaric in the patient4

In TPEj th hysician usually prescribes a zero net plasma loss; therefore, in most cases
the paient-lasma loss rate is set to 0 ml/h.

Software Calculations of Target Patient Plasma Loss
Prisinaflex software calculates a Target Patient Plasma Loss based on settings entered

b'y/the operator. This calculated value is displayed on the Enter TPE Prescription and
Enter Flow Settings screens.

Software calculates the Target Patient Plasma Loss by first determining the treatment time
according to the formula below. 631
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T = Vreptot / Qrep

Where T is Treatment time (h), Vrep 0 a is Volume to replace (Total replacement Volume
(ml)) and Qrep is Replacement fluid rate (ml/h)

Target Patient Plasma Loss is then calculated as follows:

Vpplt1 = Qppl x T

Where Vppltgt is Target patient plasma loss (ml), Qppl is Patient plasma loss ratem /h)
and T is Treatment time (h)

If the total replacement volume, replacement fluid rate, or patient plasm loss rate is
changed during a treatment, the Target Patient Plasma Loss also changes./

Note: The Target Patient Plasma Loss for the treatment must be the same number as the
net plasma loss prescribed by the physician, whether this is zero or a number above zero.

Setting the Pt Plasma Loss Rate to Achieve Prescribed\Target Loss
If the prescribed net plasma loss is above zero, the operatbrsmust indirectly enter this
volume as the Target Patient Plasma Loss value. This is done'during the Setup procedure
by performing the steps below (in the order listed).-

1. On the Enter TPE Prescription screen, enter the prescribed Total Replacement
Volume. Press CONFIRM to proceed to th& Enter Flow Settings screenLtY

2. On the Enter Flow Settings screen, enter the prescribed replacemenffluid rate. When
the calculated Target Patient Plasma'ass appears,'djust thepatient Plasma loss rate
(up or down) until the calculated loss'equals the physician-preisribed net plasma loss.

Note: The software-calculated Target.Patient Plasma Loss does'not account for PBP
solution. To remove the PBP volume iifi ed as/treatment is proessing, the patient
plasma loss rate can be set to equal the PBP solution rate.If this is done, be aware that
plasma is being removed while non-plasma (PBP solution isbeing added.

Formulas Used In TPE
Below is a summary of the formulas used by Piihmaflex software in managing TPE.
Sofiware calculations are based on the operatot4 4 TPE Prescription and flow rate values.
The results of so'/y'are calculations are dispaed on the Enter TPE Prescription and/or
Flow Rates scfe ns./

Vplasma = (100 -Ht) x .7 x

Wbere Vplasma is Patient plasma vlume (ml), Het is Hematocrit (%), BW is Patient
body weigt(kg): K

Rexch - Vreptot / Vplasma '

ere Rexch is Plasma volume exchange (dimensionless) Vreptot is Total replacement
volume (ml) and Vplasma is Patient plasma volume (ml)

Hct1,ost = [(Qb / (Qb - Qeff)] x Ht

Where Hctp, is Post-filter Hematocrit (%), Qb is Operator set blood flow rate (ml/h),
Het is Hematocrit (%) and Qeff is Effluent flow rate (ml/h) 632
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FF% = (Qeff / Qplasma) x 100

Qplasma = (1 - Het / 100) x Qb

Where FF% is Filter fraction (%), Qeff is Effluent rate (mt/h), Qb is Operator set blood
flow rate (ml/h), Hct is Hematocrit (%) and Qplasma is plasma flow rate (ml/h)

Vefftgt = Qeff x T

Where Vefftgt is Target effluent (ml), Qeff is Effluent rate (ml/h) and T is Treatment-
time (h)

Vppltgt = Qppl -x T
/ -7

Where Vppitgi is Target patient plasma loss (ml), Qppl is Patient plasma loss rate (ml/h)
and T is Treatment time (h)

Plasma Balance
Patient Plasma Loss
Patient Plasma Loss is the net anount of plasma removed from the patient by the
Prismaflex system during a specified time period. In TPEtheiphysician usually prescribes
a zero net plasma loss for the patient. t

Measuring Patient Plasma Loss / 6>
The replacement scale and effluent scale mounted-on die bottom of the Prismaflex control
unit support the replacement fluid bag/container ind'effuent bag and coi sf[ntly measure
their weights. The change in combined weight of the'fluid bags/containersin use indicates
how much plasma has been removed frorn thepatient by the control unit1

When fluid bags/containers are replaced,the sofiware automaticalt9 accounts for their
new weights. The following formula'applies \A

Vppl = Veff - Vrep

Where Vppl is Patient plasma ls (ml), Veff is Efluei bagvolume (ml) and Vrep is
Replacement solution volume (ml) '

The Displayed Actual Patient Plasm/'a Lost will beless than the one calculated from the
"operator-set" Patient Plasma Loss rate and thdElapsed time shown in the Status screen
(this applies also/in the History screen) if:
a. treatmentis,voluntarily stopped and then -Itcr resumed; or

b. an alarm occurs thatstops the fluid-pumps.

"Operator-set" Patient Plasma Loss shall be calculated multiplying Run Time in
Histor sceen by Patient Plasma:Loss rate.

I seng'Pailent Plasma Lass
During a'patient treatment (Run mode), the Patient Plasma Loss is displayed on the
History screen. The operator can view the amount of Patient Plasma Loss for the last full

Period or for a time period stipulated by the operator. See "History Data" on page 4:4
inChapter 4: Therapy Operation" on page 4:7, for more information.
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History Data

Information Included in Treatment Data
Note: All Treatment Data, except Blood Volume Processed, are totals covering only the
operator-selected View Period.

Treatment Data include the information below.

* Blood Volume Processed (total liters pumped through the current filter since start of
treatment, including any fluid pumped during Recirculation procedure.)

* Treatment Time (time the blood pump was running)

* Cumulative Hours reported (does not display when I/O Period is the selected view)

* PBP Input

* Patient Plasma Loss (net plasma volume removed)

* Replacement Fluid

- Total Replacement Volume (a TPE Prescriptionzvalue)s

- Actual Volume Delivered (replacement fluid pumhped)

* Effluent (total plasma volume removed)

Fluid Graphs
The Fluid Graphs include the Pt Plasma Loss Graih (bar graph) adthe Cumulative
Volumes Graph (line graph).

The Pt Plasma Loss Graph displays the plasma loss during each time increment of the
graph. On the right side of the'screen, the total Patient Plasr Loss over the requested
time period is reported.

For each fluid in use, the Cumulative Volumes Graph reports the total volume pumped
during each time increment of thegraph. There isaseparate line for each fluid. The
following are reported: PBP solution, Replacement fluid, Effluent On the right side of the
screen, the total volume pumpedover the requsted time period is reported for each fluid.

Replacemen BW g ,Handling
Replacement fluid for TPE may be stored in small volumes bags or containers that require
multiple changes during the treatment'

Using multiple bags or containers in parallel

ARNNG 
634

When hanging a fluid bag, always centre it on the 3- hook assembly, so that
its weight is evenly distributed. Do not support the fluid bags by any means
other than the provided scale carrying bars. Fluid balance can be significantly
altered, resulting In patient injury or death.

-- WARNING
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Using the accessory SP394 with the Prismaflex system in TPE requires a special
procedure. The device can he used to connect together several containers (bags or bottles)
of replacement fluid. See Figure 6:3 on page 6:14.

a. The end of the line equipped with the vented spike (accessory with blue cap) must
be connected to the first container. The other end of this line is then connected
to the second container.

b. The second line (with the non-vented spike) is used to connect the second container
to the third one.

c. The third container is then connected to the replacement line of the Prismaflex TPE
disposable set.

When bottles are used, the vented cap (blue) of the spike attached to th fist bottle must
be open.

When bags are used, the vented cap (blue) of the spike can remain closed.

Note: After one of the lines is connected to a container, it is recommended to prime the
line by gravity and clamp it before attaching the other end of the line to another container.

0 0 0

3

Figure 6:3 Accessory SP394 with the Prsa flex system in TPE

1. Replacement fluidline of TPE set

2. Second line equipped with the n'onve ted spike

3. Firs Ie equipped with the veited spike (blue cap)

HandlingEmpty Bag/Ccntalner alarm
healarm "Advisory: Replacement Container Empty" appears when the machine has

consumed the set volume for the replacement container. The operator then has two
options:

a. Change the container;

635
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b. Decide to use a residual volume in the container already hanging on the scale. In this
case an opening/closing sequence (without changing container) must be performed
on the scale, and the residual volume to consume must be set

End Treatment
Per design, TPE treatments will commonly be ended on occurrence of "TPE Prescription
Delivered" Caution alarm. See chapter 10 on page 10: Ifor more information. If-
needed, treatment can be ended any time by pressing the STOP sofikey present on thU "
Status screen and most of the screens.

636

G503993 Revio09.2010 Therapeutic Plasma Exchange (TPE) 6:15iirtnip t on, - 13 Et iedh: m,,

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 2, Page 124 of 247

This page is intentionally left blank>

6:16 Therapeutic Plasma Exchange (TPE)
MDREC-122960 Verson:1 3 Eftedive date: Proa sic

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 2, Page 125 of 247

Chapter 7

Anticoagulation Methods
Contents K

General Warnings and Cautions ... 7:2
Warnings ................................... 7:2
Cautions ........................................... . . 7:2

Prismaflex Anticoagulation Methods .... . ....... ........ . 7 . . 7:2
Configuration of Anticoagulation Methods ... . .... 7:2
Therapies and Anticoagulation Methods ....................... ..... 7:3

"Standard - Syringe" Method ................................... . 7:3
Adjusting the Anticoagulation Settings ............................. 7:3
Viewing the Anticoagulation Settings during Treatment .......... 7:4
Changing the Syringe .\\ ..... 7:4
Recirculation Procedures .......................... ........ 7:4

"Standard - No Syringe" Method ......................... .......... 7:4

638

G5039903 Rovlsio 092010 Anticoagulation Methods 7:1B~Tt5~ ign ~ sion: 1 3 Effecjve date.

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 2, Page 126 of 247

General Warnings and Cautions

Warnings
WARNING

To assure proper flow control of syringe solution, use only the syringes approved
for use with the Prismaflex system. The internal diameter of approved syringes
has been verified at the time of printing this manual. The manufacturer of the -

Prismaflex system cannot be held liable for subsequent changes that may occur
to syringe dimensions.

Closely monitor the patient's clotting parameters, especially whenincreasing
and/or decreasing the amount of anticoagulant delivered or after changing the
prescribed therapy setting or after changing the syringe.

WARNING

Cautions
CAUT1ON

When setting up a patient treatment, install only the allowed syringe. The
allowed syringe is the syringe size/brand that Has beenselected in Custom
mode from among the approved syringes. See theSpecifications chapter for
a list of approved syringes. ' )
Use only luer lock syringes with the Prismaflex control unit and monitorsyringe
line connection.

Keep the syringe line clamped and stowed along the left side fthe set during
the entire treatment when not running theStandard Syringemethod.

CAUTION

Prismaflex Antic6gulation Methods

Exposing a patient's blood to an extracorporeal circuit as done during the
Prismaflex treatments 'infijates coa'ilation. Effectiv Qanticoagulation is essential to
optimize fluid and/or soluemal and filter loiigevity. Little or no anticoagulation
may be needed for~patients withicoagulopathijs trombocytopenia or liver failure.
Anticoagulation is administered during the Prismnaflex treatments in accordance with
physician prescription.

The following anticoagulation met'o sare selectable on the
Choose-A4ticoagulatin Vethod creen:

* <Standw-d -. Syringe. FoFtra ents with anticoagulation regimen, using the
Prismaflex syringe pump

>Standard - No Syringe. For treatments performed without anticoagulation regimen.
The Prismaflex syringe pump is disabled during the entire treatment.

639
nfiguration of Anticoagulatlon Methods

Using the Prismallex syringe pump requires relevant configuration of holder size in
Service mode and syringe brand in Custom mode.
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Therapies and Anticoagulation Methods
The anticoagulation methods available for each Prismaflex therapy are listed below:

CRRT:

* Standard - Syringe

* Standard - No Syringe

TPE:

* Standard - Syringe

* Standard - No Syringe

"Standard - Syringe" Method

WARNING
Consider syringe accuracy specifications when using highly concentra &d
anticoagulants. See Table "Specifications"on-page 12:1.

WARNING

The anticoagulation settings control delivery of anticoagulant solution from the
Prismaflex syringe to the blood flow The s'ettigs'are user-controllable and include the
following delivery methods:

Continuous:

* The rate can be set within different ranges depending:bn syringe size. See
specifications data for syringe settings in Specificationi chapter on page 12:1.

Bolus:

* Bolus volumecan be set within ranges dending on syringe size, defined in Syringe
settings section in chapter Specificationsf orpage 12:1.

* Delivery interval'can-1' set as "immediate" in Run and Recirculation modes

* Delivery interval can be set to once very hour to 24 hours

See th eboluvolume range in Speifications chapter on page 12:1.

Note: In CRRT therapies additidnal fluid volumes infused by the Prismaflex syringe pump
are removed.through the efflueAi except for Immediate Boluses.

640
Adjusting the Anticoagulation Settings
Enter Anticoagulation Settings screen is displayed during the Setup procedure. The
operator is prompted to assess the default flow rates and syringe settings for the therapy/set
chosen, make any changes desired for the current treatment, and confirm all values shown
on the EnterA nticoagulation Settings screen prior to starting the patient treatment
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In Custom mode, the operator can change the syringe brand allowed for use. See "Custom
Mode" on page 4:20.

In Run mode, the operator can access the Enter Anticoagulation Settings screen and adjust
the settings as needed. See "Operating modes" on page 4:10 and "User-controllable
Settings" on page 4:21.

i
Viewing the Anticoagulation Settings during Treatment
During a patient treatment (Run mode), the current anticoagulation settings are displayed
on the Status screen.

Changing the Syringe
In Standard - Syringe anticoagulation method, the syringe must be connected to the
syringe line on the disposable set to inflse anticoagulant between-blood pump and filter.
The syring line on the disposable set is initially stowed along theft:side of the set
cartridge. Follow instructions and drawings on the screen for the correct connection of
the syringe. Instructions on how to install and change syringes areaso described in
chapter 4 on page 4:27. V

Recirculation Procedures
In Standard - Syringe anticoagulation method('anticoagulant'boluses canbedelivered
during the Saline or Blood Recirculation procedireN' Press RECIRC RATES softkey on
the Recirculation in progress screen if this is desireK&

"Standard - No Syringe Method
The selection of Standard - No Syringe disablesthe Prismaflex ringe pump until a
new set is loaded. ZK>

Note: Even if no anticoagulation isrequired at start of thetreatment, it is recommended
to choose "Standard - Syringe" anticoagulation meth&:aud to connect a syringe filled
with sterile saline solution. This ensures that the syrimge line will be primed during
the automatic primingaycle and is/ready for antic6agilation any time during treatment
through CHANGE SYRINGE softkey.

Note: If startingup the anticoaglulation therapyvia the Prismaflex syringe pump and
setting the infuiion fl'w rate to a minimum, it-will take time before the anticoagulation
solution reacliesthesct an'd'is effective.-Therefore, consider filling a syringe with
anticoagulationsohiion'iom the start.(ITis ensures that the syringe line will be primed
during the automatic nfing cycle and-is ready for effective anticoagulation any time
duringtictment
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Chapter 8

Blood Warmers
Contents

Warming 8:2N1
Prismatherm II blood warmer ................................. ... 8:2
Sleeve Blood Warmers .... .. .. ..... .. .. .. 8:3
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Warming
CAUTION

Avoid moving the machine when a blood warmer is installed. Adjust the warmer
to resting position before moving the machine.

CAUTION

CRRT may induce significant hypothermia. TPE may also induce significant hypothermia.
The cooling power depends primarily on the fluid exchange rate and the temperaetiiief
the fluid bags. Prismaflex allows for several blood warmer accessories to compensate
for heat losses.

Prismatherm II blood warmer
Prismatherm I consists of a heated aluminium cylinder and an extension line
coiled into the cylinder groove. The Prismatherm II extension line connects afthe
Prismaflex disposable set warmer connection, between the filter'dutlet and the deaeration
chamber. The extension line of a blood heater must be placed upstreamof ti'e air bubble
detector. The Prismaflex System cannot detect air introduced in the line, for instance due
to a blood warmer, downstream of the air bubble detector.

Operating temperature of the heating cylinder is user selectable and matched with the
maximum temperature of the cylinder, not the blood'Titlet temperature.

Connection of Prismatherm II extension line SP420 to the Piismaflcx circuit significantly
increases the volume to the extra corporeal blood-circuit. This added voluki requires
attention during prescription, especially with low 6 bidy weight patients e(sealso
Prismaflex sets IFU).

Post-replacement infusion solution flows into-the deaeration chamber downstream of the
warmer connection. Efficiency of the Prism'atherm'II blood warm is thus reduced when
high rates of post-dilution replacement are prescribed. ( <

Prismatherm fl blood warmer is only compatible with the setsspecified in Table
"Maximum blood flow rate (Qbmax) compatible with the dus of Prismatherm II Blood
Warmer" on page 8:3.

The use of Prismatherm II extension line causes prsure drop between filter outlet and
deacration chamber. This pressure'drop is basicalljroportional to blood flow rate but
also dependent on blood heihoconcentration at'filtr outlet

Therefore the utilization of Prismatherm II blood warmer biases to some extent Filter
Pressure Drop, and TMP measurements (see Prismatherm II Operator Manual 'Pressure
Effects' section)'6-

'Filter Extremely Positive' and 'Filter>Clotted' warnings alarms may be triggered when
usmg PIismatherm II at high bloo'dflow rate. The table below gives indications about
the maximum blood flow rates thii'are compatible with the various Prismallex sets when
usirng Prismatherm II. The taflhows maximum blood flow rate (Qbmax) compatible
with tlie useof Prismatherm fLBlood Warmer, as determined from in vitro experiments

boviheblood (hematocritl32%, protein content 60g/L) and a 13F catheter.
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Maximum blood flow rate (Qbmax) compatible with the use of
Prismatherm II Blood Warmer

Prismaflex disposable set Qbm mL/mmin Pretum mmHg

M60 180 80

M100 300/320 130 A
MI50 350/370 160

HF 1000 330/350 150 ..

HF 1400 350/360 150

TPE 2000 250 150 N

Note: The above values are determined to provide an operating Filter piessure below,
+400 mml Ig. I

In the clinical setting, the above flow rate values may need to be significantly decreased in
case of high blood viscosity (high hematocrit or other causes). >

Refer to Prismatherm II Operator Manual for more information.

Sleeve Blood Warmers f

Sleeve blood warmers consist of a control unit and atsilicone sleeve to be set around the
return line of the Prismaflex disposable set, downstream df the return clamp. 'this sleeve
is warmed with electrical wire resistors. N

The Prismafilex system offers the following two slceeewarmer accessories having similar
characteristics and performance: - NIJ>

- PrismaComfort

- Prismaflo II

Efficiency of the sleeve blood warmers is imdependent of the therapy configuration and on
the infusion of replacement solution'in pre or post dilutidk'K>

Two sizes of sleeves are available to fit the full range ofPiismaflexdisposable sets and the
tubing diameter of return line. Sleeve size must mathi tibing size for efficient warming.

WARNING 41
Highest set point (430C) of PrismaComfort and Prismaflo II must be used with
care when 6perating the Prismaflex system at low Effluent flow rates (below 500
mIl/h) with'patient below 30 kg. Global positive heat balance and net patient
warming may be present in such circumstances.

A The-control uni may not be able to detect disconnections of the set from the
blood access and return connections, which can result in blood loss. Ensure
<that the'patient's blood acsand return connections are firmly secured; pay
specia -attliition in case a warmer sleeve is in use. Carefully observe the set
ar d alloperation while'using the Prismaflex system for a patient treatment.

N WARNING

Refer to Prismacomfort Operator Manual or the Prismaflo II Operator Manual for more
information.

For information about availability of sleeve warmers and sleeve size, refer to the local
Gambro representative.
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Chapter 9

Alarm System
Contents_
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The Prismaflex control unit continually monitors itself and the Prismaflex disposable set
for proper functioning during operation. If an abnormal situation occurs, the control unit
signals a Warning, Malfunction, Caution, or Advisory alarm.

The operator is notified of an alarm condition via a red or yellow status light, an audible
alarm, and an alarm screen on the display. Each alarm screen provides instructions on
how to respond to the alarm and provides aMUTE key, which allows the operator to"
temporarily silence the audible alarm (for 2 minutes). When applicable, a Help screen is
available to provide additional information.

WARNING
When responding to any alarm, carefully follow the instructions on the'displayed
alarm screen and its associated Help screen.

To clear some alarms, the Prismaflex control unit must override the-alarm for a
brief time (60 seconds). The alarm screen notifies the operator that th'taarm will
be overridden if the OVERRIDEsoftkey is pressed. A new alarm for the same
condition cannot occur during the override period. Thereforepcarefully observe
the set and all operation during the override period. If the alarm condition is still
present after the override period, the control unit issues a new alarm.

Do not override the same alarm repeatedly. End treatment and call for service.

When the blood is returned manually, there is nodairdetection. Visually check
for air in the return line until patient is disconnected

The control unit may not be able to detect disconnections of the set-from-the
blood access and return connections, which can result in blood los'sEnsure
that the patient's blood access and return connections are firmly-scured; pay
special attention in case a warmer sleeve is in use. Carefullyobserve the set
and all operation while using the Prismaflex system for a patient:treatment.

\\N 2fh WARNING

Waming Alarms
Warning alarms occur if conditions-of possible patient hazard exist that require prompt
operator intervention; for example, aibbibbles in the'reitrn line or extreme positive
pressure in the return line.

Control Unit"Actions
The following actions occur during a Warig alarm:

* The Prismafiex-cnrol unit enteeritisAfe state" by stopping all pumps and closing
the return line clamp. Treatment is suspended. The patient's blood does not circulate
through the blood flowpath.

* Red-light is lit.

* Audible alarm sounds with a fast beeping tone.

Warning screen appears on the display.

*MA hiVE ALARVS softkey appears.
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Operator Response
The Warning screen gives the operator instructions for responding to the Warning alarn.
Appropriate responses are different for each warning.

When the alarm has been cleared, the following occurs:

* Warning screen leaves the display

* Green light is lit.

* EX4MINEAL4RAIfSsoftkey disappears, unless there are other active alarms.

* Blood pump restarts and return line clamp opens. Seven seconds laterth'er pumps
restart.

Overridden Warning Alarms
To clear some Warning alarms, the Prismaflex control unit must overfide the alarm for a
short period of time. After completing the response instructions given on the Warning
screen, the operator presses the OVERRIDE softkey. During the overide period, the
following occurs:

* Warning screen leaves the display.

* Yellow light is lit.

* EdA&IINEAL4RAIS softkey remains displayed

* Blood pump restarts and return line clampopens. Seven seconds later, oiler pumps
restart.

When the override period is complete, tkiarm either clears or ecurs.

Malfunction Alarms

Malfunction alarms occur if patient safety cannot be-monitored due to a failure of the
system; for example, failure during self-tests. errorCte software, or hardware failure.

Control Unit Actions /1

The following actions occur during a Malfunction alarm:

* The Prismaflex control unit entenra 'safe state" by stopping all pumps and closing
thereirn line clamp. Treatmerit is suspended. The patient's blood does not circulate
through the blood flowpath.(2'

* Red.light is lit. C-

NAudible larm sounds with a fast beeping tone.

./ /Malfunction screen appears on the display

* .EXTMINEALARAJSsofikey appears.
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Operator Response
Some malfunctions can be cleared by the operator; others require service by an authorized
service technician. 'The Malfunction screen gives instructions for responding to the
Malfunction alarm. Appropriate responses are different for each malfunction.

When the alarm has been cleared, the following occurs:

* Malfunction screen leaves the display.

* Green light is lit

* E4MAINEALARMS softkey disappears, unless there are other active alaiins.

* Blood pump restarts and return line clamp opens. Seven seconds later,,9ther pumps
restart. /

If the operator cannot clear a particular Malfunction alarm, it must be cleared in Service
mode by an authorized service technician. The Malfunction screen-gives-appropriate
instructions, which include die following: /-"

* End the patient's treatment (with or without returning blood).

Note: If the DISCONNECT key is not available, the treatment should be terminated
manually. See "Manual Termination of Treatment1 ton-page 10:72.

* Turn off the power.

* Call for service to repair the control unit and clear the alarm.

Overridden Malfunction Alarms. c'>(2>

To clear some Malfunction alarms, thePisialek control unit must override the alarm
for a brief time. After completing the response istructions'given on the Malfunction
screen, the operator presses th/OPERRIDE oftkey. Duriig tlte override period, the
following occurs:

* Malfunction screen leaves the display.

* Yellow light is lit.

* EVL4MILVEALARIS softkey remains displayed.

* Blood pump restarts and return line clamp opens. Seven seconds later, other pumps
restart.

When theverride period is com 1lte the alarm either clears or recurs.

Cautio'n Aarms
Caution alarms occur if a condition exists for which the proper action is to suspend
treatment but it is safe to continue blood and syringe pump flow; for example, the PBP.
dialysate or replacement solution bag is empty or the effluent bag is full.
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Control Unit Actions
The following actions occur during a Caution alarm:

* PBP, replacement, dialysate, and effluent pumps stop.

* Blood and syringe pumps continue to operate and the return line clamp remains open.
The patient's blood continues to circulate through the blood flowpath, but treatmeit
is suspended.

* Yellow light is lit.

* Audible alarm sounds with a moderate beeping tone.

* Caution screen appears on the display.

* EXIllNEALARM'S softkey appears.

Operator Response
The Caution screen gives the operator instructions for responding to the Caution alarm.
Appropriate responses are different for each caution.

When the alarm has been cleared, the following occurs

* Caution screen leaves the display.

* Green liaht is lit

* EX4NINEALARAYS softkey disappears, uhless there are other"active alarms.

* PBP, replacement, dialysate. and effilent pumps restart wiiliin'hfew seconds.

Advisory Alarms<(>
Advisory alarms occur if a condition-exists ofxwhich the operator should be aware, but the
patient is not at immediate risk; for exa ple, when pri~tive maintenance is due. The
patient's treatment continues during an Advisory alariai

Control Unit Actions 0
The following actions occi during an Advisory alarm:

* No pumps stop; treatment continues.

* Yev ight is lit.

* Audible alarm sounds vitlf a slow beeping tone.

'Advisory screen appears on the display.

EKIAIINEALARMSsoftkey appears.
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Operator Response
The "Preventive Maintenance Due" Advisory alarm can only be cleared by an authorized
service technician; the other advisories can either be cleared or overridden by the
operator; some advisories are also self-clearing.

The Advisory screen gives the operator instructions for responding to the Advisory alarm;
appropriate responses are different for each advisory.

When an advisory has been cleared (self-cleared or cleared by the operator), the following
occurs:

* Advisory screen leaves the display.

* Green light is lit __7

* E AAfJNEAL4AMS sofikey disappears, unless there are other active alarms

Overridden Advisory Alarms
Many Advisory alarms can be overridden by the operator.,lf an Advisory alarm is
overridden, it remains overridden indefinitely. If the overridden alarm is a self-clearing
alarm, it clears when the condition no longer exists.lf the oe'efridden alarm is not
selfelearing, it remains in a list of pending alarms. Pending-alarms can be viewed by
pressing the EY4AINAEAL4ARIvS sofikey. See "Alarm Prijrities" on page 9:6 for more
information. N))

If the operator overrides an Advisory alarm, the following control unit ktions occur:
* Advisory screen leaves the display. N

* Yellow light remains illuminated. Q

*EYAMINEAL4RMS softkey re0ain displayed

Alarm Priorities
All alarms are prioritized. This means that if multi:leproblems exist, only the
highest-priority alarm screen is displayed. Clearin th'~'highest-priority alarm causes the
second highest-priorityahirm screen to be displatd"iand so on. As each alarm appears
on the display, the operator follo'w the instructions on the screen in order to respond to
the alarm. " ((I
The Service Manual shows-the priority forscach alarm.

Whenever an alarm occurs, the EX4KINEALARAS softkey appears and the name of
the alarn-is.stored in a'pending (active)alarns list. Until the alarm is cleared, the
EA4AIJNEAL4RAJS sofikey remais displayed and the alarm name remains in the
pending aldramflist: OverriddentalaNis are considered active alarms.

The operatorcan press E4AINEAL4RAMS to view the list of pending alarms.
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Chapter 10

Troubleshooting
Contents

General Warnings and Cautions ................................... 10:2K
Warnings . . 10:2
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Malfunction Alarms Troubleshooting ... .. 10:19
Caution Alarms Troubleshooting ................................ . .10:39
Advisory Alarms Troubleshooting ............................. '10:53
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Power Failure . ... .. .. . 10:72
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General Warnings and Cautions

Wamings
WARNING

When the blood is returned manually, there is no air detection. Visually check
for air in the return line until patient is disconnected. z

After clearing the "Weight" or "Incorrect Flow" caution alarms, verify accuracy
of Patient Fluid Removal (in CRRT) or Patient Plasma Loss (in TPE) in the
History screen.

WARNING

Cautions
CAUTION V

Carefully observe the patient and Prismaflex control unit during an alarm
override period. A new alarm for the same condition cannot occur during the
override period. The Prismaflex control unit statusligtwill display a yellow
indication during an Override period. C UI

About the Troubleshooting Chapter
The alarm screens give on-line instructions for responding to most alarmsituations.
Under certain circumstances. however, the alarm screens cannot give the necessary
detailed instructions. This chapter of the iual[provides the addiiibnal information
that may be needed.

The Prismallex system alarms are listedi heollowing categories:
Table 7.1 Warning Alarms Troubleshooting on page 10:3A t
Table 7.2 Malfunction Alarms Troubleshooting on page 1019
Table 7.3 Caution Alarms Troubleshootingon page l0:3,9
Table 7.4 Advisory Alarms Troubleshootingon pageJO'53
Possible causes for each alarm and appropriate operatoractions are given.
Table 7.5 Additional Troubleshooting on page 10:69pprovides instructions for handling
other abnormal situations'that can occur.

Note: The alarms-are listed in alphabetical order within each category.

This chapter also contains instructions for:anual Termination of Treatment procedures
(with and without returning blood to the piient), Pressure Pod Adjustment procedures,
Air Removal procediire/ and Fluid Ba iier related procedures.
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Warning Alarms Troubleshooting

Access Disconnection

Observation:
For negative access pressure monitoring: This alarm occurs if access pressure is more positive than
-10 mmlIg and the access pressure operating point is more negative than -10 mmHg.

For positive access pressure monitoring: This alarm occurs if access pressure is moifnegative than
+10 mmHg and the access pressure operating point is more positive than +10 mni-g t

Possible cause(s): Operator action(s):

Access catheter disconnected; Remedy and press OVERRIDE'>-
blood flowpath is obstructed after M -27
access pressure pod.

Blood flow rate too low for the Increase the blood flbw rate and press OVERRIDEa.
access device. 0
Note: If the above Operator Responses do not clear the alarm the set can be changed and the alarm
cleared via STOPb. If alarm recurs with a new set, end treatmen'via STOPb. Call service. 0

Access pressure measurement Clem pod from debris and reinstal o as applicable.
failure; pressure pod not installed; Press CONTIVUE to clear alarm a erform self-test
debris in pod sensor housing or pod through SYSTEM TOOLS as toreposition pod
seal. membrane Ifthe pod problem recurs, press STOP to

change theset. If alarm recurswith new set end w
treatment and call service

Access pressure sensor failed. End treatment via STOb. Call service.

Access Extremely Negative

/2)
Observation: /r '
Alarm occurs if access pressufre monitoring is'in the negative range and the access pressure is more
negative than the user-settable "Access Extremely Negative" Warning Limit.

This alarm -self-clears if pressure goesback o normal limits within 16 secondsc.

Possiblecause(s): Operator action(s):

Patient is movmg or coughing, or Remedy cause, wait 16-20 seconds for possible
being moved or suctioned; access self-clearing'. If alarm does not self-clear, go to next
lin clamped or kinked. Operator Response.
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Access catheter clotted or out of If needed:
position in vein; blood flow rate too a Flush/reposition access catheter per hospital
high for the access device. protocol.

b. Use access sample site to infuse saline and release

negative pressure / lower blood flow rate. Press
CONTINUE.

Note: If the above Operator Responses do not clear the alarm, the set can be changed and the alarm
cleared via STOPb. If alarm recurs with a new set, end treatment via STOPb, Call servic

Access pressure measurement Perform a self-test for repositioning the'rTssure pod
failure (pod membrane out of membranes. Clear the alann to reach'Status scren
position). Press SYSTEM TOOLS and performSELF-TEST. If the
Note: Self-test interruption as a pod problem is not solved, perform Pod'Adjustment
common root cause procedure on access pod. See instructions at the end of

this chapter. Or, change set il SfTOP If alarm recurs
with new set, end treatment via.STOP-Call service.

Access pressure sensor failed. End treatment via STOPb. Call service.

Access Extremely Positive

C-
0o Observation:

Alarm occurs if access pressure monitoring is inthe positiv range, and the access pressure more

0 positive than the user-settable "Access Extremel Positive" Warning Linit

Possible cause(s): <Olntor action(s):

External device (if in use) is Reduce the delivery phse of the external device,
delivering blood at a too high
pressure.

Blood flow rate has been.settoo Increase the 'bl dflow rate; return to alarm screen and
low according to the bloodprsure press CONTINUE.
delivered by the external device.
Note: If the aboveerator Responses do not clear-the alarm, the set can be changed and the alarm
cleared via STOPb If alarm recurs with a new-set, end treatment via STOPb. Call service.

Access pressure sensor failed. t.y End treatment via STOP". Call service.

Access pressure measurement K Perform a self-test for repositioning the pressure pod
failure (podmembrane out ' membranes. Clear the alarm to reach Status screen.
of position)-Note: Self-test Press SYSTEM TOOLS and perform SELF-TEST If the
interruption as a common root pod problem is not solved, perform Pod Adjustment
cause. procedure on access pod See instructions at the end of

this chapter. Or, change set via STOP. If alarm recurs
with new set, end treatment via STOP. Call service.
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Air In Blood

Possible cause(s): Operator action(s):

Disconnected line, leaking a. Remedy possible causes.
connection, set not fully primed.

b. Press Up arrow until return pressure is.
NEGATIVE. If unsuccessful, proceed with
manual procedure (see "Air in Blood Alarm -

Manual Air Removal" on page 10:80).

c. Press RELEASE CLAMP to remove air and- draw
blood from patient into the return Iie-/ dea ation
chamber.

d. If needed, use arrows to adjust the level of fluid 0
in the chamber. 0

e. When ready, press CONTINUE.

Note: If air is present ientire set, press n
DISCONAECTto load ad p'ime a new set.

Air/foam in the tubing. In case ofrecurring alar;, open door of air bubble
detector and look for air/ foam in thetubing, inspect
level of fluid in"deaeration chamber.-,flose air bubble
detector door. Press'CONTINUE.cKj'<

Bag/Contalner Empty

Observation:
Bag/container is empty.

Depending on therapy, the following bag/container may be identified:
Replacement bag
Dialysate bag K
PBP bag /
Replacement bag'2,(green scale)

The alarm appears durin p g only

Possiblefuiise(s): VK- Operator action(s):

Identified bag is emptyd. ' Connect a new bag. Press CONTINUE.

N
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Identified bag is partially supported Remove partial support. Press COATINUE.
(not hanging freely)

Bag Volume Inconect

Observation:
Bag volume incorrect. Amount of fluid in bag does not match Allowed Volume.

The following may be identified:
Replacement bag

Dialysate bag

PBP bag

Replacement bag 2 (green scale)

Valid only if Variable Tare is selected as Empty bag method.

The alarm appears during priming only.

Possible cause(s): Operator action(s)

O Amount of fluid in the identified Choose one of the threeoptions on the alarm screen.
bag does not match the current Caution:
Allowed Volume. Keep Bag only to use a partiallyfdll bag that
A V is of the same total volume capac the current

Allowed Volumc cen

No bag on scale. < Plce-the'appropriate bag.on-the scale. Press
CONIA7UE. (9)

Note: If hanging multiple bags onthe scale, theltotal fluid capacity ofll bags on the scale must
not exceed the allowed volume forthat scale.

Foreign object on scale. Remove foreign object. Press CONTINUE

Identified bag is partially suppored Removepartial support. Press CONTINUE
(not hanging freely)'>

Battery Low

Observation :--- - 7
Main power is still out and batteries-are out of energy
Applicable when machine conf guration includes the back-up battery (check with the local

rpresentative'for more information). See Power Failure on page 10:72
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Possible cause(s): Operator action(s):

Main power has been lost and If patient is in treatment, press STOP softkey to end
battery is out of energy. treatment.

If a patient is connected in SETUP mode, press
DISCONNECTsoftkey to disconnect the patient. Switch
off the machine.
If a patient is connected in END mode, press
O ERRIDE softkey to end the treatment. Switli off
the machine.

Machine is unplugged and battery Connect power cord. Press STOP and selectRESL E to
is out of energy. restart the treatment.

Blood Detected in Set 0
0

Observation: Q
Patient blood sensor identifies blood in tubing.

2
Possible cause(s): Operator actiioi(s)f' .

In Priming mode: Verify if blood is present in the set. If bl d IS present
Blood is actually present in the in the se(dalthough blood priming is no peformed),
set, foam in return line, return line press DISCONNECT to change theseV If blood IS
installed in air bubble detector NOThpresent in theset, check return line installation,
before expected, or is out of press OVERRIDE to continue with priming and patient
position in the air bubble detector. connection. If alarm recurs witha new set. Call service.

Note: ihe alarm does not 6ecu.'uring blood priming. E

During resuming after previous- To go on with treatment,>press OVERRIDE Otherwise
switching OFF: press END 7REATMENTto terminate use of loaded set.
During a patient treatment, the set <A
actually contains blood. <

During saline recirculation. Verify that ptient is disconnected. Verify the proper
Poor blood rinseback done before set-up ofrecirulation circuit and that access and return
Recirculation. lines areconnected to recirculation bag. If correct and
Note: The alarm does not occur patient is'disconnected, press CONTINUE to go on
during blood recirculation. wih:recirculation. If patient is connected then press

d r lD C CT and change set

Patient-sensor has failed. <X.Press DISCONNECT. Call service.
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Blood Leak Detected

Possible cause(s): Operator action(s):

Air bubble in effluent line at level Press OVERRIDEa to dislodge bubble. In case of( \
of blood leak detector. recurring air bubbles (effluent fluid degassing), check

for kink in effluent line and/or reduce ultrafiltration rate.
Z__

Effluent line not properly installed Press line into detector from the bottom up and route
in blood leak detector. securely through tubing guides. Press OVERRIDEa

Liquid or other debris in tubing Remove line from detector. Using aflossmg" tion,
path through the detector clean inside the detector with a lint-fre'e-cloth and3 isopropyl alcohol. Dry thoroughly Clean effluent

line with water and dry thoroughly Reinsert line into
detector and tubing guides.KPress OVERRIDEa.

>x Warning:
The blood leak detector must be re-normalized if the
effluent line is removed and then reinserted into the
blood leak detector after treatment (Run mode) has

. started. See Troubleshooting chapter on page 10:81.

C
__ Leak in filter membrane. Change thset via STOPb.

TPE: formed elements or lipids in Press.OVERRJDEV/Lower replacement rate and/or

O plasma, discolored plasma. patientplasma loss rate.
NoteIf this'does not clear thealarm, the set can be

6hange ia STOPb. If alann'recurs with a new set and

lowered-flow rates, discontinue treatment.

Clamped Unes

Possible cause(s): Operatoricti (s):

One of the lines is clamped. Unclanipthe line. Press REPRIM4E.

Occluded disposable s1t. PresslDISCONECT. Change set.
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One or more pressures sensors Press DISCONNECT Call service.
failed.

Crossed Lines

Possible cause(s): Operator action(s):

The lines are crossed or tangled. Check and correct lines and bags setup. Press
REPRIME.

Foreign object on scale. Remove the object. Press REPRIME.

One or more scales failed. Press DISCONNECT, turn off the machine. Call service. 0
0

Effluent Bag Full (D

.0
Observation:
Effluent bag is full.

The alarm appears during priming only.

Possible cause(s): Operator action(s):

Effluent bag is full. ,.Connect a new effluent bag v ructions on the alann
screen Press CONTINUE

Foreign object on effluent scale. Remove foreign object>Piess CONTINUE.

Effluent Bag Incorrect

Observation: /
Effluent Bag volume does not match Allowed Volume.
Cause: a 5000 mtemptv bag is hung on scale'while Effluent Allowed Volume is 9000 ml.

The alarm appears durig priming only

Possible cause(s): > Operator action(s):

A 50CK) Iempty bag is hung on> Replace the 5000 mI bag hung on the scale by a 90 00 ml
the scale while Effluent Allowed bag or change the Effluent Allowed Volume by pressing

/Volume is 9000 ml. MODIFY BAG. Press CON7LVUE.

No bag on scale. Place the appropriate bag on the scale. Press
CONTINUE.
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Effluent bag is partially supported Remove partial support. Press CONTINUE.
(not hanging freely).

Filter Clotted

Observation:
Filter pressure drop is? lim it value fixed for the filter in use, or both the "Filter is Clotting'--
Advisory and the 'TMvP Excessive" Caution limits are reached.

Possible cause(s): Operator action(s):

U Clots have formed in the filter. Change the set via STOPb. Test patient's clotting
2 Note: Clotting is usually due to parameters and adjust anticoagulant deliverylf needed.

inadequate anticoagulation of the
blood flowpath.

Clamped line(s) in blood flowpath. Unclamp lines. Press CONTINUE>

Ultrafiltration rate is too high for Press CONTINUE and then'reduce replacement solution
filter in use. flow rate and/or PBP solution flow rate and/or patient

0 fluid removal rate
C C

Pressure measurement failure Perform a self-test for repositioning the ressure pod
membranes. Nt

/ .'0
?. During Standard-Syringe Press.STOPb and change the siet Ensure that syringe

anticogulation: .is properly installed in syringepump and plunger
Anticoagulation delivery has failed. is momvingupward duringrtreatment. If plunger is

not moving, syrmge pump has failed. If desired,
connect syringe line toa medically acceptable alternate

X'anticoagulant delive rysystem Call service to repair
p 'ump .

'66
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Filter Extremely Positive

Observation:
Alarm occurs if filter pod pressure is 450 mmHg

Possible cause(s): Operator action(s):

Line between filter pressure pod Remedy and press CONTINUE.
and filter or line between filter and
deaeration chamber is clamped or
kinked.

-7,
Machine is operating at high return Press FLOW SETTIVGS and lower blood low rate.
pressure and clotting has begun in Check catheter .2
filter. 0

0

Excessive pressure. Relieve excess pressure in return line by pressing
RELEASE CLAMP.,If desired, lower the blood flow
rate, press CONTINUE

Note 1: The RELEASE CL4MP key is available only if no other alarnrequiring the clamp closed 2
is presentt .

The filter pressure will drop as operation commences. (The appropriate Advisory or Warning alarm
occurs when filter clotting becomes problematic.) ' K'
Note 2: If the above Operator Responses do not clear this am, the set can be changed via STOPh.
If alarm recurs with new set, end treatment via STOP. Call service. r

N E
Filter pressure sensor failed. End treatment via STOPYCMI service. M

Loading Errr

Observation:
Not possible to load/unlod thest,

Possible cause(s): Operator action(s):

Pinch valves position not correct. Y3 ess RETEST to reposition the pinch valves and clear
"'the alarm.

Plasmafiter Clotted

Observation:
Filter pressure drop is > limit value fixed for the plasmafilter in use, or both the "Plasmafilter is
Clotting" Advisory and the "TMPa Excessive" Caution limits are reached.

a-g. For more information see page 10:18 662
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Possible cause(s): Operator action(s):

Clots have formed in the Change the set via STOPb. Test patient's clotting
plasmafilter. parameters and adjust anticoagulant delivery if needed.
Note: Clotting is usually due to
inadequate anticoagulationof the
blood flowpath.

Clamped line(s) in blood flowpath. Unclamp lines. Press CONTINUE.

Ultrafiltration rate is too high for Press CONTINUE and then reduce rcpla~eTent solution
filter in use. flow rate and/or patient plasma loss rate. L

Pressure measurement failure. Perform a self-test for repositioning the'prssure pod
membranes. 'N

During Standard-Syringe Press S'OPb and change the set Ensure that syringe
anticoagulation: is properly installed in syringe'pump and plunger
Anticoagulation delivery has failed is moving upward during treatment. If plunger is

not moving, syringe pump has failed If desired,
connect syringe line to a medically acceptable alternate
anticoagulant delivrysystem Call service to repair

0 pump.

C.
Press STOPand change the set. Ensure-hat PBP pump
works proper I-Jf PBP pump has failedjcall service.

0
Power Failure

Observation:
Power lost for more than 15 seconds after machine entered Runmode.

Possible cause(s): Operator action(s):

Main power failure, machine Inspect blood flowpath. If clotted, change the set via
suddenly unplugged> > STOP bU
If flowpath is not clotted,.press CONTINUE. (Clearsalarm and restarts treatment at same place

J// /II
as when powerjwas lost.)

Note: If set was manuallyunloaded duringpower loss, either:
(a) continue treatment with a new set;by presing STOPb, then CHANGE SET, or
(b) end thetreatment by pressing STOPi-then END TREATMENT

663
a-g, For more infonnation see page 10:18
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Recirculation Time Exceeded

Possible cause(s): . Operator action(s):

Recirculation Time has exceeded Press STOP RECIRC. and resume the treatment.
the manufacturer-set limit.

Return Disconnection

Observation:
Alarm occurs if return pressure is lower than +10 mmHg and the return pressure operating point
is higher than +10 mmHg.

0
0Possible cause(s): Operator action(s): 0

Return line or catheter is Make sure return catheter is securely connected to both
disconnected. the return line and ihe.patient

To resume treatment, press CONTINUEa. 2

Chamber monitor line not properly Press STOPh and use CHANGE SET to load/prime a
connected to return pressure port or new set.If fluid barrierwetting recurs-callservice.
fluid barrier wet. '

Blood flow path obstructed before Remedy;if possible. Press CONTINUE. If not possible,
deaeration chamber press SOp and use CHANGESET to load/prime a

new-set ' c E
Return pressure sensor failed. End treatment via STOP .Call service.

Return Extremely Positive

Observation:
Alarm occurs if return pressure is more positive thanthe user-settable "Return Extremely Positive"
Warning Limit. / /

This alarm self-clears if pressure goes b k'to normal limits within 16 seconds.

Possible cause(s): Operator action(s):

/ain's, o ig o cQot, Op ntor
Patient'is moving or coughing; Remedy cause, wait 16-20 seconds for possible
being movedor suctioned; return self-clearingc. If alarm does not self-clear, go to next
leis clamped or kinked. Operator Response.

Return catheter is clotted or out of If needed: (a) flush/reposition return catheter per
position in vein; blood flow rate too hospital protocol, (b) lower the blood flow rate,
high. Relieve excess pressure in return line by pressing

RELEASE CLAMP. When return pressure falls below

a-g, For more information see page 10:18
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the user set value (+350 mmHg is the default value),
press CONTINUE.

Note: The RELEASE CLAP key is available only if no other alarm requiring the clamp closed
is presentf
Note: If the above Operator Responses do not clear this alarm, the set can be changed and the
alarm cleared via STOPh. If alarm recurs with new set, end treatment via STOPh. Call service.

Return pressure sensor failed End treatment via STOph. Call service

Return Pressure Dropping

Observation:3- This alarm occurs if return pressure is 50 mmHg or 70 mmHg (with blood flow>200ml/min)
below its operating point.

Possible cause(s): Operator action(s):

03 Possible leakage or disconnection Make sure return cathete'is securely connected to both
- of return line or catheter the return line d thwpatient

To resume treatmenk press CONTINUE

Cr
Patient is moving or being moved. Press CONTIU .

0 Blood flow path obstructed or Remedy, if possible. Press CONTINUE.

O=leaking before denerationchamber Ifnot possible, press STOPh akd'use CHALNGE SET to
load/prime a new set. c

The hydrophobic membrane is wet, PresSTOPb and use CHANGE SET to load/prime a
and/or service line is disconnected new st/. If fluid barriets wet again with a new set,

K call service.

Return pressure sensor failed. End treatment via STOPh. Call service.

Scale Open

Observation: K
Scale(s) is not properly'closed.

Scales identifled;-Effluent, PBP, Replacement, Dialysate, Replacement 2.

The alarm appears during priming only.

665
a-g. For more infornation see page 10:18
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Possible cause(s): Operator action(s):

Impeding object blocking scale Inspect and remedy possible causes. Press scale toward
from fully closing, bag improperly machine until it locks into closed position. Press
positioned on hooks, carrying bar CONTINUE.
not centred on bar tray or handle
not rotated down (toward floor).

Scale sensor failed. Press DISCONNECT Call service.

Set Disconnection

Observation: .
Alarm occurs if filter pressure is lower than +10 mmHg and the filter pressure operating point 0
is higher than +10 mmHg. 0

W
Possible cause(s): Operator action(s): )

Filter pressure measurement Clean pod from debris ad reinstall pod as applicable. 2
failure; pressure pod not installed; Press CONTINUE to clear alarm and perform self-test I-
debris in pod sensor housing or pod through SYSTEM TOOLS as to reposition pod
seal membrane. If the podproblem recurs, pres STOP to

change the set. If alarm recurs withnevcset, end
treatment and-callservice.

Line between blood pump and filter Remedy and press OVERRIDE C
is disconnected; blood flowpath is ' o $
obstructed before filter pressure
pod. .)N

Blood flow rate too low for the Increase the blood flow.rate; return to alarm screen and
access device. p ss OVERD :
Note: If the above Operator Responses do not clear this,alhrm, the set can be changed and the
alarm cleared via STOPb:If alarm recurs with new set ,end treatment via STOP. Call service.

Filter pressure sensor failed. End treatment via STOPb. Call service.

Return line disconnection and Check return line and catheter; remedy as applicable. If
failure of return pressur alarm. .- fluid'barrier wet, press STOP and use CHANGE SET to

-"oid/prime a new set. If fluid barrier not wet, Press
-N CONTINUE to clear alarm and perform self-test

27 through SYSTEM TOOLS as to check if return pressure
sensor has failed or not.

Pressure measurement failure. Perform a self-test for repositioning the pressure pod
membranes.

666
a-g, For more information see page 10:18
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Set-up Error

Observation:
Alarm occurs if pre-prime self-test fails.

Possible cause(s): Operator action(s):

Set-up is incorrect. Check Return line in clamp. Press RELEASE CL4AMP ito
reposition. Reinstall the return line in clamp.
Check chamber monitor line installation-Filter and
Effluent pods installation, clamp on Dialysate line.
Check that the pressure sensors has n6t fiailed. -- 7
Check that the Dialysate pump segment is loaded.
Check that the syringe line and/or one-wayvalve are
connected.
Check that the syringe lineis claihped...
Check that the right set is lo'aded.(s&beHELP)

w Remedy and pressRETEST (
If alarm still recurs. press UNLOAD and load a new set.
If alarm recurs witaas.iew set, call service.

0
Syringe Empty

Note: A full syringe is required during prim ing Ifanticoagulationof flood flow path is not desired,
syringe should be filled with sterile saline solution.

Synge Line Clamped

Possible cause(s): Operato action(s):

Syringe lisnempy ,.Prs CHNESRNEfl ntutost

Sr erampe iked or Inspct syr inge; remove an clamps, kinks or other
obstructed in another way o struction. Press CONTINUE'

FWrong Set Loadled

Obrvation:
This set cannot be used with the therapy selected.

a-g, For more information seepage 10:18
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Possible cause(s): Operator action(s):

Failure of recognition test. Check that the set matches the selected therapy
Verify physician prescription for the therapy and set.
Press UNLOAD to access the Load Set Screen.
If needed, press CANCEL on the Load Set Screen,.
select the prescribed therapy, then load the prescribe d
set.
If needed, remove the set attached to the contf6lunit
(wrong set), then load the prescribed set.
Note: If alarm occurs repeatedly, do not use the machine
until repairs are made.

Wrong Set Selected 0

0
0

Possible cause(s): Operator action(s): 2

Mix up of high flow and low flow If loaded set does m'tch set identified on screen, press .0
N I

set after Bar Code Reading Failure. CONFIRM Otherwise-pess DISCONECT and reload
At the end of the first priming set,
cycle in case of "Bar code reading
failure", the operator has to
verify that the loaded set and the '
prescribed set are the same, by ,

pressing CONFIRM.

Foreign object on scale. Re threign object. F
If loaded set does match set identified on screen, res§-COFIRACOther.ise, press E
DISCONNECT and reload set.

Return line not connected to If loaded set doesitatch set identified on screen, press
effluent bag or effluent bag cock CONFIRM Otherwise, press DISCONNECT and reload
opened. set.

Scale failed Press DISCONNECT, remove set. Call service.

4Z
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a. OVERRIDE briefly overrides the alarm. Monitor closely.
b. STOP stops all pumps, clears the alarm and displays the Stop screen. The following options are
available: resume treatment, change set, end treatment and recirculate.
c. A self-clearing attempt is started 8 seconds after this alarm occurs if the pressure has returned
to normal limits and there are no other active Warning or Malfunction alarms. Self-clear is
accomplished within 8 seconds. If self-clear is unsuccessful, return line clamp closes, blood
pump stops and the alarm must be manually cleared by the operator. Both for Access and for
Return pressure alarms, self-clearing can start only if another self-clearing procedure has not
been performed in the last 10 minutes.
d. This alarm occurs when the registered weight is less than the tare of the bag. The tare of each
bag is automatically calculated by the control unit depending on the Empty Bag Method setting in
Custom mode. If Empty Bag Method is set to "Fixed", the tare of the Dialysate/Replacement2,
PBP and Replacement bag is set to 23 0 g. If Empty Bag Method is set to "Variable"'the tare of
the Dialysate/Replacement2, PBP and Replacement bag is automatically calculated eachitie
a new bag is loaded. "
e. If the RELEASE CL4MP softkey is not available and opening of the return clamp is not
considered a risk, open the return line clamp using the STOP and RESUME softkeys. IFopening
of the return clamp is considered a risk, insert a 21-gauge needle with §yiinge.into the upper red
sample site closest to the filter pod to aspirate air/blood until the filter pressure reaches a value
lower than 450 mmHg.
f If the RELEASE CLAMP softkey is not available and opening of the return clamp is not
considered a risk, open the return line clamp using the STOP a'id RESUM oaftkeys. If opening

U) of the return clamp is considered a risk, insert a 21-gauge needle with syringe into the blue
sample site (return line) to aspirate air/blood until the return pressur reaches a value lower than

-' the alarm limit setting.

g. CONTINUE resets all operating points and clears the alarm.

CD K

0N
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Malfunction Alarms Troubleshooting

Ar Detector

Possible cause(s): Operalor aclion(s):

Air bubble detector failed self-tests Press RETEST. If alarm does not clear, end treatment v a
DISCONNECT or manually a. Call service to remedy
before using machine again.

Return line not installed or Install return line in air bubble detector When ready,
improperly installed in air bubble press CONTINUE. O
detector.

Blood Leak Detector

Observation:
Effluent line not properly installed in blood leak detector Blod leak detector failed self-tests.

Possible cause(s): Operator aclion(s):

Effluent line is not installed, is Pre line into detector from bottom-up, route through
improperly installed, or is removed tubing' gides. Press RETEST N,
from detector

Room or sun light. Protect BLD from light source.

Liquid or other debris in tubing Remove line from detdor. Using a "flossing" action,
path through the detector ui an inside the detector with a lint-free cloth and

isopropyl alcolh@Dry thoroughly. Clean effluent
line with wat r'and dry thoroughly. Reinsert line into
detector affiibing guides. Press RETEST.
Warning:
The blod leak detector must be re-normalized if the
efflilent line is removed and then reinserted into the
bl d:1eak detector after treatment (Run mode) has

rtd. See Troubleshooting chapter on page 10:81.

Blood leak detcdtbofailed. - If alarm does not clear, change set via CHANGE SET or
! -end treatment via DISCONNECT. Call service.

670
a-e, For more information see page 10:38.
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Blood Pump

Observation:
Rate is incorrect.

Possible cause(s): Operator action(s):

Momentary problem with pump Press CONATINUE.
roller or pump segment in raceway.

Impeding object, clamped line If alarm recurs, end treatment:
or kinked line in pump raceway; a. Press CONTINUE. When Sta screen appears,
thumb screw in center of rotor has immediately press STOP.
loosened. 'S

b. On Stop screen, choose END 7REATMENT anda follow the instructions tiidisco ect patient and
o unload set.

c. Call service toremedv/clear alarm b

Pump failed. Call for service

-r Cannot Save Custom Data

02
O Possible cause(s): Opetor action(s): o

Error in saving newly customized Press EXIT CUSTOM.If'desired, return to Custom
values. <' \ mode~a d try again.t& stomize. If alarm recurs, call

" 'service to remedy/cle f:alarm b
Note: Patient treatments can be conducted before problem;isremedied. The last saved Custom
mode values guide these treatments.

Checksum Interupted

Observation: K
Cannot verify data in- block

Data block in question is identified on hcalann screen.

671
a-e, For more information see page 10:38.
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Possible cause(s): Operator action(s):

Power loss occurred while internal End treatment via DISCONNECTor manually a then
"checksum" information update start a new treatment.
was in progress. Some settings
might have been lost.

Clamp Stuck Closed

Possible cause(s): Operator action(s):

External force on return line clamp. Remove external force. Press RETEST.' 0

Return line clamp failed. If alarm does not clear, chage set via CIANGE SET or U)
end treatment via DISCONNECP Call service.

Communication Error I-

Observation:
Error Code: 2 to 7
Due to: c
Code=2 No communication with the protective task 0
Code=3 Communication link error on the protective slave
Code=4 Communication link error on the conhrolsystem
Code=5 Missing status command from protectiVe 1 ve)
Code=6 Missing alarm command from'protecivcslave
Code=7 The protective task isn't able to send mesage to the slave

Possible cause(s): Operator action(s)t

See "Due to" message on alann a. Turn machime off, remove return line from return
screen. line clamp, and return blood (when applicable).

See"Manual Termination of Treatment" on page
10:72)
Note: Treatment can not resume using the loaded
set once blood has been returned.

%b2 Restart machine. Once Query screen appears,
make choice and carefully follow instructions.
See "Shutting Prismafiex off. Query screen" on

. .page 4:8.

c, If alarm recurs, end treatment manually (see
above). Call service and report failure code before
using machine again.

672
a-e, For more information see page 10:38.
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Custom Data

Possible cause(s): Operator action(s):

Not able to access Custom mode Discontinue use. If applicable, use DISCONNECT to
values for selected therapy/set. unload/remove set. Turn machine off and call service to

remedy and clear the alarmh

Dialysate Pump

Observation:
Rate is incorrect.

Dialysate pump = green pump

Possible cause(s): Operator action(s),

Momentary problem with pump Press CONTINUE.
roller or pump segment in raceway.

0 Impeding object, clamped line If alarm fecurs end treatment:
C or kinked line in pump raceway; a. Press CONTINUE. When Statu screen appears,

thumb screw in center of rotor has immediately>ress STOP,
C loosened. \ K

b. \On Stop screen, choose END IREA TMENT and8follow the instnuctionsIodisconnect patient and
.4nd set.

(C c. Call service to r imedv/clear alarm b

Clamped line. Check for clamped line. Press CONTINUE

Pump failed. Call for service.

Dialysate Scale Sensor

Possibi cause~s): -> Operator action(s):

e bar tray of the dialysate scale Place the scale in open position and then in closed
has not been pulled out and then position. Press RETEST If this does not clear the alarm,
pushed into the control unit to end treatment via DISCOAECT Call Service.
attach the dialysate bag.

a-e, For more information see page 10:38. 673
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The scale position sensor failed. End treatment via DISCONNECT Call Service.

Effluent Pump

Observation:
Rate is incorrect
Effluent pump = yellow pump.

Possible cause(s): Operator action(s):

Momentary problem with pump Press CONTINUE. C
roller or pump segment in raceway. 0

Impeding object, clamped line If alarm recurs, end treatment:
or kinked line in pump raceway; a. Press CONTINUE. When Statuscsceen appears,
thumb screw in center of rotor has immediately press STOP
loosened. 0

b. On Stop screen, choose END TREATMENT and
follow the instrutions.to disconnect patient and
unload set.

c. Call service to remedv/clear alarm.0

Pump failed. Call'for service

Effluent Scale Sensor

Possible cause(s): O perator actio(s):gij

The bar tray of the effluent scale Place the scalnopen position and then in closed
has not been pulled out v'd then position. Pre RETEST. If this does not clear the alarm,
pushed into the control unit-to End treatm t'Pvia DISCONNECT. Call Service.
attach the effluent bag.

The scale positionsenor failed. End treatment via DISCONNECT. Call Service.

General System Failure

Observation:>
Error Code: I to 6

674
a-e, For more information see page 10:38.
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Possible cause(s): Operator action(s):

Turning Fluid pumps or Blood a. Turn machine off, remove return line from return
pump when machine in Safe state; line clamp, and return blood (when applicable).
Clamp forced to wrong position See "Manual Termination of Treatment" on page
when machine in Safe state, No 10:72.
communication. Note: Treatment can not resume using the loaded

set once blood has been returned.

b. Restart machine. Once Query screen appears,
make choice and carefully follow instructions.
See "Shutting Prismaflex off: Qu creen" on
page 4:8.

c. If alarm recurs, end treatment manually (see
above). Call service and report failure.ode before
using machine again

Ubrary Data

Possible cause(s): Operato action

OCannot access manufacturer-set Discontinibemuse. If applicable, use DISCONNECT to
gC* default values. unload/remove set. Turn machine off'i fd call service to

re~ e tn k'rhe alarm."

=r

Line In AMr Detector

Possible cause(s): Operator action(s):

Return line installed in air bubble If return line i~s istalled in the air bubble detector, open
detector before loading a set. door of air bubble-detector and remove line from air

bubble detec tor; then close door of air bubble detector.

-11

Press REE If alarm doesn't clear and the line is not
insert t air bubble detector, see next Operator
Response.

Tubinc detecton swtch faded. ,Turr off machine or continu e treatment by
' / pressing 0VER=,DE. In this case it is the operator's

responsibility to visually monitor the set and checkthe correct placement of return line in the air bubble
dldetector for the remainder of the treatment. Call Service

a-e, For saore information seeepage 10t38. 6ts e r
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Line in Clamp

Possible cause(s): Operator action(s):

Return line installed in Return Line If return line is installed in the Return Line Clamp\
Clamp before loading a set. remove line from Return Line Clamp. Press RETEST

If alarm doesn't clear and the line is not inserted in the
Return Line Clamp, see next Operator Respons

Tubing detection switch failed. Turn off machine or continue the treathient by
pressing OVERRIDE. In this case it isthe operator's
responsibility to visually monitor the set and check (he
correct placement of return line in the'clamp for the
remainder of the treatment. Call Service a

0
U)
(D

Lower Pinch Valve

C' 2 2
Possible cause(s): Operator action(s)

The lower pinch valve is in the Remove any obstructibns and press RETEST If this
wrong position for the therapy does not clear the alar see next Operato Response,
selected and the current infusion
method selected (Pre/Post) due to
obstructions.

The lower pinch valve failed / End treatment via DISCONNECT Call Service.

Memory Error

Observation:
Error Code: number 1, 3 - 7
Due to: '
Code=1 Memory error on Protective task.
Code=3 Wrong CRC of a set value.

/oe4Stvl/ II /0"Code=4 Set value ncogruence between Protective slave and task.
Code-5 Incongruence on thlalarm structurZf the control system.
Code-6 Set value incongruence between iprtective and control.c
Code=7 Back-up memory

Possible cae(s)- / Operator action(s):

-See "Due to" message on alarm a. Tum machine off, remove return line from return
screen line clamp, and return blood (when applicable).

See "Manual Termination of Treatmenf' on page
10:72.
Note: Treatment can not resume using the loaded
set once blood has been returned.

a-e, For more information see page 10:38. 676
c53a90 Rosi 5.2c10 Troubleshooting 10:25

MDREC-122960 Version: 1 3 Efective date

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Malfu n erI pa a'ia170 rder

b. Restart machine. Once Query screen appears,
make choice and carefully follow instructions.
See "Shutting Prismaflex off: Query screen" on
page 4:8.

c. If alarm recurs, end treatment manually (see
above). Call service and report failure code before
using machine again.

No Line In Air Detector

Possible cause(s): Operator action(s):

Return line not installed or not If return line is NOT installed in the air bubble detector,
properly installed in air bubble open door of air bubble detectr and insert line into
detector. air bubble detector. If retuni'line is installed in the air

bubble detector, press line into.&tector from bottom
up and route securely through tibing guides. Press
RETEST. If alarm doesnt Uclear and'the line is correctly
inserted in the air bubble.detector, see next Operator
Response.

-0 Tubing detection switch failed. End treatment via DISCONNECT or continue the
treatment bypressing O VERRIDE. Inthiscase it is the

a" operator's responsibility to visuallf honitor the set
and check the correct placement of return line in the

CJ2 air bubble detector for the remainder of the treatment.
Call Service

( ' No Line in Clamp

Possible cause(s): Operator action(s):

Return line not installed or not If return lie.is NOT installed in the clamp, insert line
properly installed in-Return Line into thela m . If return line is installed in the clamp,
Clamp press lineinto the clamp. Press RETEST. If alarm

doesn't clear and the line is correctly inserted in the
clami2 see next Operator Response.

Tubing.diction switch failed. 'End treatment via DISCONNECT or continue the
treatment by pressing OVERRIDE. In this case it is the
operator's responsibility to visually monitor the set and
check the correct placement of return line in the clamp
for the remainder of the treatment. Call Service.

677
a-e, For more information see page 10.38.
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Normalization Falled

Observation:
Attempt to normalize blood leak detector has failed.

Possible cause(s): Operator action(s):

Filter blood leak; defective effluent Press CHANGE SET and follow the instructionso lold
line; air bubble in effluent line a new set. If alarm recurs with new set, detector has
at level of BLD; effluent line not failed. Press DISCOVECT to end treatment. Call
correctly installed; blood leak service.
detector failed. 7
Note: The "Malfunction:
Normalization failed" alarm is 0
displayed when the blood leak 0
detector normalization has failed 3
times in a row.

0
PBP Pump -

Observation:
Rate is incorrect.
PBP pump = Pre-blood pump (white).

.0
Possible cause(s): Operatbraction(s):

Momentary problem with pump Prss CONTIA E.
roller or pump segment in raceway.

Impeding object, clamped line If alarm recurs, endatreathient:
or kinked line in pump raceway; a Press CONThVVE. When Status screen appears,
thumb screw in center of rotor has immediatelypress STOP.
loosened.

b. On Stopbscreen choose END TREATMENT and
foll~w the instructions to disconnect patient and
uioa-d set.

c. L Call service to remedy/clear alarm b.

678
a-e, For more information see page 10:38.
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Pump failed. Call for service.

PBP Scale Sensor

Possible cause(s): Operator action(s):

The bar tray of the PBP scale has Place the scale in open position and then in closed
not been pulled out and then pushed position. Press RETEST. If this does not clear the alarm,
in the control unit to attach the PBP end treatment via DISCONNECT Call Service.
bag.

The scale position sensor failed. End treatment via DISCONNECT CallService.

a Pressures Circuit Board0

Possible cause(s): Operator action(s):

0O Hardware failure on pressures Turn machine off, remove return line from return line
-4 circuit board. clamp, and return blood(when applicable, See Manuala Terminatibn of Treatment'on page l 72.'Call service.
C N

Pressure Zero Test

Observation:
Zero test of one or more pressure sensors faikd.

Possible cause(s): pr tor action

One or more pressure pods If pressure po installed in housings, remove them.
are installed in pressure sensor Press RETEST.,>
housings, but should not be
installed yet. /(

One or more pressure sensors failed 1filarm does not clear, turn off machine. Call service.
or are incorrectly alibe'd

Prime Self-Test

Observation:
C'de: number I to 28.

General information on Prime selftest, for more information on different alarms, see below.

679
a-e, For more information see page 10:38.
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Possible cause(s): Operator action(s):

One or more of the tests conducted Softkeys on alarni screen vary, depending upon failure
during prime self-test failed. reason. All softkeys clear the alarm.

* DISCOAWECT provides instructions to
unload/remove set.

* NEW SETgives instructions to unload set, loada
new set, and start a new priming cycle. =

* REPRIME provides instructions to reprime the set.

* RETEST restarts the prime test.

S

Prime Self-Test 0

Observation:
Code: 1-7. O
Due to: Pressure pod/sensor
All affected pods are reported.

Code=1 Access

Code=2 Filter I
Code=3 Access and Filter

Code=4 Effluent (CRRT, TPE) O
Code=5 Access and Effluent (CRRT, TPE)

Code=6 Filter and Effluent (CRRT, TPE) C

Code=7 Access, Effluent and Filter (CRw, TPE)

Possible cause(s): ratr action(s):

Pressure pod(s) not installed; debris Do Pressure Pod-A-djstment procedure on all pods
in sensor housing(s); leaking pod. reported on alaim4 creen. Press RETEST.

Clamped lines in set Unclampanyclamped lines. Press RETEST.

Pressure sensor(s iled. Unloa&setvia DISCONAECT Call service and report
failire code.

Prime Self-Test

Observation:
Code=16
Dueto: Return pressure sensor

P ~ssible cause(s): Operator action(s):

Clamped lines in set. Unclamp any clamped lines. Press RETEST.
680

a-e, For more information seepage 10:38.
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Chamber monitor line not securely Verify the fluid barrier is not wet/ damaged. If not
connected to return pressure port. wet/damaged, secure monitor line to the luer lock of the

return pressure port and press REPRIE to prime the
same set again. If the fluid barrier is wet/damaged, press
DISCONNECT and use CHAINGE SET to load/prime a
new set.

Pressure sensor(s) failed. If failure occurs again with a new set, unload set-via
DISCONNECT Call service and report failure code.

Air in set and bad priming quality. Press REPRLIE to prime the set again/

Prime Self-Test

Observation:

> Code=17 and 18
Due to: Blood leak detector normalization timeout or Blood lea detector thhold error.

Possible cause(s): Operator action(s): -

O Effluent line not correctly installed Reinstalieffluent line (from bottom up)fitte through
r in blood leak detector. tubing guides'P RETEST

ma Air bubble in effluent line at level Dislodge bubble by removingline from detector I
of blood leak tappin 'on'tube. Press RETEST>)

Set not fully primed Check fr clamped lines and or connections remedy.
C 2> Press'REPRMIE and follow instructions. If failure

recurs after the above Operator Responses, retry with a
'new set (Press NEW SETand follow instructions.)

Blood leak detector failed-, If failure occurswith the new set unload set via
' " DISCONAECT Call service and report failure code.

Liquid or other debris in tubing Remove line from detector. Using a "flossing" action,
path through the detector clean inside the detector with a lint-free cloth and

isopopyl alcohol. Dry thoroughly. Clean effluent
l§!ine Iwith water and dry thoroughly. Reinsert line into
detector and tubing guides. Press OVERRIDEa.

Prime Self-Test

Observation:
Code=19
Due to: Air/pumps security test.

a-e, For more information see page 10:38.
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Possible cause(s): Operator action(s):

Internal malfunction. Press RETEST. If failure recurs, unload set via
DISCONNECT. Call service and report failure code.

Presence of air at ABD level. Disconnect monitor line and refill the chamber.

Prime Self-Test

Observation: C)
Code-20 .-
Due to: Pump occlusivity test.

0
Possible cause(s): Operator action(s): (

Return line not properly installed Press and hold return clamp button remove return line; :3
in return line clamp; obstruction in remove any obstructions; reinstall.1ine, making sure it is 2
return line clamp. completely under chimp and not kinked. Press RETEST.

Note: Pressing RETES7morethan twice requires the
connection of a newfpriming bag.

Deacration chamber monitor line Verify the fluid barrier i§ not dmaged.and tighten
not connected to return pressure fluid barrier connection to chamber monitor line. If
port; errors occurred during not damaged, secure monitor linetoth luer lock of 0
priming cycle, the return pressure port and press REPRIME to prime

again the'same set. If the fluid b'rrier is damaged, press
,-DISCONNECT and use CHANGE SET to load/prime a 3

K new set

Pump segments improperly loaded; Check for leakages afd-tighten connections. If failure
obstructions in pump raceways; recurs for three times rety with a new set (Press
external leakage in set. NEW SET and follow instructions.)

Pump(s) failed. If failure occurs.with a new set, unload set via
DISCONAECT Call service and report failure code.

Prime Self-Test

Observatio-n:
Code=21 - 23 _ __
Due toiPmch valve(s).

Possible cause(s): Operator action(s):

Pinch valve(s) segment(s) not Press RETEST. If failure recurs, retry with a new set
properly positioned in pinch (Press NEW SET and follow instructions.)
valves).

a-e, For more information see page 10:38. 682
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Pinch valve(s) failed. If failure occurs with a new set, unload set via
DISCONNECT Call service and report failure code.

Prime Self-Test

Observation:
Code=24
Due to: 24 volt / 12 volt.

Possible cause(s): Operator action(s):

24 volt / 12 volt test failed. Press RETEST. If failure recurs, unlodsetvia
DISCONNECT. Call service and report failure'code.

Prime Self-Test

Observation:
Code=25
Due to: Return clamp sensor.

Possible cause(s): Operato'raction(s):

Obstruction in return line clamp. Press and hold return clamp button. With the other
=r hand, remove obstruction. Pres RETEST.

Return clamp sensor failed. If alr-failure recurs, unload set via DISCONNECT
SCallservice and report-failure code.

____ ____ ____ __ 7/,

Prime Self-Test

Observation:
Code-26
Due to: 24 volt Returnalamp sensor.

Possible cause( ): tor action(s):

24 volt a d'etum clamp sensor x'§>bPress RETEST. If failure recurs, unload set via
tests'failed. -- 7 DISCONNECT Call service and report failure code.

Prime Self-Test

Olbservation:
Code=27
Due to: TMPa. 687
a-e, For more information see page 10:38.
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Possible cause(s): Operator action(s):

Return line not in clamp. Ensure chamber monitor line is securely connected to
luer lock of the return pressure port. Press RETEST.

Filter or effluent pressure pod not Do Pressure Pod Adjustment procedure on any
installed; debris in filter and/ or uninstalled pod (see instructions at the end of \
effluent sensor housings. Troubleshooting chapter). Install and press RETESTIf

all pods are installed, do Adjustment procedure on filter
and effluent pods to remove possible debris. Install andX

press RETEST

Set not fully primed. PressREPRLVIE, follow instructions. If failure recurs,
retty with new set. (Press NEW SET and follow
instructions.) 0

Filter, effluent, or return pressure If alarm occurs with a new setpress iihload set via 0)
sensor failed; ARPS failed. DISCONNECT Call service andreport failure code. .0

2.
Prime Self-Test

Observation:
Code=28
Due to: Syringe Circuit Board.

Possible cause(s): Op9e>toraction(s): c

Internal malfunction: syringe test ' -eisRETESTto restart Syringe Test. If failure recurs, it
not completed within 600 s. wilnot be possible to use the syringe for the treatment.
Choose one of the actions: ( "

a' Unload set'via DISCONNECT

b. Proceed'with the treatment without using the
syringeby pressing SYRINGE DISABLE and then
CONFIRM DISABLE.

Replacement Pump

Observation:,
Rate is incorrectjl

Replacement pump = purple pump

Possible cause(s): Operator action(s):

/
Momentary problem with pump Press CONTINUE.
roller or pump segment in raceway.

a-e, For more information see page 10:38. 684
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Impeding object, clamped line If alarm recurs, end treatment
or kinked line in pump raceway; a. Press CONTINUE. When Status screen appears,
thumb screw in center of rotor has immediately press STOP.
loosened.

b. On Stop screen, choose END TREATMENT and
follow the instructions to disconnect patient and
unload set.

c. Call service to remedy/clear alarm b

Pump failed. Call for service.

Replacement Pump 2

Observation:
Rate is incorrect

U
Replacement pump 2 = green pump.

Possible cause(s): Operator action(s):

Momentary problem with pump Press CONTINUE
roller or pump segment in raceway.

Impeding object, clamped line If alar recurs, end treatmer(~O8 or kinked line in pump raceway; a Press CONTINUE WhenStatus screen appears,
thumb screw in center of rotor has immediately press.6P.

CID loosened.
b. On Stop screen6ose END TREATMENT and

follow the instrictions to disconnect patient and
unload set

c. Call service to remedv/clear alarm b

Pump failed. Call for service.

Replacement Scale Sensor

Possible cause(s): ; Operator action(s):

TIfebar tray of the replacement Place the scale in open position and then in closed
scale has not been pulled out and position. Press RETEST. If this does not clear the alarm,
then pushed into the control unit to end treatment via DISCONNECT. Call Service.
attach the replacement bag.

a-e, For more inforation see page 10:38. 685
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The scale position sensor failed. End treatment via DISCONNECT. Call Service.

Scales

Observation:
Scale out of calibration.

Scale in question is specified on the alarm screen.

Possible cause(s): Operator action(s):

Specified scale is out of calibration. Press RETEST If alarm does not clear end.treatment
via DISCONNECTd. Turn machine oft remoye return 0
line from return line clamp,.and return blood (when .)
applicable). See Manual Termintibn ofTreatment on
pagel0:72. Call service.

Scales Circuit Board

Possible cause(s): Operator action(s): '

x
Hardware failure on scales circuit End treatment via DISCONNECT. Cal Service.
board. K 0

Scale Zero Test w

Observation:
Zero test of one or more scales failed.

Possible cause(s): N Operator aetion(s):

Unexpected presenee'of bag Remove bag from scale. Close scale and press RETEST.

Carrying bar missing from one or Placecarrying bar back on scale. Close scale and press
more scales .K% ETEST

Foreign objcts are touching scales Make sure nothing is touching scales and no foreign
or hanhging-from scalb carrying KNK objects are on scale carrying bars. Press RETEST.
bars."

nOneor more scales failed. If alarm does not clear, turn off machine. Call service.

a-e For more infonnation see page 10:38. 68'
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Setf-Test Failure

Observation:
For Possible cause(s) and Operators action(s),
see correspondent code for Prime Self-Test Alarm.
Code=1-7, Pressure pod/sensor
Code=16, Return pressure sensor
Code=l 8, Blood leak detector threshold error
Code=24, 24 volt / 12 volt
Code=25, Return clamp sensor
Code=26, 24 volt Return clamp sensor

WARNING / j
The blood leak detector must be re-normalized if the effluent lin s removed
and then reinserted into the blood leak detector after treatment (Run mode)has
started. See Blood Leak Detector Normalization on page 10:81.

WARNING
0

co Syringe Not Loaded

Possible cause(s): Operator ac ion(s):

The syringe is not loaded after - Press CIANGE SYRINGEfollow instructions to

o Syringe Test has been performed. load the syringe and re larm screen.

-r sRETESTto restat Syringe Test.

If alarm recurs, ontinue without using
the syringe p np;-if desired. To do
this, press SYRINTGE DISABLE and then
CONFIRMDISABLE or end treatment via
DISCOAWAECT. Call service to repair the syringe
p ump .

Syringe Pump

ObservaiIiji:w
Code F/9.) l- 7c
Cod -- I Working node incongruenc&between Syringe pump and set mode.
Code - 2.Rate is incorrect.
Code = 3 Syrige pump is moving in the wrong direction
Code = 4 Configuration incongruence between Syringe pump and the system / wrong version of

/ flrmware.
K Code = 5 Lower sensor out of order.

Code = 6 Maximum of load sensor/ unable to read force (short circuit).
Code = 7 Minimum of load sensor / unable to read force (grounded).
Code = 8 Working mode incongruence between Syringe pump and Control unit.

687
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Code = 9 Encoder sinal error / engine mechanically blocked.

Possible cause(s): Operator action(s):

Syringe pump failed. Press OVERRIDEt . The syringe pump test will restart
after 60 seconds.
For "Standard - Syringe" method: if alarm recurs( it is
possible to continue without using the syringe.pump; if
desired. To do this. press ANTICOAG SETTINGS and
set the syringe pump delivery to "Continuous, 0 ml/h."
Return to alarm screen and press OVERRIDEe or
turn machine off, remove return line from return line
clamp, and return blood (when applicable))SIee Manual C)
Termination of Treatment on page 10:72/CAll service.

4--
0

Upper Pinch Valve

Possible cause(s): Operator action(s)
U)

The upper pinch valve is in the Remove any obstructions and.press RETEST If this
wrong position for the therapy does not clear the alarm, see next Operator Response. I
selected due to obstructions.

Pinch valve(s) failed. End treatmenf via DISCONNECT Call'Service.
cx: 0

Voltage Out of Range

Possible cause(s): Operator action(s):

Internal malfunction related to Turn machine off, remove return line from return line
the machine Power Supply or the clamp, and re ti:blood (when applicable). See Manual
Power supply cabling. Term ination fTreatment on page 10:72. Call service.

//

688
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a. Manual termination instructions are provided at the end of the Troubleshooting chapter.
b. This alarm must be cleared in Service mode by an authorized service technician.
c. Memory Error code 6 is triggered when Flow Rate Discrepancy occurs. A Flow Rate
Discrepancy is when any flow rate displayed on the Status screen differs from that displayed on
the Enter Flow Settings Screen.
d. DISCONNECT key is available only if set is loaded onto control unit.
e. OVERRIDE briefly overrides the alarm. Monitor closely.

C

689
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Caution Alarms Troubleshooting

Bag Volume Incorrect

Observation:
Bag Volume incorrect. Amount of fluid in bag does not match Allowed Volume.

Depending on therapy, the following may be identified:
Replacement bag
Dialysate bag
PBP bag
Replacement bag 2

Only valid with variable Empty Bag method.

0
Possible cause(s): Operator action(s):

Amount of fluid in the identified Choose one of the options on the alarm screen. 0
bag does not match the current
Allowed Volume. 2
Caution:
Choose Keep Bag only to use a partially full bag that is of the same total volume c, acity as the
current Allowed Volume.

No bag on scale. Place the appropriate bag on thescale. Press C
CONTINUE .

Foreign object on scale. Rembve foreign object, Press CONTINUE.

Identified bag is partially supported Remove partial support Press CONTIVUE.
(not hanging freely). ( N'>
Note: Use the STOEb softkey to suspend the treatment, if sired.

Dialysate Bag Empty

Observation:
Dialysate bag empty a

Possible cause(s)--- Operator action(s):

Dialysate bag is empty Connect a new dialysate bag (see instructions on alarm
screen). Press CONTINUE when ready.

Dialysate bag partially supported Remove partial support. Press CONTINUE.
(n ot hanging freely).

a-c, For more information seepage 10:51. 690
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Dialysate bag has fallen down. Connect a new dialysate bag (see instructions on alarm
screen). Press CONTINUE when ready.

Dialysate Weight

Observation:
Incorrect weight change detected.

Possible cause(s): Operator action(s):

Closed clamp or major leak on Remedy and press CONTINUE.
c dialysate line or bag, bag is

swinging, kinked line.

>_ Foreign object on.dialysate scale, Remove object or partial suppot>Press CONITINUEc.
dialysate bag is partially supported
(not hanging freely).

- If bag connected through spike, Using aseptic technique to xmake sure that the solution
incorrect puncture of the bag. bag is correctlypuiictufred>

Cr
If bag connected through Luer lock, Break th6.frangible pin correctly. Press CONTINUE. If

Co incorrect break of the frangible pin the problei'pelsists, replace the solutoiobag using the
(if relevant). CHANGE BAGS procedure.

0

If double compartment bag in use, Check bagconnections. Remedy and press
(C incorrect opening of the second I CNNUE'

compartment.

Air bubbles in the solution bag or >,>Check bag connections., Remedy and press
line. CONTINUEC.

C-

Non occlusive Dialysatepump or Press STOPIad end the treatment. Call service.
Dialysate scale failed.

Non breathing spike used with a Replace the non breathing spike with a breathing spike.
rigid container/ Pre's CONTINUE.

Dialysate line connected to wrong 4 -Make sure that the green line is connected to the
bag or dia sate bag on wrong $dialysate bag on green scalec,
scale.

riirnen-wt virtos --- >

Environment-with vibrations. If the source of vibrations cannot be stopped, press
STOP and end the treatment. Call service.

691
a-c, For more information see page 10:51.
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Effluent Bag Full

Possible cause(s): Operator action(s):

Effluent bag is full. Connect a new effluent bag (see instructions on alarm
screen). If changing to a larger/smaller bag, press\
MODIFY BAG and use arrows to set a new Allowed
Volume. Press CONTINUE.

Foreign object on effluent scale. Remove foreign object. Press CONTINUE.

Effluent Bag Incorrect M

0Observation:2
Effluent Bag volume does not match Allowed Volume. Cause: a 5000 ml empty bag is hung on
scale while Effluent Allowed Volume is 9000 ml.

Possible cause(s): Operator action(s):- -- 0

A 5000 ml empty bag is hung on Replace the 5000 ml bag hung on the scale by a 9000 ml
the scale while Effluent Allowed bag or cahangethe Effluent Allowed Volume by pressing
Volume is 9000 ml. MODIFY BAG'Press CONTINUE., -0

No bag on scale. Place the appropriate bag on the scale. Press C
CON7UE." 0

Note: If hanging multiple bags on the scalethetotal fluid capacity ofrll'bags on the scale must
not exceed the allowed volume for that scale. -- K

Effluent bag is partially supported Remove partial support. Press CONTINUE.
(not hanging freely).

Effluent Weight

Observation:
Incorrect weight change-detected for efflient bag

Possible ise(s): Operator action(s):
/ / / Opeato

Effluent'bag drain port opened § Remedy and press CONTLVU.
leaking or clamped effluent line
or bag; bag is swinging on scale
caring bar; kinking BLD tube
segment.

a-c, For more information seepage 10:51. 692
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Foreign object on effluent scale; Remove foreign object or partial support. Press
effluent bag is partially supported CONTINUEc.
(not hanging freely).

Non occlusive Effluent pump or Press STOP and end the treatment. Call service.
Effluent scale failed.

Gain Limit Reached

Observation:
0 The Unintended Patient Fluid Gain exceeded your selected limit. A flow problem has caused 7

MD Prismaflex to infuse too much fluid (GAIN) to the patient.

O Possible cause(s): Operator action(s):

Multiple "Weight" alarms and/or For safety, this treatment is now permanently suspended
"Incorrect flow" alarms. (fluid pumps are stopped and willknot re-start; blood

pump continues to uii). This treatment must be ended.
Press STOP and change the.set and continue patient
treatment withifhewwt; or end the treatment.

Incorrect Dialyata Flow
03

O Possible cause(s): Openitoraction(s):

Leak on Dialysate line or bag, "Rei-edyarid press CONTINUEc.
kinked line.

If bag connected through spike, Using aseptic teclhique to make sure that the solution
incorrect puncture of the bag. bag is correctly pictured.

If bag connected through Luer lock, Break the, ra ngible pin correctly. Press COMTNUE. If
incorrect break of the frangible pin // the problem persists, replace the solution bag using the
(if relevant). J ' CHANGtBflGS procedure.

Air bubbles in the solutionbag or Check'bag connections. Remedy and press
line. ' '\,OgTINUE.

Non brdeating spike used with a -Replace the non breathing spike with a breathing spike.
rigid contaier. / Press CONTINUE.

693
a-c, For more information see page 10:51.
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Non occlusive Dialysate pump or Press STOP and end the treatment. Call service.
Dialysate scale failed.

Incorrect Effluent Flow

Possible cause(s); Operator action(s):

Effluent bag drain port not fully Remedy and press CONTINUEc.
closed, leak on effluent line or bag,
kink on effluent line between pod
and pump.

Air bubbles in the effluent fluid. Check effluent line for kink between pod and pump.
Remedy and press CONTINUEc. If effluent pressure1 0is below -200 mmHg, consider reducingultrafiltration 0
flow rate or changing the set / C

Non occlusive Effluent pump or Press STOP and end.theltreatment -Call service. .0
Effluent scale failed. 'K 0

,-

Incorrect PBP Flow

Possible cause(s): Oetator action(s):

Leak on PBP line or bag, kinked Remedy and press COATINU
line >w

If bag connected through spike, Using aseptic technique to make sure that the solution
incorrect puncture of the bag. bag is correctly pu-ired.

If bag connected through Luer lock, Break the frangible pin correctly. Press CONTINUE. If
incorrect break of the frangible.pin the probler'persists, replace the solution bag using the
(if relevant). '\ CHANGE BAGS procedure.

Air bubbles in the solution bag or Check bag connections. Remedy and press
line. CONTNUE.

Non breathing spike used with a In Rplace the non breathing spike with a breathing spike.
rigid contihe. Press CONTIAE.

NI '

a-c, For more informiation see page 10:51. 6
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Non occlusive PBP pump or PBP Press STOP and end the treatment. Call service.

scale failed.

Incorred Replacement 2 Flow

Possible cause(s): Operator action(s):

Leak on Replacement 2 line or bag, Remedy and press CONTIVUE.
kinked line.

o 7/ 7
0 If bag connected through spike, Using aseptic technique to make sure that thsolution
C incorrect puncture of the bag. bag is correctly punctured.

0
If bag connected through Luer lock, Break the frangible pin correctly Press CON'J'INUE If

> incorrect break of the frangible pin the problem persists, replace the'sblutionbag using the
(if relevant). CHANGE BAGS procedure.

a Air bubbles in the solution bag or Check bag connections.,Remedy and press CONTINUE
-4 line. K.. "

Non breathing spike used with a Replace the non breathing spike with a breathing spike.
rigid container. Press CONTINUE

EA.

O Non occlusive Replacement 2 Preis STOP and end the treatment 'Call service.

O pump or Replacement 2 scale
failed.

Incored Replacement Flow

Possible cause(s): Operator action(s):

Leak on Replacement line orbag; Remedy an pess CONTINUE.
kinked line.

If bag connected through spike, Usingaseptic technique to make sure that the solution
incorrect puncture of the bag./ 'atis correctly punctured.

If bag connected through Luer lock, Break the frangible pin correctly. Press CONTINUE. If
incorrect break of the frangible the problem persists, replace the solution bag using the
(if releNant). CHANGE BAGS procedure.

Airbubbles in the solution bag or Check bag connections. Remedy and press
/ln CONTINUEc.

No breathing spike used with a Replace the non breathing spike with a breathing spike.
rigid'container. Press CONTINUE.

a-c, For more information seepage 10:51. 695
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Non occlusive Replacement pump Press STOP and end the treatment. Call service.
or Replacement scale failed.

Incorrect Weight Change Aarm Not Cleared

Observation:
Too many attempts to remedy "Weight" and/or "Incorrect Flow" alarms. Accuracy of patient-
fluid removal may be compromised.

Possible cause(s): Operator action(s):

Clearing attempts have exceeded For safety, this treatment is now permanently suspended
the manufacturer-set limit of 10 (fluid pumps are stopped and will not re-start;'blood C
tries in 3 hours. pump continues to run). This treatment must be ended.k -- 0

Press STOP and change the set and c6ntinue patient 0
treatment with a new set. or end the treatment.

Use History to verify exact fluid exchange status at STOP time.

Loss Umit Reached
U-

Observation:
The Unintended Patient Fluid Loss exceeded your selected limit. A flow proble has caused
Prismaflex to pull too much fluid (LOSS) fromLthe patient." 2  Y. <

Possible cause(s): < peraor action(s): o

A flow problem has caused Forsafety, this treatment is now permanently suspended C
Prismaflex to pull excess fluid from (fluid pumps are stoppla and will not re-start; blood
the patient. pump continues to, ) This treatment must be ended-
Multiple "Weight" alarms (PBP, Press STOP and change the set and continue patient
dialysate, replacement, effluent). treatment with anew set, or end the treatment.
Flow errors due to an incorrect bag
connection (e.g. incorree'rbreak of
the frangible pin or peeling of the
seal). ',

Flow errors duetoeffluent fluid
degassing.

PBP Bag Empty

Observation:'

Possible cause(s): Operator action(s):

PBPbag is empty, Connect a new PBP bag (see instructions on alannV0 screen). If the Empty Bag Method set in Custom mode

a-c, For more information seepage 10:51. 696
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is "Variable", it is possible to change to a larger/smaller
bag, by pressing MODIFY BAG and using arrows to set
a new Allowed Volume. Press CONTINUE when ready.

PBP bag partially supported (not Remove partial support, press CONTINUE.
hanging freely).

PBP bag has fallen down. Connect a new PBP bag (see instructions on alarm \
screen). Press CONTINUE when ready.

PBP Weight

0* Observation:
Incorrect weight change detected for PBP bag.
PBP = pre-blood pump

Possible cause(s): Operator action(s):

-4 Closed clamp (2 clamps) or major Remedy and press CONTINUEc.
leak on PBP lines or bag, bag is
swinging, kinked line.

Foreign object on PBP scale, PEP Remove foreig i-object or partial suppbft Press
bag is partially supported (not CONTINUEC.

0 hanging freely).

(C If bag connected through spike, Using aseptic technique to makeure that the solution
incorrect puncture of the bag. bag-is correctly puncturediJ

If bag connected through Luer lock, Break the frangible pim correctly. Press CONTINUE.
incorrect break of the frangible pin If-the problem persitsreplace the solution bag using
(if relevant). the CHANGE B4GS procedure.

If double compartment bagm us Press CONTINUE and immediately replace the solution
incorrect opening of the second bag usimgthe)CHANGE BAGS procedure.
compartment. Caution:;

Monitor closely level of deaeration chamber as a
significant amount of air will reach the blood flowpath.

Air bubbles.in the solution bag or bCheck bag connections. Remedy and press
line CONTINUEe.

Non occlusive-PBP pump or PBPb Press STOP and end the treatment. Call service.
scale failed.

'NNon breathing spike used with a Replace the non breathing spike with a breathing spike.
rigid container. Press CONTINUE.

a-c, For more information see page 10.:51.
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PBP line connected to wrong bag Make sure to have connected the white line to the PBP
or PBP bag on wrong scale. bag on white scale.

Environment with vibrations. If the source of vibrations cannot be stopped, press
STOP and end the treatment. Call service.

Replacement 2 Weight

Observation:
Incorrect weight change detected for replacement bag 2 (green scale).

Possible cause(s): Operator action(s):

Closed clamp or major leak on Remedy and press COK'lUE-c-..
replacement line or bag, bag is
swinging, kinked line. 1
Foreign object on replacement Remove object or partial'support Press CONTINUE.
scale, replacement bag partially 0
supported (not hanging freely).

If bag connected through spike. Using aseptic technique to make sure.that the solution
incorrect puncture of the bag. bag is correcty punctured.

If bag connected through Luer lock, Break the frangible pin correctly. Press CONTINUE. C
incorrect break of the frangible pin if the Nrblem persists, replaci.h Nsolution bag using .
(if relevant). theGI{ANGE BAGS procIdG/e

0
If double compartment bag in use, Press CONTINUE and-immediately replace the solution
incorrect opening of the second bag using the CHANGE)BAGS procedure.
compartment. Caution:

Monitor closelylevel of deaeration chamber as a
significant amountof air will reach the blood flowpath.

Air bubbles in the solution bag or Check ag, connections. Remedy and press
line. 9 CONTINUEc.

Non occlusive peme Press STOP and end the treatment. Call service.
pump or Replacement2.scale
failed.

Non breathing spike used with a: >'7 Replace the non breathing spike with a breathing spike.
rigid container- Press CONTINUE.

/ Replacement 2 line connected to Make sure to have connected the green line to the
Kwrong bag or replacement 2 bag on replacement 2 bag on green scale.

wrong scale.

a-c. For more information see page 10:51. 698
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Environment with vibrations. If the source of vibrations cannot be stopped, press
STOP and end the treatment. Call service.

Replacement Bag 2 Empty

Observation:
Bag on green scale.

Possible cause(s): Operator action(s):

Replacement bag 2 (green scale) is Connect a new replacement bag 2 If the !Empit
empty. Bag Method set in Custom mode is "Variable", it is

possible to change to a larger/smaller bag, bypessig
MAODIFY BAG and using arrows to set a new Allowed
Volume. Press CONTINUEwhen readyji

Replacement bag 2 is partially Remove partial support, press CON7NUE.
supported (not hanging freely).

Replacement bag 2 has fallen down. Connect a new replacement bag 2 (see instructions on
alarm screen). Press CONTINUE when ready.

Replacement Bag Empty
0O N

(C Possible cause(s): Operator action(s):

Replacement bag is empty <x Connect a new replacement bag (see instructions
on alarm screen).,If t Empty Bag Method set in
Custom mode istViable", it is possible to change to
a-larger/smallerbagby pressing MODIFYBAG and
using arrowsto seta' new Allowed Volume. Press

/ 7> CONTINUE ehdn ready.

Replacement bag~partially Remove partial support, press CONTINUE.
supported (not hangfieely).

Replacement bag has falle/down. i$Conkect a new replacement bag (see instructions on
'lbann screen). Press CONTINUE when ready.

699
a-c, For more information see page 10:51.
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Replacement Container Empty

Possible cause(s): Operator action(s):

Replacement container is empty. Connect a new replacement container Press $
REPL4CEMENT softkey, use arrows to enter a new
container volume. Press CONTINUE

Replacement container partially Remove partial support, press CONTINUE.
supported (not hanging freely).

Replacement container has fallen Connect a new replacement container(see instructions
down. on alarm screen). Press CONTINUE whenready.

Replacement Weight

Observation:
Incorrect weight change detected for replacement bag.

Possible cause(s): Operator action(s):

Closed clamp or major leak on Remedy and pressCONTINUE'
replacement line or bag, bag is
swinging, kinked line.

Foreign object on replacement Remove object or partial.support Press CONTINUE.
scale, replacement bag partially
supported (not hanging freely). <

If bag connected through spike, 'e aseptic technique to make sure that the solution bag
incorrect puncture of the bag. is correctly punxctured.

If bag connected through Lur'lock, Break theif'ngible pin correctly. Press COATINUE. If
incorrect break of the frangible Pin the proble persists, replace the solution bag using the
(if relevant). CHANGEBAGS procedure.

If double compartment bag in use, Press CONTINUE and immediately replace the solution
incorrect opening of the second bag using the CIANGE BAGS procedure.
compartment> Caution:

Monitor closely level of deaeration chamber as a
- -significant amount of air will reach the blood flowpath.

Air bubbles in the solution bag or Check bag connections. Remedy and press
Ime] CONTINUE".

Non occlusive Replacement pump Press STOP and end the treatment Call serice.
or Replacement scale failed.

a-c. For more information seepage 10:51. 7 0 0
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Non breathing spike used with a Replace the non breathing spike with a breathing spike.
rigid container. Press CONTINUE.

Replacement line connected to Make sure to have connected the purple line to the
wrong bag or replacement bag on replacement bag on purple scale'.
wrong scale.

Environment with vibrations. If the source of vibrations cannot be stopped, ress
STOP and end the treatment. Call service.

o Scale Open

0
Observation:
Scale not properly closed.

Scales identified: Effluent, PBP Replacement, Dialysate, Replacement 2.

Possible cause(s): Operator action(s):

O C
Impeding object blocking scale Inspect and remedy possible causes. Press scale toward
from fully closing, bag improperly machine ntil it locks into closed position.Press

O positioned on hooks, carrying bar CONTINUE-)
not centred on bar tray or handle

0 not rotated down (toward floor).

(0 Scale sensor failed. Press STOPand end treatmentl.Call serviceb.

TMPa Excessive

Observation:
Access transmembrane pressure exceeds the safe limits>

Possible cause(s): Operator, ction(s):

Effluent rate is too high. Too much Decrease the replacement fluid or increase blood flow
plasma is being removed( §7te Return to alarm screen, press COA7NUE
(Emuent rate = patient plasma loss
rate + repl cement fluid rate)

701
a-c, For more information seepage 10:51.
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Plasmafilter pressure drop is Decrease blood flow rate and/or adjust anticoagulation
increasing, possibly due to prescription.
insufficient anticoagulation.

TMP Excessive

Observation:
Transmembrane pressure exceeds membrane pressure limit.

Possible cause(s): Operator action(s):

Ultrafiltration rate (UFR) is too - Decrease the PBP, replacement and/oratient fluid
high. Too much fluid is being removal rates or, alternatively, increase bl6od flow
removed. (UJFR = patient fluid rate.
removal rate+ replacement solution
rate + PBP rate) - Return to alarm screen Press CrTIUE

V .0
Wrong measurement of Filter and Clear the alarm by temporarily decreasing UFR. Press
Effluent pressure. SYSTEM TOOLS from Status screen and perform a

self-test. Set previous.flow rates back. If alarm recurs
decrease UFR or clnge the set. U)

Inadequate anticoagulation of the Press SO andchange the set or test patient's clotting
extra corporeal circuit. parameters and adjust anticoagulat delivery if needed.

Note "Filter Clotted" warninoccurs when the blood C
in the filter is clotted. :0

TPE Prescription Delivered

Observation:
Prescribed Total Replacement Volumehas been delivered '

Possible cause(s) Operatoraction(s):

Total Replacement Input has been To'continue treatment until remaining replacement
achieved. /fluis used, press CONTINIUE. When Replacement

,, ontainer Empty caution occurs, press STOP and
t Ed treatment. To set new TPE Prescription

'i-'Delivered alarm point, press CONTINUE, then
increase the Total Replacement Input on the

1< f SET TPE Prescription screen.

a This alarm occurs when the registered weight is less than the tare of the bag. The tare of
each bag is automatically calculated by the control unit depending on the Empty Bag Method
setting in Custom mode. If Empty Bag Method is set to "Fixed", the tare of the Dialysate, PBP,
%placement, Replacement2 bag is set to 23 0 g. If Empty Bag Method is set to "Variable", the
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tare of the Dialysate, PBP, Replacement, Replacement2 bag is automatically calculated each
time a new bag is loaded,
b. Pressing STOP stops all pumps, clears the alarm, and displays the Stop screen. The following
options are available: resume treatment, change set, end treatment, or temporarily disconnect
patient from set.
c. Too many unsuccessful attempts to clear this alarm could lead to error in patient fluid
balance/fluid removal that could result in patient injury or death. Verify fluid removal accuracly
In case of discrepancy between the prescribed value and fluid removed, consult physician and\
discontinue the treatment if required. CRRT: When the error in patient fluid balance/fluid removal
exceeds the Patient Fluid Loss/Gain Limit a "Caution: Loss Limit Reached" or "Cauti /:-Gain
Limit Reached" will occur requiring therapy to be discontinued or the set to be changed. The
number of unsuccessful attempts to clear the alarm is displayed on the screen.
TPE: After 10 unsuccessful attempts to clear this alarm in less than 3 hours, a "Caution Weight
Alarm Not Cleared" will occur requiring therapy to be discontinued or the set to-be chang The
number of unsuccessful attempts to clear the alarm is displayed on the screen.
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Advisory Alarms Troubleshooting

Access Pressure Rising

Observation:
This alarm occurs if access pressure is 50 mmHg or 70 mmHg (if blood flow>200 ml/nii)I
above its operating point.

Possible cause(s): Operator action(s):

Possible leakage or disconnection Make sure access line is securely connectd to
of access line or catheter catheter/blood source. g

Remedy, press CONTIUEa.- O
Use the STOP softkey to suspendlthe treatment, if 0
desiredb.

4)
Patient is moving or being moved. Press CONTINUEaf>

Blood flowpath is obstructed after Remedy, if possible. Press CONTINUE H
access pressure pod. If not possible, ptes STOPb and use CHANGE SET to V

loadprime a new set. .

Access Too Negative

*0
Observation:
Alarm occurs if access pressure is 50 mmHg or 70 mmHg (if blood flow>200 ml/min) below its
operating point. Q

Possible cause(s): Qerator action(s):)

Patient is coughing, movmg or Press CONTINUE.
being moved. I

Catheter type not appropriate, Remedy, press CONTINUE.
catheter out of position in vem,
catheter clotted- possible kink in
access line.

Blood flow rate-is-set too high for Decrease blood flow rate; return to alan screen and
the accessdevite - press CONTINUE.
Note: Use the STOPb softkey to'suspend the treatment, if desired. Alarm also self-clears if
condition no longer exists.

704
a-f For more information see page 10:68.
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Battery Exhausted

Observation:
Applicable when machine configuration includes the back-up battery (check with the local
representative for more information).
Appears when the power level of the back-up battery is too low.

Possible cause(s): Operator action(s):

Back-up battery is depleted. Press OVERRIDE and continue with set>Machine
needs to remain on for charging the beateriatlcast 4
hours. < -7

C Note: In case of main power lost before the battery
back-up is fully charged again, the machinewill operate

o as if no battery back-up was installed. See "Power
Failure" on page 10:72 for moreihformation.

1/

Alarm recurs due to old battery or Leave the machine on or operate for more than 24 hours.
broken internal wiring. If the alarm does ndtself-clear within 24 hours, call

service.

Blood Flow Stopped
C*

Observation:0
o Machine has been left in the Stop screen for 60 seconds.

CO Possible cause(s): Operator action(s)

Machine left in the Stop screen for Inspect blood flowpaii for signs of clotting. If clotted,
more than 60 seconds (all pumps change the set. Pres CONTINUE to clear alarm and
stopped). 'return to the Stop screen, then choose CHANGE SET.

Iffowpath not clotted, press CONTINUE to clear alarm
and return to theStop screen.

a-f For more information see page 10:68. 7 05
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Cannot Detect Access (Negative range)

Observation:
This alarm occurs when a negative access pressure range is in effect and the access pressure
operating point is more positive than -10 mmHg.
Machine is unable to detect access line and catheter disconnections.

Possible cause(s): Operator action(s):

Access line or catheter is Make sure access line is securely conne6td to
disconnected. catheter/blood source.

To override this alarm, press OERPIDE
Use the STOP softkey to suspend the treatment, if
desiredb.

0
Catheter size too large or blood If catheter size is too large fo the prescribed blood flow
flow is too low. rate, consider to change to a snaller catheter. V)

If compatible with prescriptiom press
FLOW SETT7VGSad 'increase the' blood flow
rate. When back in de alarm screen, press O17RRIDE.

Access pressure pod removed after Reinstall pod. DoPressure Pod Adjustment procedure M
priming. on accesspod (see instructions at end of TY ubleshooting

chapter) If the pod problem recurs, press'STOP then
CHANGE SE I'f alarm recurs with.new'set, end
treatment and call'service. '

0
Wrong Access pressure range To reset'Access pressure range'press STOP, then M
selection. RECIRO to perform Recircu ation.

Access pressure measurement Perform a self-test for repositioning the pressure pod
failure (pod membrane out of membranes. Clearth<alarm to reach Status screen.
position). Press SYSTEM TOOLS and perform SELF-TEST If the
Note: Self-test interruption as a d problem is kotlved, perform Pod Adjustment
common root cause procedure on access pod. See instructions at the end of

this chapte press CHANGE SET to load and prime
/ a new set If larm recurs with new set, end treatment

/ via STOP>C11 service.

Access pressure sensor failed End treatment via STOPb. Call service.

Cannot Detect Access (Positive range)

Observation:
This alarm occurs when a positive access pressure range is in effect and the access pressure
operating point is more negative than +10 mmHg.
Machine is unable to detect access line and catheter disconnections.

706
a-f For more information see page 10:68.
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Possible cause(s): Operator action(s):

Access line or catheter is Make sure access line is securely connected to
disconnected. catheter/blood source.

To override this alarm, press OVERRIDEC
Use the STOP softkey to suspend the treatment, if
desiredb.

Air leak at connection to catheter/ Tighten access line connections to catheter/blood
blood source (external blood access source; press OVERRIDE.
device, patient A-V fistula).

Catheter size too small or blood If catheter size is too small for the prescribed-blood flow
flow rate too high. rate, consider to change to a larger catheter

If compatible with prescription, press
FLOW SETTINGS and decrease the blood flow
rate. When back in the alarm scren, press OVERRIDE.

Access pressure pod removed after Reinstall pod. Do Pressure PodAdjustment procedure
priming. on access pod (see iristructions at end of Troubleshooting

chapter); If the pod problem recurs, press STOP then
CHANGE SET! If alarm -recurs with new set, end
treatment and call servce.

Wrong Access pressure range To reset 'Access pressure range, press;STOP. then
selection. RECIRC to"jerform Recirculation.

Access pressure measurement Perform a-self-test for repositiomng the pressure pod
failure (pod membrane out of membranes Press SYSTEMTOOLS and perform
position). SELF-TEST. If the pod problei'is not solved,
Note: Self-test interruption as a 'p fi-Pod Adjustment proedure on access pod.
common root cause. See instructions at theend of this chapter. Or, press

CHANGE SET to loAd prime a new set. If alarm
recurs with new se ,end treatment via STOP. Call
service.

Access pressure sensor ftiled. End treatmnt via STOPh. Call service.

Cannot Detect Return

Observation:
This alarm occurs when the return pressure operating point is more negative than +10 mmHg.
Machme is mable to detect return lineand catheter disconnections.

Possible cause(s): 'J Operator action(s):

Retin line or catheter is Make sure return catheter is securely connected to both
disconnected the return line and the patient.

To override this alarm, press OVERRIDE
Use the STOP softkey to suspend the treatment if
desiredb.

a-f For more information see page 10:68. 707
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Catheter size too large or blood If catheter size is too large for the prescribed blood flow
flow too low. rate, consider to change to a smaller catheter.

If compatible with prescription, press
FLOW SETTINGS and increase the blood flow
rate. When back in the alarm screen, press OVERRIDE.

Chamber monitor line not securely If the fluid barrier is not damaged, secure monitorine
connected to return pressure port. to the luer lock of the return pressure port and press

OVERRIDE. If the fluid barrier is damaged, change the
set (press STOP, then CHANGE SET)

Return pressure sensor failed. End treatment via STOPb. Call service. --

Check Syringe Line o
0

Observation:
Alarm occurs when pressure exerted by syringe pump indicates syringe line may be clamped. All 3
pumps are stopped while confirmation of clamping is in progress nd'audible tone is not activated. 2
This alarm self-clears if condition no longer exists. -

U)
Note: If this alarm is not cleared within 8 seconds the alarm Advisory: "Syringe Li5e;Clamped"
occurs.

a-f For more information see page 10:68. 70 8
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Clamped Bag-Dialysate

Observation:
No flow from bag detected since last COAINUE action. Appears after a fluid pump start.

Possible cause(s): Operator action(s):

Clamped line(s) or bag(s). Remedy and press CONTLVUEd.

Seal on a bag is not completely Press STOP. Manipulate bag seal to provide
broken. unobstructed fluid pathway. Press RESUMIEdV-I

Pump segments improperly loaded; Press STOP, then CHANGE SEP.

O obstructions in pump raceways.

Scale failed; internal malfunction. Press STOP and end the treatient' Call service.

The lines are crossed or tangled. Check and correct lines and bags setup. Press
REPRIME.

Non breathing spike used with a Replace the non breathing spike with a breathing spike.
Crrrigid container. Press CONTINUE.

0 Clamped Bag-Effluent0

Observation:

No flow from bag detected since last CONTINUE action. Appears after a fluid pump start.

Possible cause(s): Operalor action(s):

Clamped line(s) or bag(s)> Remedy and ress CONTINUEd.

Pump segments improperly loaded Press STOP, then CHANGE SEP.
obstructions in pump raceways -

Scale failed; internal malfunction. Press STOP and end the treatmentd. Call service.

The lines are crossed or tangled. «Check and correct lines and bags setup. Press
/ . 7 REPRIME.

Clamped Bag-PBP

Observation:
No flow from bag detected since last CONTINUE action. Appears after a fluid pump start.

a-f For more information see page 10:68. 709
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Possible cause(s): Operator action(s):

Clamped line(s) or bag(s). Remedy and press CONTINUEd.

Seal on a bag is not completely Press STOP. Manipulate bag seal to provide
broken. unobstructed fluid pathway Press RESUIEd.

Pump segments improperly loaded; Press STOP, then CIANGE SE. /
obstructions in pump raceways.

Scale failed; internal malfunction. Press STOP and end the treatmentd. Callservice.

The lines are crossed or tangled. Check and correct lines and bags setup Press
REPRIME.

0
Non breathing spike used with a Replace the non breathing spike witia. breathing spike.
rigid container. Press CONTINUE.

Clamped Bag-Replacement 0

U)

Observation:
No flow from bag detected since last COAWINUE action Appears after a fluid pump start.

Possible cause(s): Operator action(s):

Clamped line(s) or bag(s). ARemedSandpress CON7'VUE4!

Seal on a bag is not completely PressSTOP. Manipulatbag seal to provide
broken. unobstructed fluid pathway. Press RESUMEd.

Pump segments improperly loaded Press STOP, th&ACHANGE SETd.
obstructions in pump raceways. (

Scale failed internalmalfunction / Press STOP-and end the treatmentd. Call service.

Th ie rr// /7)The lines are crossed or tangl~d. ChNeck and correct lines and bags setup. Press
' / REPRIAIE.

Non breathing spike used with a Replace the non breathing spike with a breathing spike.
rigidcontainer-- 1  I Press CONTINUE.

710
a-f For more information see page 10:68.
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Clamped Bag-Replacement 2

Observation:
No flow from bag detected since last CONTINUE action. Appears after a fluid pump start.

Possible cause(s): Operator action(s):

Clamped line(s) or bag(s). Remedy and press CONTINUEd.

Seal on a bag is not completely Press STOP. Manipulate bag seal to provide
broken. unobstructed fluid pathway. Press RESUAd

* Pump segments improperly loaded; Press STOP, then CHANGE SEd.

o obstructions in pump raceways.

Scale failed; internal malfunction. Press STOP and end the treatmentd Call service.

The lines are crossed or tangled. Check and correct lines-and bags setup. Press
C REPRIME.

2 Non breathing spike used with a Replace the non breathing spike with a breathing spike.
rigid container. Press CONTINUE.

0 Download Interrupted
0

Observation:
Download of history data to the technical datcard has failed.

Possible cause(s): Operator action(s)>

The technical data card is-full. Insert an empty tehnical data card into the technical
data card holder. Press DO WALD DATA to retry
downloaingthe history data.

There is no technical data card in Insef a new technical data card into the technical
the technical data"card holderor the datafcard holder. Press DOI FAE DATA to retry
technical data card'in theholder is 'downloading the history data.
damaged. '>

Interal maluncionrelated to tfie (D) Press CONTIA'UE to clear the alarm and proceed
technical'data card holder/reade- ' without downloading history data.

'K Note: If alarm continues to occur with subsequent
treatments, call service.

a-f For more information see page 10:68. 71 1
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Filter Is Clotting

Observation:
Increasing TMP and/or Pressure Drop

Possible cause(s): Operator action(s):

Inadequate anticoagulation of the Press STOP, change the set or test patient's clotting )
extra corporeal circuit. parameters and adjust anticoagulant delivery if needed.

"Filter Clotted" warning occurs when the blood in the
filter is clotted. 1

Ultrafiltration is too high. Lower TMP by: (a) decreasing the PBPreplacement
andlor patient fluid removal rates; (b) incre'sing the
blood flow rate. Press OVERRIDEc. continue to monitor 0
the set. 0

Kinked lines in blood flowpath. Remedy and press 0VERRIDE

0
If syringe pump is being used for Ensure syringe is properly installed in syringe pump
anticoagulation, syringe may be holder and plunger is vmovig upward during treatment.
incorrectly installed or syringe If plunger is not moving, syringe pump has failed. If
pump may have failed. desired, connect syringe'line to a medically acceptable

alternate anticoagulant delivery systemn Call service
to repair pump-

Air leak between deaeration If thefluiid barrier is not wet with-blood, secure monitor 0
chamber monitor line and return ," line to te iter lock of the retup ressure port and press A
pressure sensor. >OVERRIDE. If the fluid b6rier is wet with blood, press

STOP-and change the set

Wrong measurement of Filter or -Press OVERRIDEto rcach Status screen. Press
Effluent pressure. SYSTEM TOOLSand perform a self-test.

Filter, Effluent or return pressure / Press OVERRIDE to reach Status screen. Press
sensor failed. SYSTEMT&OLS and perform a self-test. If pressure

sensor filufe is confirmed, end the treatment and call
service")0

a-f For more informiation see page 10:68. 7 1 2
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Main Power Lost

Observation:
Main power is lost and system operates on battery backup

Possible cause(s): Operator action(s):

Power Cord is not connected. Reconnect the power cord.
Press OVERRIDE to continue treatment until the alarm "Warning: Battery Low" occurs.
Note: The alarm self-clears if condition no longer exists.

Memory Back-Up

0
Observation:
Applicable when machine configuration does not include the back-up batteiy(check with the local
representative for more information).

ca Possible cause(s): Operator action(s):.

Memory back-up battery is Press 0 VERRIDEc and continue with setup. Machine
depleted. needs tofremain on for charging the battery/at least 4

hours.
Note: In case of main power lost before the battery is

o charged.again, the machme will stopAWhen resuming
o powerm'machine will start up with Query screen. Select

NEW PRIME or COATIAVEairid follow the instructions
( >. on the screen. 7

Alarm recurs due to old battery or Leave the machine on dr operate for more than 24 hours.
broken internal wiring. <If the alarm does notself-clear within 24 hours, call

service.

Plasmafifter is Clotting

Observation:
Increasing Pressure Dop.

Possible cause(s): Operator action(s):

Inadequate anticoagulation ofthetn- Press STOP, change the set or test patient's clotting
extra corporeal circuit s parameters and adjust if needed.
Note: "Plasmafilter clotted" warning occurs when the blood in the Plasmafilter is clotted.

Blood flow rate is too high or Decrease blood flow rate or decrease PBP and/or
plasmafiltration rate is too high. replacement flow rates'.

a-f For more information see page 10:68. 713
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Kinked lines in blood flowpath. Remedy and press OVERRIDE'.

If syringe pump is being used for Ensure syringe is properly installed in syringe pump
anticoagulation, syringe may be holder and plunger is moving upward during treatment.
incorrectly installed or syringe If plunger is not moving, syringe pump has failed. If
pump may have failed. desired, connect syringe line to a medically acceptable

alternate anticoagulant delivery system. Call service
to repair pump.

Air leak between deaeration If the fluid barrier is not wet with blood, secure monitor
chamber monitor line and return line to the luer lock of the return pressure port and press
pressure sensor. OVERRIDE If the fluid barrier is wet with-blood, press

STOP and change the set.

0
Filter or return pressure sensor Clear the alarm to reach Status screen. Press> 
failed. SYSTEM TOOLS and perform SELF-TEST If the O

pod problem is not solvedpresSTO and end the 0
treatment. Turn off machineCalflforservice.

Wrong measurement of Filter or End treatment by prassing STOP. ClI service.
Effluent pressure. K\ O

Preventive Maintenance Due

Possible cause(s): Operator action(s) i

0
Time for Preventive Maintenance -Press OVERRIDE; schedule preventive maintenance at A

eariestconvenience. >>
Note: lhisalarm must be-cleared in Service mode by an
authorized service teclhician.

Return Too Positive

Observation:
Alarm occurs if return pressure is 50 mmHg or 7 mmHg (if blood flow>200ml/min) above its
operating point/

Possible cause(s): > 't-p'gator action(s):

Patient is moving or being moved ' Press CONTINUEa.

Possible kink in return line, clotted, Remedy and press CONTINUEa.
catheter, catheter out of position in

/ei

Blood flow rate is set too high for Decrease blood flow rate; return to alarm screen and
the access device. press COA7TINUE.

a-f For more information see page 10:68.
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Note: Use the STOP" softkey to suspend the treatment, if desired. Alarm also self-clears if
condition no longer exists.

Scale Component Missing

Observation:
Carrying bar missing from scale.

Scales identified: Effluent, PBP Replacement, Dialysate, Replacement 2.

Possible cause(s): Operator action(s):

to Carrying bar (with hooks) is not on Return the carrying bar to the bar tray; close scale. Ifo the bar tray of the identified scale. condition cannot be resolved, press OVERRIDE and
turn machine off.

Self-Test in Progress

a Observation:5. Test complete in: min. 1 minute, max. 6 minutes. )

A Possible cause(s): Operator actidn(s):

0
Self-test is underway. Test occurs None'required. Self-clears whn complete. While
every 2 hours to ensure proper is derway, mohitort riodically the patient.
functioning of safety systems; if Nt:DEL4Y TEST softkey is available for use
the self-test is interrupted due to a if itis necessary to stopand postpone self-test;
Warning or a Caution alarm, it will REVIEW PRESCR and HISTORY softkey are available
restart in the next 10 minutes. The for use if it is necessary-to view flow settings and history
return line clamp is closed and then data before the self-est process completion.
opened during the test. Pressures
display is not available during
repositioning of Pod diaphraghs.
Note: In case of abnormal pressure during self-testsexecution_ it is recommended to re-launch a
self-test by pressmgthe SELF-TEST softkey froi stem Tools screen.

Caution:
The following warning occurrences are delayed until the self test process is completed:
* Filter Clotted. Applihble to CRRT therapy.

* Plasm afilter clotted. Applicable tozTPE therapy.

_715

a-f For more information see page 10:68. 715
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Syringe Almost Empty

Possible cause(s): Operator action(s):

A
Syringe will be empty in 5 min. To install a full syringe when this advisory appears,,spress

CHANGE SYRINGE and follow instructions on screen.
Then return to alam screen and press CONTINUE.S

Syringe Empty
17

Possible cause(s): Operator action(s):

0
Syringe pump is in end-of-travel Note: Action is only possible in standard anticagulation. 0
position, indicating all solution in Press CHANGE SYRINGEf6llowinstiructions to install
syringe has been delivered. a full syringe, press CONTINUE.r ()

Note: Install only the allowed syninge (size/brand 70
specified in Custom'mode). If desired, continue without 3
syringe delivery. To dothi:\ 0
a. Press ANTICOAG SEITINGS, change to H

"Continuous, 0 ml/h"; return to alarm screen. W

b. Push.plunger clamp release buttdno release
syring punp from end-of-trav'eosition.

c. Press COATINUE and alarm clears.
0

Syringe Line Clamped

Observation:
Syringe line is clamped.

Occurs during treatment mode only

Possible cause(s): Operatoraction(s):

Syringe line on the disposable set Inspect syringe line; remove any clamps; kinks, or other
is clamped, kinked or-obstructed in > obstructions. Press CONTINUE.
another way NI

Syringe Not Loaded

Observation:
he syringe is not loaded

a-f For more information see page 10:68.
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Possible cause(s): Operator action(s):

The syringe is not loaded after a. Press CHANGE SYRINGE, follow instructions to
Syringe Test has been performed. load the syringe and return to alarm screen.

b. Press RETEST to restart Syringe Test.

c. If alarm recurs, continue without using
the syringe pump, if desired. To do
this, press SYRINGE DISABLE and then
CONFIRM DISABLE or End treatment

d. DISCONNECT. Call service to repair thesyringe

pump

Time to Change Set

0 Observation:
Hours of use have reached the advisory limit for this therapy/ et combination.

Possible cause(s): Operator actibn(s) :

A "Time to Change" set advisory Press STOPe and change the set or press OVERRIDE and
CD limit has been reached. continue to"monitor the set.

o
=r

c* TMPa Too High

Observation:
Access transmembrane pressure has reached user-set pressure.lhmit.

Possible cause(s): Operator action(s):

Inadequate anticoagulationof th'e Press STOP ,change the set or test patient's clotting
extra corporeal circuit paramete and adjust if needed.
Note: "Plasmafilter clotted" warning occurs when the blood in the Plasmafilter is clotted.

Blood flow rate is too hi or - ase blood flow rate or decrease PBP and/or
plasmaliltration rate is too high. replacement flow ratese.

Kinkedlines iif blood flowpath. Remedy and press OVERRIDEc

If syringe pump is being used for Ensure syringe is properly installed in syringe pump
aiticoagulation, syringe may be holder and plunger is moving upward during treatment.( incorrectly installed or syringe If plunger is not moving, syringe pump has failed. If

' pump may have failed. desired, connect syringe line to a medically acceptable
alternate anticoagulant delivery system. Call service
to repair pump.

a-f For more information see page 10:68. 7 7
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Filter or Effluent pressure sensor Clear the alarm to reach Status screen. Press
failed. SYSTEM TOOLS and perform SELF-TEST. If the

pod problem is not solved, press STOP and end the
treatment. Turn off machine. Call for service.
Or operators action directs wrong measurement.

TMP Too High

Observation: -
Transmembrane pressure has reached user-set pressure limit.

Possible cause(s): Operator action(s): *
0
0

Ultrafiltration rate (UFR) is too Decrease the replacement and/or patient fluid removal -C
high for the present blood flow rate. flow rates and/or PBP or increase the blood flow rate.
(UFR = patient fluid removal rate Return to alann screen and press OVERRIDE.
+ replacement solution rate + PBP V
rate) 0 ' O

Inadequate anticoagulation of the Press STOP, change-the set or test patient's clotting
extra corporeal circuit parameters and adjustanticoagulant delivery if needed.

Note: "Filter'Clotted" warning occurwh en the blood M
in the filter is cloIted.

Kinked lines in blood flowpath. Remedy and press OVERRIDE'> 0

If syringe pump is being used for '6'u et syringe is properly inathiled in syringe pump
anticoagulation, syringe may be holder and plunger is moving upward during treatment.
incorrectly installed or syringe If plunger is not movng syringe pump has failed. If
pump may have failed. desired, connect syinge line to a medically acceptable

alternate anticoagulant delivery system. Call service
to repair pump" '"

Air leak between deaeratin If the fluid76i ier is not wet with blood, secure monitor
chamber monitor line and return line to tlibe~lr lock of the return pressure port and press
pressure sensor,/ OVERRIDE. If the fluid barrier is wet with blood, press

/ /STOP and change the set.

Filter or effluent pod failure -"Clear the alarm to reach Status screen. Press
_2 SYSTEM TOOLS and perform SELF-TEST. If the pod

problem is not solved, press STOP and change the set.

Filter or Effluent pressure sensor, Clear the alarm to reach Status screen. Press
failed. " SYSTEM TOOLS and perform SELF-TEST. If the

pressure problem is not solved, press STOP and end the
treatment. Turn off machine. Call for service.

Wropg measurement of Filter or End treatment by pressing STOP. Call service.
Effluent pressure.

718
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a. COATINUE resets all operating points and clears the alarm.
b. Pressing STOP stops all pumps, clears the alarm, and displays the Stop screen. The following
options are available: resume treatment, change set, end treatment, or temporarily disconnect
patient and recirculate sterile saline though set
c. Alarm can also be overridden if operator decides action is not necessary at this time. Alarm
self-clears if condition no longer exists.
d. Too many unsuccessful attempts to clear this alarm could lead to error in patient fluid
balance/fluid removal that could result in patient injury or death. If alarm reoccurs, press
HISTORY and verify fluid removal accuracy. In case of discrepancy between the prescribed value
and fluid removed, consult physician and discontinue the treatment if required. -

e. Pressing STOP stops all pumps and displays the Stop screen. The set can be changed by
pressing CHANGE SET on the Stop screen. Alarm clears when set is unloaded.
f Alarm can also be overridden if operator decides action is not necessary at this ti e. Alarm
clears when set is unloaded. 7I

0
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Additional Troubleshooting

Display Error

Observation:
Display goes blank momentarily, then screen reappears.

Possible cause(s): Operator action(s):

Power was lost and restored within None required.
15 seconds.

Display Error

Observation:
Display goes blank or logo screen fails to leave display, status igtsmay still be on, no buzzer.

Possible cause(s): Operator action(s): '

Internal power supply failure; Turn machihe off,,remove return line fro return line
internal malfunction. clamp, and return blood (when applicable). See Manual -

Termibation of Treatment on pagelO:72. Call service.
0

Display Error

Observation:
Display goes blank, status lights go off, noimutable buzzer sounds.

Possible cause(s): / Operatoraction(s):

Power loss, internal power supply Turn off-machine to stop buzzer, end treatment
failure. mahually, if desireda.

Display Error

Observation:
Display "floats around"

720
a-b, For more information see page 10:71.
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Possible cause(s): Operator action(s):

Display failure. Turn machine off, remove return line from return line
clamp, and return blood (when applicable). See Manual
Termination of Treatment on pagel0:72. Call service.

Loader

Observation:
Loader is already in loaded position, so that a set cannot be loaded. ,

Possible cause(s): Operator action(s):

0
Last set was manually Begin normal Setup procedTe. When Load Set screen

0 disconnected. appears, press LOAD.
* When Prepare Solutionsscreen appears, press

> UNLOAD. (It places loader in correct position.)

W When Load Set screen-reappears. follow on-line
-II instructionito loacfd the set.'

. Miss-coloured Effluent bag

o Observation:
Effluent bag is tinged pink or red.

(CRRT, TPE)

Possible cause(s): Operator action(s);

Patient's disease state may cause Inspect for kifis'Qemolysis). If no kinks, change set
discoloration of the efflueL and send effliet sample to laboratory for analysis. If

free of red biGbd cells, continue treatment. If red blood
cells are present, change the set. If conditions recurs
with new.set, patient's disease state might be the root
cauie (to confirm with lab results).

Effluent contains red'bod cells, cKSend effluent sample to laboratory for analysis. If red
but level-is-below bloodleak blood cells are present, change the set.
detectionlimit.

Hemolysis isoccurring due to Verify that the correct clamps are open for the therapy
occlusion. ' Q in use, especially for the access line (red) and return line

'1 (blue). Verify no kinks in the access and return lines. If
/ / hemolysis continues, change the set via the STOP keyb.

a-b, For more information see page 10:71, 72 1
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Hemolysis is occurring during TPE Press STOP and change set.
therapy.

Set Connections

Observation:
Leakage from set connections.

Possible cause(s): Operator action(s):

Connections are loose. Tighten the connections. If leakage continuesychange
the set via STOP keyb. S

8
Softkeys

0

Observation: 2
Softkeys won't work. I-

Possible cause(s): Operator action(s) '
Touchscreen failed. Turn machine of remove return line-from return line

clamp, and retu blcod (when applica le). See Manual
Termination of Treatment on ageibT72. Call service. C

a. Manual termination instructions are provided at the end of the Tr ubleshooting chapter
b. See "Change Set and End Treatment Procedur&' in "Chapter 4SErd Mode" on page 4:15.

722
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Power Failure
A main power failure may occur prior switching on the machine or while in treatment
for two reasons:

1. Loss of main power supply in the facility

2. The machine power cord is not connected.

Machine needs to be switched on with main power. If no main power, the machine will
not start.

When a main power failure occurs there are two possible scenarios. These/aredepending
on availability of a battery back-up installed or not in the machine (check with thelocal
representative for more information).

1. Battery back-up is installed: the ADVISORY: Main Power Lost alarm will-appear
on the screen. The treatment can proceed until the power supply.is back or until the
WARNING: Battery Low alarm occurs. A battery icon willib' visiblEat the top of\ X / I7 I
the screen just below the date to indicate that the machine is running on battery.
When the warning occurs the treatment must be ended as soon aspossible, unless
the main power supply of the facility is restored or the power cord reconnected.
Follow the instructions on the screen.

2. Battery back-up is not installed: the machine willsfdabwionCIf the power supply is
back in less than 15 seconds the treatment can proceed'as before. If the-power is out
for more than 15 seconds, the WARNING:'Power Failure alarm will appear on the
screen. Follow the instructions on the scre n ."I 7

See also Advisory: Battery Exhausted ant'Advisory: Memory Back-up:for more
information.

Manual Termination ofTfieatment
The patients treatment can be terminated manually at anytime. Manual termination may
be required due to an alarm, poer failure or other emergenrcy.

Manual Termination WithBlood rn
(See Figure 10:1 on page 10:73.)

Note: A sterile spike'Zonnector may be required.

1. Turn off the powr. Clamp the accessine (red-striped) and disconnect from the
patient. Attachthe access line tol'1'liter bag of sterile saline. (Use spike connector,
if &eedd.) Unclamp the accsMline.

2. ess th mFl clamp buttq nd hold in the "In" position. With the other hand,
removethe return line (lliie-striped) from the return line clamp.

. Visually check the fluid level in the deacration chamber. If the level is too low,
/remove excess air as follows (depending on the Prismaflex set version):

Return clamp button is located on the left side of the return line clamp assembly.
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- Air removal through the chamber monitor line. Place a clamp on the chamber
monitor line: disconnect the chamber monitor line from the return pressure port:
by opening/closing the clamp. let blood fill the deaeration chamber until tuid
level is at the correct height.

Note: In case no blood pressure is available, attach a 30 ml luer-lock sterile syringe
(without the needle) to the distal end of the chamber monitor line, aspirate air/blood until
Iluid level is at the correct height on the deacration chamber.

WARNING -- -

When the blood is returned manually, there is no air detection. Visually check
for air in the return line until patient is disconnected.

- - WARNING

4 Remove the pump crank from its holder on the rear panel. Insert crank into the rotor
of the blood pump and turn cloc/u ise until sufficient blood is returned to the patient.

5 Clamp the return line (blue-striped) and disconnect from the patient. Clamp lines to
all bags

6 Press the two clips of the loader to release the Prismaflex set. Pull out the regressed
"screw driver" from the pump crank Starting with any peristaltic pump. insert the
screw driver into the rotor and turn each pump counterclockwise. (The pump segment
will work itself out of the pump raceway in a few turns of the rotor ) To assist. gently
tug on the Prismaflex set while turning a pump.

7 When the pump segments are free. use the crank to set the pinch valves in neutral
position.

8 Grasp the Prismallex set and pull out to disengage the lines from the pinch valves.
Take the set off the control unit and discard as usual.

Note: Remaining solutions may be used with a new set, if desired.

A B
Figure 10. Manuall Tenn inating Treatment (CRRT set shown)

A. To manually return the patient's blood, connect saline to access line, check the fluid
level in the deaeration chamber, use pump crank to turn the blood pump clockwise. 7 2
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WARNING
When the blood is returned manually, there is no air detection. Visually check
for air in the return line until patient is disconnected.

WARNING

B. To manually remove the set from the control unit press clips of loader to release the
Prismaflex set Pull Prismallex set outward to disengage from pinch valves.

WARNING -

A Ensure patient is disconnected from set before removing set from control unit.

_ WARNING

Manual Termination Without Blood Return
Note: The patient will lose the blood contained in the blood flowpath during a manual
termination without blood return. For the exact blood volume, sethenstructionsfor
Use packaged with the Prismaflex set.

1. Turn off the power. Clamp the access line (red-striped) and return line (blue-striped)
and disconnect from the patient.

2. Clamp lines to all bags.

3. Press the two clips of the loader to release the Prismaflexset. Pull outteli regressed
"screw driver" from the pump crank. Startmn with any peristaltic pumprmsert the
screw driver into the rotor and turn each pumpc'Yunterclockwise. (The pump segment
will work itself out of the pump raceway in a fex'turns of the rotor)To assist- gently
tug on the Prismaflex set while turning apump.

4. When the pump segments are free,use thecrarik to set th:Iim valves in neutral
position. " -._N

5. Grasp the Prismaflex set aiid-pull out to disengage the lines from the pinch valves.
Take the set off the controltnit'and discard as usual. t/

Pressure Pod Adjustment Procedure
If a pressure pod is accidentallyremoved after priiihng is complete, or if an alarm screen
identifies one or more pods asapossible causeofthe alarm, press the SELF-TEST softkey
from the System'Tgols screen to recover fromt th failure.

If SELF-TEST epailsatPressure Pod Ad'Ustment procedure can be performed. This
procedure is done-s artl / o eac I Idpd

The adjustment procedure move the-pod diaphragm back to the center of the pod, so
that pressure montoring can agai cc u. The procedure also clears the pressure sensor
housing-of andebris that may btj reventing a tight seal between the pod and the sensor
housing

Thesteps of the Pressure Pod Adjustment procedure vary, depending on the following
factors:
' Type of Prismaflex set in use

* Exact pressure pod(s) affected

Instructions for performing the proper Reposition procedure for the situation at hand
are provided below. 725
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CAUTION
Use aseptic technique with syringe, needle and sample site.

When adjusting pod diaphragms, injecting or removing more than 1 ml of fluid
may move the diaphragm beyond the centre point of the pod.

CAUTION

Pressure Pod Adjustment (CRRT)

Supplies Needed
* Isopropyl alcohol and lint-free cloth;

* 21-gauge (or smaller diameter) needle attached to a 5 5 ml syringe;

* Sterile saline (needed only for access and effluent pods);

* 2 tubing clamps.

Access Pod and Effluent Pod
Follow the steps below to reposition the diaphragm of the access line pod (nber lowest red
sample site) or the effluent line pod (near the y'ellow sample ite).

1. Stop all pumps.

Note: Pumps might already be stopped.

2. By using two clamps, isolate the pressure pod and its color-coded sample site.

3. Twist the affected pod slightly to release/remove it fr Inits pressure sensor housing.

Note: Pod might already be removed
Use a lint-free cloth and alcohol to clean the sealing cone inside the sensor housing.

4. Draw 3 ml saline intoitht<'5-ml syringe.

5. Inject a maximumof I ml of saline into eth sample site between the clamps. (If
resistance is felt ,emove 1/2 ml volume.)

6. Remove needle froi sample site.Reinstall the pressure pod in the correct pressure
sensor-housing a'd remove the clamps from the line.

7. Resume treatment, or prCss-the:appropriate softkey on the alarm screen.

8. For access pod: Perform the following test to ensure proper functioning of the access
pod. eln the control unit is in Run mode, place a clamp on the access line below
the access pressure pod. The Warning: Access Pressure Extremely Negative alarm
should occur. Unclamp the access line and press the CONTINUE softkey on the
Warning screen. Verify that the alarm is cleared (Warning screen leaves the display,
green light is lit).

726
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WARNING
If the Warning: Access Pressure Extremely Negative alarm fails to occur, the
access pod diaphragm has been adjusted incorrectly. Perform the adjustment
procedure again.

WARNING

9. For effluent pod: Perform the following test to ensure proper functioning of theAi
effluent pod. When the control unit is in Run mode, place a clamp on the effluent line
below the effluent pressure pod. Verify that effluent pressure decreases. Unclamp the
effluent line and verify that effluent pressure increases.

WARNING
If the effluent pressure fails to respond properly, diaphragm has been adjusted
incorrectly. Do adjustment procedure again.

WARNING

Filter Pod
Follow the steps below to adjust the diaphragm of thefilter pod (nearupper red sample
site).

1. Stop all pumps.

Note: Pumps might already be stopped.

2. By using two clamps, isolate the pressure po and its color-coded sample site.

3. Twist the affected pod slightly to release/remove it from its pressuresensor housing.

Note: Pod might already be removed
Use a lint-free cloth and alcohol to cleafthe ealing cone insid the sensor housing.

4. Insert the needle with emliiysyrine into the sample iitetween the clamps.
Remove a maximum I ml flbid'(if resistance is feltreinject 1/2 ml.)

5. Remove the needle from the sample site. Reinstalthe pressure pod in its pressure
sensor housing andremove the clamps from-the:1ine.

6. When the procedure haisbeen completed,-resume treatment, or press the appropriate
softkey on tle'alarm screen.

7. Perform the following~test to ensureproper functioning of the filter pressure pod.
When the ebntroluitit is in Run^nitW place a clamp on the line above the filter
pressure pod. TheWarning: "FiltkCrlotted" or "Filter is extremely positive" alarm
shoiid'occur. Unclamp the linaand press the CONTINUE softkey on the Warning
screen Verifythat the alarniis)cleared (Warning screen leaves the display, green
lIjht is lit).

,WARNING
If the Warning: Filter Clotted alarm fails to occur, the pressure pod diaphragm

/ has been adjusted incorrectly. Perform the adjustment procedure again.
WARNING

727
10:76 Troubleshooting 339903 Reiion 09.2010

MDREC-122960 Version: 1 3 Eltadtve date: Program Version 5xx

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 2, Page 215 of 247

Pressure Pod Adjustment (TPE)

Supplies Needed
* Isopropyl alcohol and lint-free cloth;

* 21-gauge (or smaller diameter) needle attached to a 5 ml syringe;

* Sterile saline (needed only for access and effluent pods);

* 2 tubing clamps.

Access Pod (TPE)
Follow the steps below to adjust the diaphragm of the access line pod (near lowest red
sample site).

1. Stop all pumps.

Note: Pumps might already be stopped.

2. By using two clamps, isolate the pressure pod and its color-coded sample site.

3. Twist the affected pod slightly to release/remove it from-is pressure sensor housing.

Note: Pod might already be removed.
Use a lint-free cloth and alcohol to cleandtlie sealing cone inside the sensot housing.

4. Draw 3 ml sterile saline into the-55 ml'syring .

5. Inject a maximum of I ml saline in ehfample site betw n the clamps. (If
resistance is felt, remove 1/2 ml.)

6. Remove the needle from thesample site. Reinstall the pressure pod in its pressure
sensor housing and remove clamps from the line:

7. Resume treatmentgor press theappropriate s'o fev on the alarm screen.

8. For access pod adjustment (TPE): Perfo'iiithe following test to ensure proper
functioning'of the access pod. When the' control unit is in Run mode, place a
clamp on'the access line below (upstream from the way blood/fluid is flowing) the
access pod e Warng: Access Pressure Extremely Negative alarm should occur.
Unclamp theace ss line and pr&stheCONTINUE sofilkey on the Warning screen.
Verity that the afrm is cleared (Waming screen leaves the display, green light is lit).

WRING t>2

If-the Warning: Access Extremely Negative alarm fails to occur, the access pod
diaphragm has been adjusted incorrectly. Perform the adjustment procedure
again.

WARNING

Filter and Effluent Pods (TPE)
Follow the steps below to adjust the diaphragm of the filter pod (near upper red sample 7 2 8
site) or the effluent line pod (near the yellow sample site).
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1. Stop all pumps.

Note: Pumps might already be stopped.

2. By using two clamps, isolate the pressure pod and its color-coded sample site.

3. Twist the affected pod slightly to release/remove it from its pressure sensor housing.

Note: Pod might already be removed.
Use a lint-free cloth and alcohol to clean the sealing cone inside the sensor housing.

4. Insert the needle with empty syringe into the sample site between the clamps.
Remove a maximum 1 ml fluid (if resistance is felt, reinject 1/2 ml:)'/

5. Remove the needle from the sample site. Reinstall the pressure pod in'the correct
pressure sensor housing and remove the clamps from the line.

6. Resume treatment, or press the appropriate sofikey on the aidFm screen.'

7. For filter pod adjustment (TPE): Perform the following test to ensure proper
functioning of the plasmafilter pressure pod. When'the control unit is in Run
mode, place a clamp on the line above the plasmafilter pressure pod. The Warning:
Filter Extremely Positive" alarm should occur. <Unclamp the'line and press the
CONTINUE sofikey on the Warning screen. Verify that the alarm is cleared (Warning
screen leavesthe display, green light is lit).

WARNING 01
If the Warning: Filter Extremely Positive alarm fails to occur, the pressure pod
diaphragm has been adjusted incorrectly. Perform the adjustment procedure

WARNING

8. For effluent pod: Perform the following test to ensure.proper functioning of the
effluent pod. When the cointrol unit is in Run mode, pice a clamp on the effluent line
below the effluent pressure od>Verify that effluent presure decreases. Unclamp the
effluent line and verify that effluentpressure increases

Leakage in pressure pods drblood reaching fluid
barrier
Under normalconditions, the Prismaflex pressure transducers have proven to be safe
and effective~in'measuring~luring treatment.- However, in the unlikely event of a
blood/infusion s'lutionlcakage from? aod diaphragm or if blood has reached the fluid
barrier of the moniior-line. carry out th6 procedures below on the appropriate sensor:

Blood lakagefrom the pressure o adiaphragm (4ccess and Filter)
At the/end of the treatment ti'mi ine must be put into a quarantine and tagged as
'DO NOT-USE". Additionverifi cation is required either by the facility's biomedical
and/or authorized service teclhnician.

Bood/infusion fluid reached the fluid barrier (Return)
a. Blood/infusion solution has been blocked at the fluid barrier, set needs to be

changed. Alternatively fluid barrier component might be replaced accordina to
instructions given in next section on page 10:79.

729
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b. Blood/infusion solution has passed through the fluid barrier and reached the return
pressure port. Treatment shall be stopped immediately and the machine must be put
into quarantine and tagged as "DO NOT USE". Additional verification is required
either by the facility's biomedical and/or authorized service technician.

Fluid Barrier Related Procedures
In case fluid barrier is wet during setup or treatment, it is recommended to change
set. However, trained and experienced users may recover or change the fluid bafriey
following procedures below. Both procedures require use of aseptic technique and to
STOP the blood pump when applicable in Priming or Run Mode.

Fluid Barrier Recovery in Priming
In case fluid barrier is wet during priming or prime-test steps, the fluid barrier can be
recovered and therefore used for the treatment.

Materials needed:

- 5 ml syringe

- clamp

Follow these steps to clear the monitor line of fluid:

I. Clamp the monitor line between the deaeration chamber and fluid barrier. Disconnect
monitor line from return pressure port.

2. Check and secure connection of the fluid barrier to monitor line;,

3. Attach a sterile 5 ml syringe filledin n ui barrier).rile W tharo monitor lme~ed-, fludbare)
Unclamp the monitor line and inibct dut-3ml air into te libe. This pushes the fluid
in the monitor line back into the deaeraiion chamber

4. Keeping syringe attached, adjust' the deaeration chainber uid level to proper height
(pull on plunger to move level up push on plunger to move level down).

5. Clamp the monitof'line and remove syringe. Reattach monitor line to the return
pressure port and secure-it withy the luer lock.hK

7N
6. Unclamp the monitor line. Press START/RPRIME.

Fluid Barrier Change in RukMode
In case fluid barrier is wet during-bratment, the fluid barrier must be changed.

Materi'als neede&
- Disposable fluid barrier

- 5 ml syringe filled with saline

- 5mi syringe

- clamp

Note: This procedure needs to be followed and performed within a short period of time.
Stagnation of blood in the circuit may induce early clotting. 7
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Follow these steps to change the fluid barrier component:

1. Clamp the monitor tine between the deacration chamber and fluid barrier. Disconnect
monitor line from return pressure port

2. Disconnect and discard the wet fluid barrier.

3. Attach a sterile 5 ml syringe filled with saline to monitor line. Unclamp the montor
line and inject about 3 ml of saline to rinse the monitor line. Clamp the monitor-\
line and disconnect the syringe.

4. Connect a sterile 5 ml syringe filled with air to monitor line. Unclampthe monitor
line and inject about 3 ml air into the line. This pushes the fluid in thermonitor line
back into the deacration chamber.

5. Keeping syringe attached, adjust the deaeration chamber fluid level to proper height
(pull on plunger to move level up; push on plunger to move level down).>'

6. Clamp the monitor line and remove syringe. Connect a dispoiabl lliiid barrier
accessory.

7. Reattach monitor line to the return pressure port andisecure it withe luer lock.

8. Unclamp the monitor line. Press RESUME. -

CAUTION
Do not operate the machine without a fluid barrier present at the end ofcmonitor

'line.
li e CAUTIO N

Air Removal Procedures \

Deaeration Chamber
Frequent monitoring of the level is necessary. See "Air Management" section on page
3:11.

Air in Blood Alarm - Manual AirmRemoval
If pressing the'Up arrow until return pressure is NEGATIVE is unsuccessful, proceed
with manual prceduire: 7
1. Insert the 20-gauge needle withlsy~rnge into the blue sample site (return line).

2. Aspirate air/blood until the return pressure reaches a negative value (0 mmHg to -
100 mmHg).

3. Remove die needle.

4. Press RELE4SE CL4AMP to remove air and draw blood from patient into the return
line / deaeration chamber.

Note: When the return line clamp releases, air in the blood is drawn into the chamber
monitor line and automatically eliminated from the set through the return pressure port.
Blood is also drawn from the patient into the return line and deaeration chamber.

5. If needed, use arrows to adjust the level of fluid in the chamber. 73i
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Blood Leak Detector Normalization
The Blood Leak Detector is an infrared transmission/detection device that continuously
monitors the effluent line for blood that may have passed through the filter.

The Blood Leak Detector is automatically normalized after the end of the priming
sequence, when the effluent line is full of priming solution. The infrared transmitter/\
detector is adjusted to receive a signal range between 40000 and 46000. If the received
signal goes above or below the alarm limits, the Blood Leak Detected warning alarm.isy
triggered.

If the effluent line has been removed/reinserted in the detector, the Blood Leak Detector
has to be normalized also in Run mode, from the System Tool screen.

To normalize the Blood Leak Detector during treatment, perform the followmig steps:
1. Press NORM BLD from the System Tool screen. ' '

2. Draw a sample from effluent line and test for blood. If blood present, discontinue the
treatment and change the set. If no blood is present, proceed with theIi(lowing step.

WARNING
Before normalizing the Blood Leak Detector, fluid in$effluent line must be tested
and verified to be free of blood.

/ WARNING

3. Verify the signal value displayed in the screen is 38000or greater. If necessary, move
effluent line slightly up or down in the blo'od leak detector to raise the signal value.

Note: If the received signal value goes Ielow 38000 as displayed oftihe
Aormalize BLD screen, the blood leak detector cannot be re-nornalized and the set has to
be changed. This prevents normalization whena'blood leak is occrng.

4. Press START NORM. The infraredLEI~dive signal is still adjusted so the received
A/D signal range is 40000 to 46000.

5. When normalization finishes, control unit automati&ll returns to the Status screen.
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Cardiac Monitor Procedures
Electrically isolated peristaltic pumps such as those on the Prismaflext control unit can
produce electrostatic charges in the disposable set. While these electrostatic charges are
not hazardous to the patient they may appear as an artefact on cardiac monitors.

To minimize this electrical interference:

* always install the discharger ring in its guide before connecting a patient to the
Prismaflex disposable set

* follow the ECG supplier's instructions for chronic patient monitoring carefully
regarding:

- use of specific electrodes with low contact impedance, C

- correct application of the electrodes, including appropriate placement fthe N
electrode

CAUTION
When starting a treatment with the Prismaflex system, observe the cardiac
monitor before and after starting the blood pump to'vriy that theartefact is not
present. If a cardiac dysrhythmia is exhibited, stop the blood pump and reassess
the cardiac rhythm before resuming treatment ahnd/or treatingthe patient.

CAUTION

73-/
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Chapter 11

Maintenance
Conshft

Service ............................... 11:2
Hygiene and maintenance ......................... 11:2

Routine Cleaning ...................................... ... . 11:2
Cleaning the Blood Leak Detector ......................... .. . 11:2
Cleaning the Touch screen ............................... ... - 11:2

Technical Preventive Maintenance ............................ ..... .11:3
Periodic Safety Inspection ................................. 11:4
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Service
There are no user-serviceable parts inside the Prismaflex control unit. Do not attempt any
internal or external maintenance or repair. other than the routine cleaning described below.
All other maintenance and repairs must be done by an authorized service technician.

For service or to order parts, contact your representative.

Hygiene and maintenance

Routine Cleaning
CAUT1ON

Using a stronger Bleach solution than recommended can cause damage or
discoloration.

Do not clean the pump crank with sodium hypochlorite (Bleach). Sdium
hypochlorite (Bleach) may damage the pump crank.

Do not use other cleaning solutions than those recommended asthe touch
screen may be damaged. A

-- CAUTION

The following cleaning procedures should be done after completion of eachpatient
treatment with the Prismaflex control unit, or as required during treatment">

1. Clean spills from the surface of the niachine using ai'mild detergelt

2. Disinfect the surfaces of the machine usng a solution of 90r> alcohol: 70%
isopropyl alcohol, or 0.1% sodiimhypo hloritc (Blcach).&

/,

Cleaning the Blood Leak Detector
The tubing path through the blood leak detector shouldbe cleaned as required to remove
liquid or other debris. Using a "flossing action," cleiiside the detector with a lint-free
cloth and isopropyl aleohol. Dry thoroughly wheiffihished.

Cleaning the Touch screen
The Touch screen may be cleaned also When the Prismaflex control unit is performing
a treatment. To clean the'Touch screenpress the CLEANSCREENsoftkey from the
System Tools screen: for 10 seconds an empty screen is displayed to allow cleaning
withoutiwanted pressing of softklis.

You can clean the Touch screen with:

Isopropy alcohol (70%);

'Sodium hypochlorite solution (active chlorine from 50,000 to 60,000 ppm) / Bleach
diluted with water at a ratio of 1:50.
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Technical Preventive Maintenance
Technical preventive maintenance is by default required every 6000 hours of operation
or once per year. These intervals can be changed in Service mode by authorized service
technicians. Only authorized service technicians are approved to perform preventive
maintenance procedures.

\Vhen the alarm (Advisory: Preventive Maintenance Due) signal occurs, pressure pod
sealing cones replacement is required.

The operator can override this alarm until it is convenient to perform the maintenance.
This advisory can only be cleared in Service mode.

During preventive maintenance the following components should be replaed.:-

* Pressure pod sealing cones; (6000 h or 12 months)

* Automatic Reposition System (ARPS) filter and pump segment; (6000 h or 12 months)

* Blood Pump Rotor (only after 20000 hours of operation have elapsed).

During preventive maintenance the authorized service technician should verify the proper
operation and/or calibration of the following items in Sercn'imode:

* Pumps;

* Scales;

* Reposition pressure;

* Return pressure sensor'

* Light and alarm tones; -

* Air Bubble Detector; J

* Syringe pump;

* Return line clamp;

* Blood Leak Detec

* Pod reposition;

* Internal system;

* Load/unload functions:

* Communication system.

During preventive maintenancl the authorized service technician should also perform the
followingtests, verifications, operations:

lean any dust, debris and/or dried fluids from the external and internal machine
surfaces, including pump rotors;

* Perform the rotor occlusion test for all the pumps;

* Verify the proper functioning and integrity of the Blood Pump rotor; 736
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* Verify the presence and the integrity of the conductivity gaskets of the scales;

* Apply the proper quantity of grease on the scale bearings.

Periodic Safety Inspection
A safety inspection of the Prismaflex control unit is required every 12 months, or as
stipulated by local requirements. Only authorized service technicians are approved to
perform the safety inspection procedures.
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Chapter 12

Specifications
Environmental Requirements ...................................... 12:2
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Environmental Requirements
Ambient Operating 16 DC to 38 oC

Temperature: (60 'F to 100 'F)

Ambient Operating Humidity 15% to 65% (Non-condensing)
(for control units with serial
number up to PA5409):

Ambient Operating Humidity Lower ambient operating humidity limit:
(for control units with serial 15% (Non-condensing) in the temperature interval-16
number from PA5410 and on): 0C to 38 'C.

Upper ambient operating humidity limit:-.
85% (Non-condensing) in the temperaturet interval 16 0C
to 28 0C. In the temperature interval 28'oC to'38 oC the
upper limit is reduced by 2% per degree and atfiaximum
ambient temperature (38 'C) the maximuir-operating
relative humidity is consequently 65% (Non-cbndensing).

Ambient Operating Air 70 to 106 kPa
Pressure: (525 to 795 mmHg)

Transport and Storage -18 OC to +54 C
Temperaturc: (0 'F to 130 'F)

Prior to use, let unit rest atambient operating temperature
for I hour.

Transport and Storage 10% to 95% (Non-condensing)
Humidityl:

Transport and Storage Air 50 to 106 kPa '
Pressure: (375 to 795 mmHg)

Noise level < 65 dB(A) over a 24 h period, measured at a distance of
0.5 m from the'Prismaflex control ulit. during normal
operation amowitlut any alarmc'indition.

Vibrations during operation Acceleratii Spectral Densit SD), isotropic, 2-200 Hz
ASD < 5xi0 g2 /Hz

- '22
Fluid Spillage: IPX1 (Protection against vertically falling water drops)

A s ecified in IEG 60529

Cleanability: Not damaged by mild detergent; liquid soap; ethyl alcohol
(905'O); isopropyl'icel'ol (70%); sodium hypochlorite
(0.1%). Pump rotors are removable.

Physical Characteristics of Prismaflex control unit
Weight: App rxmtely 60 kg (132 lb)

Withouthfuid bags and Prismallex disposable set

Heigh Approximately 162 cm (64 in)

Width. "fApproximately 49 cm (19 in)

Base: tApproximately 60 cm x 63 cm (24 in x 25 in)

Medical Device Classification
Classification, EU Class II b per COUNCIL DIRECTIVE 93/ 42/EEC
Classification, USA Class II per FDA 21 CFR 860 7 7 9

For transport and storage longer than 15 weeks, use ambient operating conditions.
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Classification, Canada Class III per SOR/98-282
Classification. Australia Class 11 b per Therapeutic Goods Act 1989, Bill 2002

Scales Characteristics
Scale Weight Range

Weight range for each scale includes the scale components (bar tray, carrying bai)7-

Dialysate: 0 to 11 Kg
Replacement: 0 to 11 Kg
PBP: 0 to 11 Kg (PBP = pre-blood pump)
Effluent: 0 to 11 Kg
Scale accuracy: 7 g error for a mass from 0 to 5200 g and,

S14 g error for a mass from 5201 g to 11000 g

Maximum Bag Configuration Allowed on Scales

Three scales (Dialysate, Replacement, PBP), each holding a 5000 ml solution bag; plus
one scale (Effluent) holding a 9000 ml effluent bag. K)

AC Power
Line Voltage: 100 - 240 Vac

Frequency: 50/60 az

Power: 500 -600 W

Average Energy <1503N' (CVVHDF treatment)
Consumption:

Electrical Safety K

CAUTION
Devices connected to the RS232 serial communication port or the Ethernet port
must comply with'IEG 60950. Connected cables must have a Kitagawa RFC-10
ferrite or equivalent to fulfill 'EMC requirements.

CAUTION

Note! To be sure of the machine's classification see type label found at the back of the
machine " ,

Classificafon: Mobile, Class I, applied part is Type CF, defibrillation
proof per IEC 60601-1

r zMobile, Class I, applied part is Type BF defibrillation
x proof per IEC 6060 1-1

Leakage Current

Protective ground open
300'pA maximum rms 100/115 Vac, 50/60 Hz
500 pA maximum rms 220/240 Vac, 50/60 Hz
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Defibrillaion-proof Applied Part
Applied part is Type CF. defibrillationproof per IEC 60601-1

Applied part is Type BF, defibrillationproof per IEC 60601-1

Defibrillator equipment meets requirements of IEC 60601-2-4

Radio Frequency Interference
Meets European Standard EN 55011, limit B
Meets IEC 60601-1-2

Electromagnetic Compatibility
Meets IEC 60601-1-2 ,

Potential Equalization
Meets IEC 60601-1

The Prismaflex control unit has a connection for a Potential Equaiizlition Conductor.

Conformity to International Rules V

IEC 60601-1 :1988 Medical Electrical Equient 1; General
Requirements for Safet Plus am 1 :1991, am2: 1995.
European Norm EN60601-1:,1990 Plus Al: 1992 Plus
A2:1995 C "

IEC 60601-1-1: 2000 Medical Electrical'Ejuipment -Part I;Gerieral
Requirements for safety,"1. CollateralSt'idard: Safety
Require ient for Electrical Systins. Eliropean Norm
EN60601-1-i+2001

IEC 60601-1-2 Ed.2: 2001 Medical-ele trical equipment+_a a 1-2: General
requirement foi safety - Collateral standard:
Electromagnetic compatibility- Requirements and tests.
-Ehropean Norm EN 606011L2:2001

IEC 60601-1-4:1996 Medical;electrical equipment - Part 1-4: General
requirements for safety)- Collateral Standard:
Programmable electrical medical systems, including
Al:1999. Europea.Norm EN60601-1-4: 1996 including

N 1/1999 J
IEC 60601-2-16: 1998 Medical Eledtr'dal Equipment - Part 2-16: Particular

requirem6hts for the safety of haemodialysis,
haemodiifiltration and haemofiltration equipment.

/ EuropeanStandard: EN 60601-2-16: 1998

CANICSA No.601.1-M90
incl,' 1-94 (R1999)
CAN/CSA/No. 601.1B-90 >IN 4edical Electrical Equipment, Part 1: General
(R2002) _ R quirements for safety

UL 60601-1' Medical electrical equipment - Part 1: General
requirements for safety
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Syringe Settings

Standard - Syringe anticoagulation method

Syringe Continuous Delivery Rate

Range User settable;
0, or 1.0 to 5.0 ml/h (10 ml syringe) u
0, or 0.5 to 5.0 ml/h (20 ml syringe)
0, or 0.5 to 10.0 ml/h (30 ml syringe)
0, or 2.0 to 20.0 ml/h (50 ml syringe)

Increment 0.1 I/h
Accuracy ±5 % I ml/h (10 ml syringe) /

*15 % < 2 mlh +5 % 2 ml/h (20 ml syringe)
±10 % < 2 ml/h, +5 % 2 ml/h (30 ml syringe)
*10 % <3 ml/h. ±5 % > 3 ml/h,(50 ml syringe)
Pressure between 0 and +600 m/mg Use of approved
syringes

Syringe Bolus Delivery Volume

Range User settable;
0, or 0.5 to 5.0 mi (10 ml and20 ml syringe)
0, or 1.0 to 5.0 ml (3&'ml'syringe)
0, or 2.0 to 9.9'mi (50 ml iyringe)

Increment 0.1 ml (
Accuracy ±10 %< I ml, +5 % >-1 ml (10 ml syiige)

15 % < 2-I, ±5 % > 2 mI (20 ml sfringe)
±10 % <2 mlA>&5 %> 2 ml (30 rffilsyringe)
+10 % < 3'nil +5% > 3 ml (50 rilyringe)

Syringe Bolus Delivery Interval

Range User settable Once every)1?fo-24 hours Note: Immediate
option also available incftu 'mode and Recirculation
mode>

Increment I hour

Syringe Bolus DeliveryRate I 1ml/20 sec
Use of approve syrges
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Flow Rates and Accuracy
Blood Flow Rate 2

Range 10 to 450 ml/min
Increment 10 ml/min
Accuracy ± 100% of user-set rate

The accuracy of blood flow is maintained if:
the inlet pressure is higher (less negative) than -250

mml-g;
- the outlet pressure is lower than +350 mmHg.

Return Blood Flow Rate 10 to 100 ml/min
When START RETURN softkey is pressed/

Recirculation Flow Rate 10 to 150 ml/min

Replacement Solution/Fluid Flow Rate2

CVI'H; C VlHDF
Range 0 to 8000 ml/h
Increment 50 ml/h
CVWH
Predilution percentage 0 to 100%
Increment 5%
CVVWDF /

Predilution percentage 0 (postdilution) or 100%(iredilution)
TPE '
Range 0 to 5000 ml/h
Increment 10 ml/h
Accuracy ± 30 ml/h

Dialysate Flow Rate2

CVVHD: CVVHDPF
Range 0 to 8000 ml/h-
Increment 50 ml/h N K.
Accuracy Q 30 ml/h

PBP Solution Rale2

CVTIW; CVVHD; CVVHDF '<h
Range 0 to 4000 ml/Wz>

SCUF; TPE; Q,
Range 0 to 1000ml/Ii

Note: TohlPBP Volume is 2000 mI/treatment for TPE.

Increment 30 m Qpbp < 100 ml/h: 2 ml/h
100:ml/h < Qpbp < 200 ml/h: 5 ml/h

/ L-jy200 ml/h < Qpbp < 1500 ml/h: 10 ml/h
Qpbp > 1500 mI/h: 50 ml/h

<Qpbp = PBP Solution Flow Rate
Accuracy ± 30 ml/h

2 User settable; Flow rate range depends on the Prismaflex therapy/set combination selected 7 43
by the operator
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Patient Fluid Removal Performance / Patient Plasma Loss Performance 2

Range 0 to 2000 ml/h maximum in CRRT
0 to 1000 ml/h for TPE

Increment 10 ml/h
Accuracy ±30 ml/h

+70 ml/3 hr
+300 ml/24 hr
Scales calibrated at ambient temperature at whichthey
will be used. Ambient temperature change less than-
+3 0 C (5.4 'F) during treatment.

Effluent Flow Rate 2

Range 0 to 10,000 ml/h
Depending on the therapy selected.

TPE Settings
Patient Hematocrit

Range 10 to 60%
Increment 1% -

Default 30%

Total Replacement Volume ,

Range 0 to 10,000 ml N
Increment 100 ml
Default 3000 ml

Replacement Container Volu m

Range o45000 nml
Increment 101M

Audible Alarm
Audible AlarmVolume (decibel level)

Low / Meets IEJ,/0601-2-16
Moderate
High

Can hemuted for 2 minutes, fter which audible resumes if alarm condition
hasiioft been remedied. c

Fast beep, W arning and Malfunction alarms
<Moderate beep Caution alarms
/Slow beep Advisory alarms
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Non-mutable

Continuous for at least 2 Power loss
minutes

Access Line Pressure Sensor
Operating Range -250 to +300 mmHg
Accuracy ±10% of reading or ±8 mmHg, whichever is greater

"Access Extremely Negative" Warning alarm occurs /' '
Warning Limit Pressure in access pod equals warning limit

User settable;
-10 to -250 mmHg

Default: -250 mmHg
Increment: 5 mmHg

"Access Extremely Positive" Warning alarm occurs
Warning Limit Prcssure in access pod equals warnig limit

User settable;
+10 to +300 mmHg_-_

Default: +300 mmHg
Increment: 5 mmHg

"Access Too Negative" Advisory alar'Koccurs
Advisory Limit Pressure in accesspid-is 50 mmHg (or, 0 Hg if blood

flow>200ml/min) mr negative than the established
operatmgpoint.

"Access Pressure Rising" Advisoryalarm eccurs oN(
Advisory Limit Pressure:int-a'cess pod is 50 miHg (or 70 mmHg if blood

flow>200nl/in) more positive than the established
operating point

"Access Disconnection" Warni~ig alarm occurs
Warning Limit Pressure in the accegspod is more positive than -10

mmHg and the establisied operating point is more
' negative than -10 jh1g (negative working range).

Pressure in theaccess pod is more negative than 10
mmHg and theli',stablished operating point is more
positive than,10'mmHg (positive working range).

Return Une Pressure Sensor
Operating Rnge 50to +350 mmHg
Accuracy 1Z10% of reading or +8 mmHg, whichever is greater

'Return Ektremely Positive" Warning alarm occurs
HWaming Limit User settable;

S+15 to +350 mmHg
Default: +350 mmHg

K KIncrement: 5 mmHg
Pressure in return deaeration chamber equals warning
limit.
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"Return Too Positive" Advisory alarm occurs
Advisory Limit Pressure in the return deaeration chamber is 50 mmHg

(or 70 mmHg if blood flow>200 ml/min) more positive
than the established operating point.

"Return Pressure Dropping" Warning alarm occurs
Warning Limit Pressure in the return deaeration chamber is 50 mmHg

(or 70 mmHg if blood flow>200 ml/min) more negative
than the established operating point.

"Return Disconnection" Warning alarm occurs
Warning Limit Pressure in the return deaeration chamber is.1ower than

+10 mmHg and the established operating point is higher
than +10 mmHg.

Filter Pressure Sensor
Operating Range -50 to +450 mmHg
Accuracy ±10% of reading or ±8 mmHg, whichever is greater

"Set Disconnection" Warning Warning alarm occurs
Limit Pressure in filter pod (imme ditely before the filter) is

lower than +10 mmHg.<-- I

"Filter Extremely Positive" Warning alarm.occurs
Warning Limit Pressure in filter pod (immediately before t'efilter) is

450 mmHg. '.

"Filter Is Clotting" Advisory Advisor alarm occurs K

Limits One or bothlimits are reached. (CRRT)
a) Filter pressure drop a) User settable;'\

+10 to +100iiufi1Ig greater thann itial filter pressure
drop Defaiilt: 100 mmIg.Increment: 10 mmHg

b) TN'IP increase b) Service settableN
+50-to +100 mmHg greatef than initial TMP Default:
+100.nnHg Lncrement:'5mmHg

"Plasmafilter is Clotting" Advisory alarm occurs
Advisory Limit User settable; Filter pressure drop is +10 to +60 mmHg

gr6ater than initial filter pressure drop Default: +60
iniHg Increi ent 10 mmHg
Limit is reached (TPE)

'Tilter Clotted" Warning Waring alarm occurs
Limit 'N- Filtijessure drop is limit value fixed for the filter

in use.dt both the "Filter is Clotting" Advisory and the
"TM Excessive" Caution limits are reached. (CRRT)
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"Plasmafilter Clotted" Warning alarm occurs
Warning Limit Filter pressure drop is limit value fixed for the

plasmafilter in use, or both the "Plasmafilter is Clotting"
Advisory and the "TMPa Excessive" Caution limits are
reached. (TPE)

"TMP Too High" Advisory Advisory alarm occurs User settable; C
Limit +70 to +350 mmHg Default: +350 mmHg lncrement\

10 mmHg
TNP equals user-set limit. (CRRT)

"TMPa Too High" Advisory Advisory alarm occurs
Limit User settable; 0 to +100 mmHg Default:,t100 mmHg

Increment: 10 mmHg
TMPa equals user-set limit. (TPE)

"TMP Excessive" Caution Caution alarm occurs
Limit TMP > limit value fixed for the filter in use (CRRT)

'TMPa Excessive" Caution Caution alarm occurs
Limit TAvlPa greater than a value automatically calculated by

the machine depending on the blood'flow rate and the
plasmafilter in use. (TPtE)

Effluent Line Pressure Sensor
Operating Range -350 to +400 mmHg'(CRRT) C

-350 to +350 mmlg'(TPE)
Accuracy + 10% of reading or i8 mmHg, whichever is greater.

Air Bubble Detector .'

Macro air/foam detection 1arnming alarm occur
The.transducer receivesone voltage decrease of nominal
signallevel, which corresponds to detecting a single
bubble/foam of apjrirZi'nately 20 pl.
Foam sensitivitywi's.tested using bovine blood. Air was
injected into the filter blood line at a rate of 1 ml/ min
creating foam ite post-filter blood circuit.

Blood Leak'Detector 0
Minimumf blood leak detection W ning alarm occurs within 7 seconds of detection.

LIZea' 0.35 ml/min at 0.25 Het, for effluent flow rate
belKw 5500 ml/h Leak 0.50 ml/min at 0.32 Hct, at

'0 hikhest effluent flow rate.
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Chapter 13

Appendix A: Guidelines and Manu-
facturer's Declaration Electromagnetic
Emissions and Immunity >

K~__7
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Guidance and manufacturer's declaration - Electromagnetic Emissions

The Prismaflex system is intended for use in the electromagnetic environment specified below.
The customer or the user of the Pnsmaflex system should ensure that it is used in such an
environment.

Emission Test Compliance Electromagnetic
Environment - Guidance'\

RF emission CISPR 11/ EN Group 1 The Prismaflex system uses\
55011 RF energy only for its'internai'

function. Therefore. its >

RF emissions are very low
and are not likelto cause
any interferenc& in nearby
electronic eqlinmqnt

RF emission CISPR I l EN Class B The Prismalex-system
55011 is suitable for usein all

Harmonic emissions IEC / EN Class A establishments, including
61000-3-2 domestic establishments and

thosedirectly connected to
Voltage fluctuations/ flicker Complies the publiclow-voltage power
emissions IEC /EN 61000-3-3 supply network that supplies

buildings used for domestic
,r--- purposes.

AD
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Guidance and manufacturer's declaration - Electromagnetic Immunity

The Prismaflex system is intended for use in the electromagnetic environment specified below.
The customer or the user of the Prismallex system should ensure that it is used in such an
environment.

Immunity Test IEC 60601 Test Level Compliance Level Electromagnetic
Environment -
Guidance

Electrostatic ±6 KV contact ±6 KV contact Floors should be-
discharge (ESID) ±8 KV air ±8 KV air wood, concrete or
IEC/EN 61000-4-2 ceramic tile. If floors

are covedswith
synthetic material,
the relative hum idity
should be at least
30%.

Electrical fast ±2 KV for power ±2 KV for power <- .Mains power quality
transient / burst supply lines supply lines should be that of a
lEC/EN 61000-4-4 ±1 KV for ±1 KV for typical commercial or

input/output lines input/output lines hospital environment.

Surge lEC/EN ±1-KV differential ±1 KV differ'ential 4ains power quality
61000-4-5 mode mode should be that of a

±2 KV common mode ±2 KV'common- mode, typical commercial or
hospital environment.

Voltage dips, short <5% UT <5% UT Mains po jer quality
interruptions and (>95% dip in UT) for (595% dip in UT) for should be-that of a
voltage variations on 0.5 cycles 0.5 cycles- typical commercial or
power supply input 40% UT (60% dip i 0% UT(60 % dip in hspItal environment.
lines lEG/EN 61000- in U-GOif the user of theUT) for 5 cycles \ 'Ut) for 5 cycles
4-11 ( "Prismaflex system

70% UT (30%fdip in. 70%'UT (30% dip in -requires continued
UT for 25 cycles, :UT) for 25 cycle( operation during

c 95% dip in, 95%dip in power mains
UT) for 5.sec. UT) for 5 se2 interruptions, it is

'> recommended that

the Prismaflex system
be powered from an
uninterruptable power
supply or a battery.

Power frequency (50/ 3 Ain / 3</ Power frequency
60Hz) magnetic/fed magnetic fields
IEC / EN 610004-8, <? should be at levels

characteristic of a
typical commercial or

. _hospital environment.

NOTE: jriq the ac. mains voltageprii to application of the test level.
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Guidance and manufacturer's declaration - Electromagnetic Immunity

The Prismaflex system is intended for use in the electromagnetic environment specified below
The customer or the user of the Prisinaflex system should ensure that it is used in such an
environment.

Immunity IEC 60601 Com- Electromagnetic Environment - Guidance
Test Test Level pliance

Level

Portable and mobile RF communications-%
equipment should be used no closer to any part
of the Prisinaflex system including cables, than
the recommended separation distancecalculated
from the equation applicable to frequency of the
transmitter. --7
Recommended separation distance

Conducted RF 3 Vrms 3 Vnus d = 1.2 4P 80 MHz to 800 MHz
IEC/EN 150 KHz to 80
61000-4-6 MHz

Radiated RF 3 V/m 3 V/1n d = 1.2 VP 80 MHz to 800 MHz
IEC/EN 80 MIHz to 2.5 d = 2.3 IP 800 MHz to 2.5 GHz
61000-4-3 GHz where 'P" is tienaximum output power rating

of the transmitter ins'vatts (W) according to
the transimitter manufacturer and "d" is the
recommended separation distance in meters (m).
Field strengths from:fixed RF transimitters. as
determnned by an electromagnetic site survev1.
should be less than the complianceevel in each
frequency age2.
Indterference may occur in-the vicinity of
euipIent marked with the following symbol:

NOTE 1: At 80 MHz and 800 MHz:.the higher frequency range aplies.
NOTE 2: These guidelines may notapply in all situations.'Eectiagnetic propagation is
affected by absorption and reflection fr6ni structures, objects afid people.

( 'Field strengths from fixed transmitters such as base stations for radio (cellular/cordless)
t elephones and land mobile radios. amnateur radio, AM and FM radio broadcast and TV broadcast
cannot be predicted theretically with accuracv. To asses the electromagnectic enviromnrent due
t'o ,fixed transmitters. ain electromagnetic site survev should be consideredi. If the measured
field'strength in the location in which the Prismnallx svstemn is used exceeds the applicable RF
compliance level above, the Prismatlex svstem should'bc observed to verify normal operation. If
abnormal performance is observed, additional measures may be necessary.- such as reorienting
or relocating the Prismallex system.
2 Over the frequency range 15.0 kHz to 80 MHz, field strength should be less than 3 V/m. 7,5 1
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Recommended separation distances between portable and mobile RF
communications equipment and the Prismaflex system

The Prismaflex system is intended for use in the electromagnetic environment in which radiated
RF disturbances are controlled. The customer or the user of the Prismaflex system can help
prevent electromagnetic interference by maintaining a minimum distance between portable and
mobile RF communications equipment (transmitters) and the Prismafiex system as recommended
below, according to the maximum output power of the communications equipment. \ \
Rated Separation distances according to frequency of transmitter (m) -

maximum 150 KHz to 80 KHz 800 KHz to 2.5 GHz
output power 80 MHz to 800 d = 2.3 <P
of transmitter d = 1.2 V MHz
(W) d = 1.2

0.01 0.12 0.12 0.23

0.1 0.38 0.38 0.73

1 1.2 1.2

10 3.8 3.8 1:3\'

100 12 12 . 23 \

For transmitters rated at maximum output power not listed above, the recommended separation
distance d in meter (m) can be estimated using the equation applicable-to the frequency of
the transmitter, where P is the maximum output power rating of the transmitter in watts (AV)
according to the transmitter manufacturer
NOTE 1: At 80 MHz and 800 MHz, the separation distance for the higher frequency range
applies.
NOTE 2: These guidelines may not apply in all situations. Electromagnetic'propa'gation is
affected by absorption and reflection from structures, objecs and people.
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Chapter 14

Disposable Sets Tables
CRRT Disposable Sets ........................................... 14:2
TPE Disposable Sets .......................................... 14K

V.
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Minimum blood flow range allowed by the monitor is 10 ml/min during Run mode for all
sets and therapies. Reported low blood flow range limit refers to the minimum blood flow
rate recommended for each set.

Maximum allowed flow rate values reported in this chapter are absolute maximum
possible settings for each individual flow. Available maximum flow rate will be lowered
in some therapy modes (i.e. pre- or post-replacement infusion, SCUF) and with respect to
the current value of the other flow or anticoagulation settings.

CRRT Disposable Sets

High Flow sets K
Set Number Total Blood Blood 'Unintended

of priming priming flow range volume (ml) Fluid Loss
cycles volume (ml) (mi/min) or Gain limit

(m1/3 h)

M100 1 1000 80 to 400 152 100 to 400

M150 2 2000 100 to 450C '189 100 to 400

HF1000 1 1000 80 to 400 165 100 to 400

HF1400 2 2000 100 to450- 186 100to400

Maximum allowed flow rates (ml/h)

Set PBP Dialysate , Replacement Patient Fluid- Effluent
Removal

M100 4000 8000 8000') 2000 10000

M150 4000 8000", - 8000 200' 10000

HF000 4000 8000 '8000 2006 10000

HF1400 4000 '800 8000 ((4?000 10000

Low Flow sets

Set Numbaer Total' Bloodt Blood Unintended
ofrm 7_ ./!. " NN

of priming N priming flo range volume (ml) Fluid Loss
cycles volume (ml) (nil/min) or Gain limit

(ml/3 h)

M60 1// 1000 ' 50 to 180 93 60 to 200

Maximuihrallowed flow rates (nil/h)

Set / JPBP Ialyate Replacement Patient Fluid EFilueni
Removal

M60 ' ' 2000 '4000 4000 2000 10000

CRRT Priming parameters

CRT set No. of priming cycles Priming volumes (ml)

M60 1 1000

Ml00 1 1000 7F
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MI50 12 2000

HF1000 1 1000

IF1400 2000

TPE Disposable Sets

High Flow sets

Set Number of Total priming Blood flow Blood volume
priming cycles volume (ml) range (mi/min) 'F(m

TPE2000 3 3000 100 to 250 j1259

Maximum allowed flow rates (ml/h)

Set PBP Replacement Patient Plasma, Effluent

TPE2000 1000 5000 1000 6000
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Chapter 15

Index
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Prismaflex

Communication Programmer's
Guide
Software version 5.XX

Manufacturer:
Gambro Lundia AB

Box 10101, Magistratsvgen 16. SE-220 10 Lund, Sweden

Tel: +46-46-16 90 00, Fax: +46-46-16 96 96

www.ganbro.com

Questions or comments about this publication can be directed to your local representative or to the manufacturer.

Order number
G5015004
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Intellectual Property Rights

Copyright:
C 2005 2010 Gambro Lundia AB

Trademarks:
Prismafiex is a tradema± registered in Australia, China, France, Hong Kong, Russian Federation, United States, Japan,

Community Trademark (EU) and South Korea in the name of Gambro Lundia AB and Gambro Industries SAS.

Adsorbats a tradenark registered in Austria, Benelux, Canada, Germany Algeria, Egypt, Community Trademark (EU),

Spain, France, Great Britain, Hungary, Italy, Japan, Liechtenstein, Morocco, Monaco, Portugal, Romania, Russian

Federation. Sweden, San Marino, United States, Vietam and Sembia and Montenegro in the name of Gambro Lundia All,

Gaebro Hospal (Schweiz) An and Gambro AG.

Prismafea is a trademark registered in Albania, Austria, Bosnia-Herzegovina, Bulgaria, Switzerland, China, Algeria,

Egypt, Community Trademark (EU), France, Hong Kong, Croatia, Iceland. Morocco, Moldova, Former Yugoslav Republic

of Macedonia, Mexico, Norway, Singapore, Turkey, Taiwan, Ukraine, United States, Canada and South Korea in the name

of Gambro Lundia AB, Gambro industries SAS and Hospal International Marketing Management.

PrismaoafrtTN is a trademark registered in Norway, Community Trademark (EU) and Switzerland and filed in United

States in the name of Gambro Lundia AB.

Prismatherms is a trademark registered in United States in the name of Gambro Lundia AB.

Gambro
0 is a registered trademark of Gambro Lundia AB.

Hospal
t 

is a registered trademark of Gambro Hospal Switzerland Ltd.

MARS$ isa trademark of Gambro Lundia AB registered in the United States, in the European Union and in other countries.

Patents:
The Prisaflext control unit is protected by one or mote of the following patents and designs

US: 5698090, 5578223, 5725775, 6177013, 6423232. 6811707, 7223338, 7247146, 7223336, 5679245, 5910252, 5776345,

5762805, 5394732, 4935141, 5139669, 5182868, 5449430, 5722399, 5644402, 7291123, 7314554, D540948 (design)

EP: 0532432, 0678301, 0611228, 0829265, 0925826, 1320394. 0643301, 0305787, (0441721, 0701830, 0706044

EU (design): 15870

CA: 2077848, 2303714, 2115414, 2444794, 2158245

FR: 9111351 9716732, 9411216, 9412252

IT: 01320264

JP: 3369223, 3413412, 3591864, 2823513, 3047403, 3254222, 3690846
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Prismaflex Communication Programmer's Guide

1. Introduction

2. Communications Interfaces

3. Accessing the
Prismaflex Communication

4. Example of a Received Data Stream

5. General Coding Conventions

6. Technical Data Card
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Chapter 1

Introduction
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Introduction
This Programmer's Guide provides the information needed when
writing a customized software program which will collect synchronous
data from the Prismaflex control unit, and store it in a personal
computer (PC). This Guide is intended for use only by trained
and experienced sofiware programmers. Before writing a data
collection/storage program, the programmer should understand how
the medical institution wishes to use the collected data.
Note: Detailed information about the Prismaflex control unit
is available in the Prismaflex Operator's Manual and the
Prismaflex Service Manual.
Note: This Programmer's Guide has to be provided with the Gambro
Non Disclosure Agreement.

Service Information
For technical assistance, contact your representative.
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Chapter 2

Communications Interfaces
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Communications Interfaces
The Prismaflex control unit is equipped with three different
communication interfaces, located on the rear panel:

* an Ethernet network interface, with a 10Base-T compatible
connector;

* an optically isolated, RS232 serial communications port;

* a Technical Data Card Holder with the provided Technical Data
Card.

O= 10101

EI i A Ma 24V1A

Tfcnl~ DOtt Card HokIdr

Figure 2:1 Ethernet and RS232 interfaces

Both the Ethernet and the RS232 interfaces are IEC 60601-1 compliant.
For information about the Technical Data Card, refer to Technical Data
Card on page 6: 1 .

WARNING
The information provided via the Prismaflex communications

'- interfaces is intended to supplement the patient treatment data
displayed by the Prismaflex control unit. Prismaffex communications
interfaces information should not be used as the sole basis for
medical decisions. If there is a discrepancy between information
obtained through the Prismaflex communications interface and the
information shown on the Prismaflex display, the information shown
on the Prismaflex display is to be considered correct.

WARNING
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2.1 PC Requirements

WARNING
A The personal computer used for receiving/storing collected

Prismaflex data must meet or exceed the IEC 60950 electrical
isolation specification for computers.

WARNING

Listed below are the minimum and recommended requirements for the
PC used to collect and store Prismaiex data.

Table 2.1 PC Requirements

Requirement Minimum Recommended

CPU 80486 Pentium II

Operating system MS-DOS 3.1 (for MS Windows 2000
RS232 connection) MS
Windows 95 (for Ethernet
connection)

Available hard disk space 2 MB 100 MB

Communication At least one between: Ethernet 1OBase-T
interfaces Ethernet 10Base-T An

available RS232 comm
port

2.2 General Settings

2.2.1 MachlD

Each Prismaflex System can be associated with a 2-byte word
(hereafter MachiD) that is attached - for identification purposes - to
every message that the Prismailex System itself sends through its
communication interfaces.
In order to take full advantage of the Prismaflex Communication
Protocol device identification feature, check the uniqueness of the
MachiD across your Prismaflex network via the Prismaflex Service
Mode.

2.2.2 Port settings
The Prismaflex control unit sends messages at fixed intervals. This
timing set can be configured via the Prismaflex Service Mode using a
value between I sec and 10 sec. The default value for this parameter
(MASTER TIMER) is 3 sec. It applies to every communication port
(Ethernet and RS232).
Note: Using the Serial port and setting MASTER TIME to 1 sec make
the intervals between the messages slightly longer than I sec.
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2.3 Ethernet Connections

2.3.1 Software Requirements
The Prismaflex Ethernet network interface is bound to a TCP/IP
software stack, run by the Prismallex control unit operating system.
The Prismaflex control unit has to be connected to a Ethernet LAN
having an available IP protocols suite, so that a communication channel
can be opened.
The PC connected to the Prismaflex control unit has to be TCP/IP
enabled and it should be able to perform a connection to the TCP port
(listening port) on which the Prismaflex communication system is
listening for connection requests. So make sure that the correct route
is set, and that the firewall (if any) between the socket endpoints is
properly configured.
If the Ethernet port number is set to 3001, then Status-messages are
received (see 3-1 S-message Subtypes on page 3: 2).
If the Ethernet port number is set to 3002, then Service-messages are
received (see 3.1 S-message Subtypes on page 3: 2).
Note: the messages do not contain the number of the listening port.
However, when a communication is active, it's possible to verify which
listening port is used by checking the value of the field FLAG in the
message header (see 3.2.3 Message Flags on page 3: 6).

2.3.2 Network Settings
The IP address bound to the Prismaflex Ethernet network interface and
the other relevant IP settings can be found in the Prismallex Service
Mode section. Check that the chosen IP address is unique across your
IP network, or network software malfunction will arise.

2.3.3 Connecting the Prismaflex Ethernet Network Interface
The Ethernet network interface connector is located on the rear panel
of the Prismaflex control unit.
To connect the Prismaflex control unit to the LAN a twisted-pair Cat.5E
D+ class patch cable should be used: one plug has to be attached to the
Prismafilex Ethernet network interface connector, and the other can be
inserted in a free patch jack in your LAN hub/switch.
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2.4 RS232 Connections

2.4.1 Software Requirements
The Prismaflex RS232 port settings are given by the manufacturer and
they cannot be changed:

Table 2.2 RS232 port settings

Configuration Setting

Baud rate 9600

Data bits 8

Parity None

Stop bits I

Flow control None

Buffer max size
Out 1024
In 648

If the RS232 connection is used, then Service-messages are received.

2.4.2 Connecting the Prismaflex RS232 Interface

WARNING
A To connect the Prismaflex control unit to a PC, use only a RS232

Interface Cable that conforms to the requirements of IEC 60601-1
and IEC 61000-4 standards, and meets European Standard EN
55011, limit B.

WARNING

The RS232 communications port is exposed on a D139-type female
connector, located on the rear panel of the Prismaflex control unit.
To connect the interface cable to the Prismaflex control unit and PC,
proceed as follows:

1. Line up the pins on the cable's connector with the sockets on the
Prismaflex RS232 port. Press the pins into the sockets. Use the two
finger screws to tighten the connector to the Prismallex control unit.

2. Attach the other cable end to an unused COM port of the PC. Use
the two finger screws to tighten the connector to the PC.
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Accessing the Prismaflex Communication
Prismaflex control unit makes available a synchronous data flow
(containing both technical and dialysis-related information) via the
Communication Interfaces. Once the logical connection has been
established, the Prismaflex connection peer starts receiving the
information that Prismaflex control unit has been previously configured
for.
In the Ethernet connection scenario, after the TCP connection has
been opened, the Prismaflex control unit periodically writes a binary
formatted message (hereafter called S-message) on the newly created
socket. The result is a sequence of messages, characterized by a timing
set, which can be configured via the Prismaflex Service Mode, as
described in the 2.2.2 Port settings on page 2: 3 .
The RS232 connection has a similar behaviour: shortly after the serial
connection has been opened, the peer receives a byte stream, containing
a periodical S-message sequence. Make sure to start decoding only
after a whole message has been received.

3.1 S-message Subtypes
There are two types of S-messages. They are called S-message
subtypes and they are:

a. Status-message

b. Service-message

For the Ethernet connection the two S-message subtype are available,
see section 2.3 Ethernet Connections on page 2: 4 . For the RS232
connection only the Service message is available, see section 2.4
RS232 Connections on page 2: 5 section.
All S-message instances share the same structure definition: header
and body, see 3.2 S-message Structure Definition on page 3: 2 . Being
a Status-message or a Service-message determines the content of the
body, since some parameters can only be present in Service-message,
see 3.2.2 Message Body: S-record Structure Definition on page
3: 5 and 5.2 Parameters on page 5: 3 -

3.2 S-message Structure Definition
The S-message is composed of two main sections:

a. header

b. body

The header is always present. It has a fixed and predetermined size (in
bytes), and contains a fixed number of fields. See Table 3.1 S-message
structure definition on page 3: 3 .
The body is not always present and it does not have a fixed size. When
it exists, it contains a sequence of one or more S-records, see 3.2.2
Message Body: S-record Structure Definition on page 3: 5 . 776
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The precise S-message structure definition is given in the following
table.

Table 3.1 S-message structure definition

Section Field name Type Description Allowed values

Header STX Unsigned short Start of text marker Ox0002

(16 bit)

CRC Unsigned short Cyclic redundancy check, any
(16 bit) computed applying the

standard CRC16 algorithm to
the message portion that starts
from the subsequent field and
that extends to the end of
the message. See 3.2.1 CRC
Calculation on page 3: 4 .

Mach[D Unsigned short Prismaflex control unit any
(16 bit) identifier. It can be set via the

Prismaflex user interface. in
the Service Mode section.

ClinicalSWID Unsigned short Clinical software identifier. Ox0064
(16 bit) Currently not used.

MsgCounter Integer (32 bit) Message counter. Currently Ox00000000
not used.

CmdCode Integer (32 bit) Command code. Currently Ox00000000
not used.

Msginfo Integer (32 bit) Message information. It [Ox0000000,
tells the number of S-records OxOOOOO1ff]
(see 3.2.2 Message Body:
S-record Structure Definition
on page 3: 5 ).

Flags Integer (32 bit) Message flags See 3.2.3
Message Flags
on page 3: 6

PatlD Unicode chars Patient identifier See 3.2.4 Patient
(20 x 32 bit) Identifier on page

3: 6
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Table 3.1 S-message structure definition

Section Field name Type Description Allowed values

Header SWRevision Integer (32 bit) Software revision. Represents See 3.2.5
the Prismaflex software Software
revision code. Revision

Encoding
Convention on
page 3: 6

TherapyType Integer (32 bit) Therapy type. Represents See 5.1.1 Therapy
the therapy selected for the Type on page 5: 2
currently delivered treatment.

TherapyStatus Integer (32 bit) Therapy status. Contains See 5.1.2 Therapy
information about the status Status on page
of the treatment. 5: 2

Time Integer (32 bit) Contains the timestamp [0; Ox7fffffff]
associated to the message,
expressed in seconds elapsed
from the Jan, 01 1970
midnight.

MBL Unsigned integer Message body length [0; OxOO0017f4]
(32 bit)

Body Sequence of 0 or
S-records moreSRecords.

3.2.1 CRC Calculation

Here is an extract of the source code used to calculate the CRC.
#define STXCRCLENGTH 4 //length of STX + CRC
#define POLY Ox8408 /used by CRCcalculation alg

Function for calculating the CRC of the message

void Prismaflex::crcCompute(umsg * data)

unsigned short int i;
unsigned short int crc = 0;

for I i - STX CRCLENGTH; i < (sizeof(MESSAGE HEADER) +
data->i_message.header.messagelength); i++

this->bytecrc(&data->c message[i, &crc);

data->i message.header.crc - crc;
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Function used to add one byte to the CRC result

short int Prismaflex::bytecrc (unsigned char *bufptr, unsigned short int
*crcres)

unsigned short int j,ch,Q;

ch=(unsigned short int) *bufptr;
for (j=1;j<=8;j++)
1

Q=(*crcres & Ox001) A (ch & Ox0001);
if (Q = = Ox0001)

*crcres - *crcres>>l;
*crcres = *crcres ' POLY;

else

*crcres = *crcres>>1;

ch = ch>>1;

return (*crcres);

3.2.2 Message Body: S-record Structure Definition

The message body contains zero or more S-records. No separator or
terminator is used in the S-records sequence.
Each S-record represents a measure (Measure value) relative to a
Prismaflex control unit parameter (Paramicode), performed at a given
time (Time).
More formally, a S-record is the binary serialization of a C-language
variable of a type defined as follows:

typedef struct

unsigned intParam code;

unsigned intTime;

intMeasurevalue;

I SRecord

built under the rules. described in 3.3 Endianness on page 3: 7 .

Param code is the code for the parameter. There are Numerical
parameters, Enumerative parameters and Alarm (Warning,
Malfunction, Caution) parameters. They are listed in the section 5.2
Parameters on page 5: 3 .
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Note:
* For Numerical and Enumerative Parameters (ActualValue), the

Paramcode corresponds to the ID in the Parameters section

* For Numerical and Enumerative Parameters (SetValue), the
Paramcode corresponds to Ox40000000 + the ID in the Parameters
section

* For Alarm Parameters, the Param_code corresponds to 0x80000000
+ the ID in the Parameters section

Time is the time when the sampling measure has been performed It's
expressed in seconds, elapsed from the Jan, 01 1970 midnight.
Measurevalue represents the value of the parameter, expressed in
exponential notation (base-10). Only the mantissa is included in the
Srecord: the exponent to be used is fully determined given a particular
parameter code, and it can be found in Parameters section.

3.2.3 Message Flags
Some useful information can be found in the Flags field. This value
should be interpreted as a result of multiple bitwise-OR operations
across every single atomic data that applies, and that can be one or
more of the following (in C language #defne-type representation):
#define STATUS MESSAGE FROM PRISMAFLEXOx00000001
#define SERVICE MESSAGE FROM PRISMAFLEXOxOO000002
#define PWRFAIL MESSAGE FROMPRIS-
MAFLEXOx10000000

WARNING
A In case of power failure event detected via the appropriate message

flag (PWRFAILMESSAGE FROMPRISMAFLEX), all the
remaining message information - including the entire message body
- must be ignored, since the data correctness is not guaranteed.

WARNING

3.2.4 Patient Identifier
Patient Identifier represents the patient ID. Its value
can be set via the Prismafiex User Interface, in the
"Enter Patient Information" screen. It can
contain a maximum of 20 characters.

3.2.5 Software Revision Encoding Convention
The SWRevision field of every S-message contains the
Prismafiex software version. Despite the software version of the
Prismafilex Control System includes build information, it is not visible
in every place of the application. Therefore the SWRevision field has
the following structure:
ab.cd
where a, b, c, d are numbers. 780
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Here are the steps to get the Prismaflex software version from the
SWRevision field:

* Apply the little-endian convention to the SWRevision field.

* Convert the hexadecimal value to the decimal value (e.g. 00 00
ab cd).

* Extract the four less-significant digits and group them according to
the above Prismaflex software version structure.

See chapter Example of a Received Data Stream on page 4: 1 .

3.3 Endianness
Endianness refers to sequencing methods used in one-dimensional
systems. The convention "little-endian" (little-units-first, i.e. Intel
x86-type representation) applies to all binary streams, when talking or
listening to the Prismaflex System.
Let suppose that the value of the field "Flags" of a certain message is
"02 00 00 00". According to the little-endian convention, that value
must be read as "00 00 00 02". That tells us that we are analyzing
a Service-message.

3.4 Alarm
Information about alarms (both active and overridden) are given at the
end of a S-message (both Status-message and Service-message), after
the Numerical and Enumerative parameters list.
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Chapter 4

Example of a Received Data
Stream
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Example of a Received Data Stream
The following table shows an example of a portion of received data
stream, containing a S-message-
Output is the received data.
Value is the output according to the little-endian convention.
Field Name is the naming convention for that portion of output.
Description is its explanation.

Table 4.1 Example of a received data stream

Output Value Field name Description

0200 02000000 STX (Header) Start of text marker.

7A 01 01 7A CRC (Header) Cyclic redundancy check.

OA 00 00 OA MachID (Header) Machine identifier.

64 00 00 64 ClinicalSWtD (Header) Clinical software identifier. Currently not
used.

00 00 00 00 00 000000 MsgCounter (Header) Message counter. Currently not used.

00 00 00 00 00 000000 CmdCode (Header) Command code. Currently not used-

65 00 00 00 00 000065 Msglnfo (Header) Message information. There are 00 00 00
65 S-records in the message body.

02 00 00 00 00 000002 Flags (Header) This is a
Service-message.

70 00 00 00 00 00 0070 PatlD (Header) The Patient identifier is "Pippo".
69000000 00000069
70000000 00000070
70000000 00000070
6F 00 00 00 00 00 00 6F
00000000 00000000
00000000 00000000
00000000 00000000
00000000 00000000
00000000 00000000
00000000 00000000
00000000 00000000
00000000 00000000
00000000 00000000
00000000 00000000
000000 00 00000000
00000000 00000000
00000000 00000000
00000000 00000000
00000000 00000000

F4 01 00 00 00 00 01 F4 SWRevision (Header) The Prismaflex software version is 5.00

06 00 00 00 00 000006 TherapyType (Header) The therapy selected for the currently
delivered treatment is NOT-CHOSE.

00 00 00 00 00 000000 TherapyStatus (Header) The status of the treatment is IDLE.
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Table 4.1 Example of a received data stream

Output Value Field name Description

50 52 80 44 44 80 52 50 Time (Header) The message timestamp, expressed in
seconds elapsed from the Jan, 01 1970
midnight, is "44 80 52 50".

BC 04 00 00 00 00 04 BC MBL (Header) The length of the message's body is 04 BC.

01 000000 00000001 1st S-record (Body) Param code 1: ACCESS-PRESSURE
50528044 44805250 Time
00000000 00000000 MeasureValue

02 00 00 00 00000 02 2nd S-record (Body) Paramcode 2: FILTER_PRESSURE
5052 8044 448052 50 Time
00000000 00000000 MeasureValue

03 00 00 00 00 000003 3rd S-record (Body) Paramcode 3: EFFLUENT-PRESSURE
5052 8044 44 8052 50 Time
00000000 00000000 MeasureValue

04 00 00 00 00 000004 4th S-record (Body) Paramcode 4: RETURNPRESSURE
5052 8044 44 8052 50 , Time

00000000 00000000 MeasureValue

05 00 0000 00 00 00 05 5th S-record (Body) Paramcode 5: FIFTIPRESSURE
50 52 8044 44 80 52 50 Time
00000000 00000000 MeasureValue

06 00 00 00 00 000006 6th S-record (Body) Paramcode 6: TMP
5052 8044 44 80 52 50 Time
EE FF FF FF FF FF FF EE Measure Value

07 00 00 00 00 000007 7th S-record (Body) Paran-code 7: DP
5052 8044 4480 52 50 Time
E7 FF FF FF FF FFFFE7 MeasureValue

7C 00 0000 00 00 00 7C 8th S-record (Body) Paramcode 124: ADCACCESS POD
5052 8044 44 8052 50 Time
FF 01 00 00 000001 FF Measure Value

7D 00 00 00 00 00 00 7D 9th S-record (Body) Paramcode 125: ADCFILTER POD
5052 8044 448052 50 Time
FF 01 00 00 00 0001 FF MeasureValue

7E 00 00 00 00 00 00 7E 10th S-record (Body) Paramcode 126: ADCRETURNPOD
5052 80 44 44 80 52 50 Time
FE 01 00 00 00 00 01 FE MeasureValue

7F 00 0000 00 00 00 7F 11th S-record (Body) Param code 127: ADCEFFLUENT POD
5052 8044 448052 50 Time
FF 01 00 00 00 0001 FF Measure Value
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Chapter 5

General Coding Conventions
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5.1 S-message Header Informations

5.1.1 Therapy Type

Table 5.1 Therapy Type

Value Therapy type

0 SCUF

I CVV7H

2 CVVHD

3 CVVHDF

4 TPE

5 liP

6 NOT CHOOSE

5.1.2 Therapy Status

Table 5.2 Therapy Status

Value Therapy status

0 IDLE

I CUSTOM

2 PRIME

3 PRIMETEST

4 WAITINGSTART

5 RUN

6 CHANGE-BAGS

7 THERAPYSTOPPED

8 END

9 RETURN

10 RECIRCULATION

11 RECIRCPRIME

12 RECIRCPRIMETEST

13 RECIRC WAITINGSTART

14 CALIBRATION

15 SWLOAD
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5.2 Parameters

5.2.1 Numerical parameters

Table 5.3 Numerical parameters

ID Name and Description Accu- Unit MAX MIN Status Service Type Note
racy Value Value MSG MSG

I ACCESS PRESSURE: 0 mmHg 500 -500 X X ACT
actual value of the pressure at the access
pod

2 FILTER PRESSURE: 0 mmnlig 500 -500 X X ACT
actual value of the pressure at the filter pod

3 EFFLUENTPRESSURE: 0 mmHg 500 -500 X X ACT
actual pressure at the effluent pod

4 RETURNPRESSURE: 0 mmHg 500 -500 X X ACT
actual pressure at the return pod

5 FIFTH1_PRESSURE: 0 mmHg 500 -500 X X ACT
actual pressure at the 5th pod

6 TIP: 0 mmHg 500 -500 X X ACT
actual value of the transmembrane pressure

7 DP: 0 mmflg 500 -500 X X ACT
actual value of the pressure drop

8 PU1PI: 2 rpm 250 -250 X ACT
actual value of the rpm of the pre-blood

pump

9 PUMP2: 2 rpm 250 -250 X ACT
actual value of the rpm of the replacement
pump

10 PUMP3: 2 rpm 250 -250 X ACT
actual value of the rpm of the dialysate

pump

II PUMP4 2 rpm 250 -250 X ACT
actual value of the rpm of the effluent pump

12 BLOODRPM: 2 rpm 90 -90 X ACT
actual value of the rpm of the blood pump.

13 SCALE1: 0 g 1100 -50 X ACT
actual value of the weight on the pre-blood
scale

14 SCALE2: 0 g 1100 -50 X ACT
actual value of the weight on the
replacement scale

15 SCALE3: 0 g 1100 -50 X ACT
actual value of the weight on the dialysate
scale
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Table 5.3 Numerical parameters

ID Name and Description Accu- Unit MAX MIN Status Service Typ- Note
racy Value Value MSG MSG e

16 SCALE4: 0 g 1100 -50 ACT
actual value of the weight on the effluent
scale

17 BLOOD-FLOW: 0 ml/ (4) (*) X X SET
blood flow set by user min

I8 REPLACEMENTPREFLOW: 0 mlY () () X X SET
replacement pre flow set by user min

19 REPLACEMENT POST FLOW: 0 ml/ (4) (*) X X SET

replacement post flow set by user min

21 DIALYSATEFLOW: 0 ml/ (*) (*) X X SET

dialysate flow set by user min

22 PRE-BLOOD FLOW: 0 ml/ (4) (4) X X SET

pre-blood flow set by user tmin

23 EFFLUENT_FLOW: 0 ml/ () (4) X X SET

effluent flow set by the Prismallex control min
unit software on the base of the other flows
set

24 PTWEIGHTBALANCE 0 ml/hr (4) (*) X X SET

26 PTWEIGHT: 0 Kg 999 0 X X SET
patient weight selected by user

34 BLDNORM: 0 none (/) (/) X SET
normalization value of the BLD

35 BLDSIGNAL: 0 none (0 (/) X SET
value of the BLD signal

36 BOLUS-VOL: 1 ml 5 0 X X SET
anticoagulant bolus volume set by user

37 BOLUSINTERVAL: 0 hr 24 1 X X SET
anticoagulant bolus interval set by user

38 HEPARIN CONT RATE: 1 ml/hr 5 0 X X SET
anticoagulant continuous rate set by user

44 1UFR 0 % 5000 0 X X SET
ultrafiltration ratio.

59 RUNTIME: 0 s 10000 0 X X ACT
actual run time of the therapy 000

60 BLOODVOLPROCESSED: 0 1 780 0 X X ACT
actual blood volume processed

92 NEXTINTERVHOURS: 0 hr (/) (I) X X ACT
field about the hour ofthe next intervention
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Table 5.3 Numerical parameters

ID Name and Description Acen- Unit MAX MIN Status Service Type Note

racy Value Value MSG MSG

93 NEXTINTERVMINUTES: 0 min (I) (I) X X ACT
field about the minutes of the next
intervention

94 REPLACEMENTPRE CUMULAT ED: 0 ml () (I) X X ACT
actual cumulated volume for replacement
PRE

95 REPLACEMENTPOST CUMULATED: 0 ml (f) (1) X X ACT
actual cumulated volume for replacement

POST

97 DIALYSATECUMULATED: 0 ml () () X X ACT
actual cumulated volume for dialysate

98 PRE_BLOODCUMULATED: 0 ml (/) (1) X X ACT
actual cumulated volume for pre-blood

99 EFFLUENTCUMULATED: 0 ml (/ ) X X ACT
actual cumulated volume for effluent-

100 PTWEIGHTCUMULATED 0 ml (I) (0 X X ACT

120 ADC_PBPSCALE: 0 none 21474 -21474 X ACT (1)
actual ADC value of the weight on pre-blood 83647 83647
scale

121 ADC_REPLSCALE: 0 none 21474 -21474 X ACT (1)
actual ADC value of the weight on 83647 83617
replacement scale

122 ADCDIALSCALE: 0 none 21474 -21474 X ACT (1)
actual ADC value of the weight on dialysate 83647 83647
scale

123 ADCEFFL_SCALE: 0 none 21474 -21474 X ACT (1)
actual ADC value of the weight on effluent 83647 83647
scale

124 ADCACCESS POD: 0 none 21474 -21474 X ACT
actual ADC value of the access pressure 83647 83647

125 ADC FILTER POD: 0 none 21474 -21474 X ACT
actual ADC value of the filter pressure 83647 83647

126 ADCRETURN POD: 0 none 21474 -21474 X ACT
actual ADC value of the return pressure 83647 83647

127 ADCEFFLIJENTPOD: 0 none 21474 -21474 X ACT
actual ADC value of the effluent pressure 83647 83647

128 ADC_5TH_ POD: 0 none 21474 -21474 X ACT
actual ADC value of the 5th pod pressure 83647 83647

145 COUNTSBLOOD PUMP 0 none 21474 -21474 X ACT (2)
83647 83647

146 COUNTS_PBPPUMP 0 none 21474 -21474 X ACT (2)
83647 83647
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Table 5.3 Numerical parameters

lD Name and Description Accu- Unit MAX MIN Status Service Type Note
racy Value Value MSG MSG

147 COUNTSREPLACEPUMP 0 none 21474 -21474 X ACT (2)
83647 83647

148 COUNTSDIALPUMP 0 none 21474 -21474 X ACT (2)
83647 83647

149 COUNTS EFFLUENTPUMP 0 none 21474 -21474 X ACT (2)

1 _____ 1 183647 83647 1 1

151 BLDOFFSIGNAL: 0 none () X ACT
value of signal when the BLD is OFF

152 BLD_DIFFERENCE: 0 none (0 () X ACT
difference between the signal in ON and in
OFF condition

153 BLDAVERAGE: 0 none () () X ACT
average of Transmitter ON signal and
transmitter OFF signal

154 PWMNORM: I % (/) (W X ACT
PWM normalization value

155 PWM: I % 0 0 X ACT
PWM actual value

156 SYRINGECOUNT: 0 counts () () X ACT
meter value of the encoder pulses of the
syringe pump received during UP manual
operation

157 SYRINGERATE: 3 mm/s (1) (I) X ACT
speed of the syringe pump

168 ADCSYRINGE: 0 none 21474 -21474 X ACT
ADC value of the force applied to the 83647 83647
syringe pump.

170 SYRINGEFORCEAPPLIED: 0 g ( 0) (x) X ACT
value of the force applied to the syringe

pump

171 SYRINGEOVLTHRESHOLD: 0 N (/) () X ACT (3)
value of the overload threshold of the
syringe pump

176 ARPSREFERENCE_1: 0 none ( 0) (/) X ACT
AD value of the voltage

177 ARPSREFERENCE_2: 0 none (0 () X ACT
AD value of the voltage

178 ARPS_REFERENCE_3: 0 none (I) (I) X ACT
AD value of the voltage

792
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Table 5.3 Numerical parameters

ID Name and Description Accu- Unit MAX MIN Status Service Type Note
racy Value Value MSG MSG

179 PTSENSORADC_100: 0 none X( (I) X ACT
AD value of patient sensor with transmitter

100%

180 PTSENSORADC_69: 0 none (I) (/) X ACT
AD value of patient sensor with transmitter

69%

181 PT_SENSORADCTX_RX_ EXCLUDED: 0 none (0 (0 X ACT
AD value of patient sensor with
transmitter/receiver excluded

182 PTSENSORADCTXOFF: 0 none (09 (/) X ACT
AD value of patient sensor with transmitter
OFF

183 ADC_24 VOu: 0 none () () X ACT
AD value of the voltage +24V

184 ADC_5_VOLIVP: 0 none (/) (0 X ACT
AD value of the voltage +5Vp

185 ADC_5_VOLTVD: 0 none (0 (/) X ACT
AD value of the voltage +5Vd

186 ADC 12 VOLT: 0 none (1) (/)X ACT
AD value of the voltage +12V

187 ADC_5NEGVOLT: 0 none X() (I) ACT
AD value of the voltage -5V

188 SLOPEOVL: 0 none (I) (I) X ACT
slope value of the syringe pump

189 LOAD_TIIRESIOLD: 0 N (X) (/) X ACT
load threshold of the syringe pump

192 MAXGAIN: 0 ml 2000 0 X X SET
max value of volume gain set by user

196 EXCESSPATIENTFLUIDLIMIT: 0 ml 400 100 X X SET
limit value for excess patient fluid loss or
gain, in CRRT, set by user

198 EXCESSPATIENTFLUIDSIGN: signed 0 ml () (f) X X ACT
actual value for patient excess fluid loss or
gain, in CRRT.
Positive value = GAIN

Negative value = LOSS
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Table 5.3 Numerical parameters

ID Name and Description Accu- Unit MAX MIN Status Service Type Note
racy Value Value MSG MSG

400 CITRATEDOSE: citrate dose set by user 1 mmol/ 6 0 X X SET
1

401 CITRATECONCENTRATION: 0 mmoll 600 10 X X SET
citrate concentration (excl. Citric Acid) of I
the used citrate solution

402 CITRATESOL CITRACID CONC: 0 mmol/ 100 0 X X SET
citric Acid concentration of the used citrate I
solution

403 CITRATELOAD citrate load 0 mmoll (0) () X X SET
h

404 CALCIUM SYRINGERATE: I ml/hr 100 2 X X SET
calcium syringe flow rate

405 CALCIUMCONCENTRATION: 0 mmoll 1000 80 X X SET
calcium concentration of the calcium I
solution in the syringe

406 CALCIUM COMPENSATION: 0 % 200 5 X X SET
calcium compensation set by user

407 SYRINGE CUMULATED: 0 ml 21474 -21474 X X ACT
actual cumulated volume for infused 83647 83647
syringe solution

Legend and Notes

(*) Filter dependent value (see Prismaflex Operator Manual)

(1) For this field two records are sent with the same ID number:
- the first is the Protective channel AD value
- the second is the Control channel AD value

(2) For this field four records are sent with the same ID number:
- the 1st is the duration of the phase from sensor A to sensor B (unit ins)
- the 2nd is the duration of the phase from sensor B to sensor A (unit ins).
- the 3rd is the number of pulses accumulated for the sensor A
- the 4th is the number of pulses accumulated for the sensor B

(3) Syringe dependent value (see Prismallex Operator Manual)

() Value not useful

794
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5.2.2 Enumerative Parameters

Table 5.4 Enumerative parameters

fi) Name Value MA X MIN Status Service Type Note
Allowed Value Value MSG MSG

296 NEXTINTERVENUM: 0 = effluent bag fill 8 0 X X ACT
type of next intervention I = replacement bag

empty
2 = dialysate bag empty

3= replacement 2 empty
4 = pre-blood bag empty

5 = suggestion to

normalize BLD
6 = time to change set

cause of blood volume
processed
7 = time to change set

cause of usage time
8 = prescription

delivered

334 PBPMETIOD: 0 = infusion 1 0 X X SET
PBP method selected by user 1= anticoagulant

350 SYRINGEOVERLOAD: 0 = normal 1 0 X ACT
syringe pump overload type 1= absolute overload

795
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5-2.3 Alarms
Each alarm parameter can assume one of the following values:

Table 5.5 Alarms

Alarm value Description

I alarm present

2 alarm overridden

Warning

Table 5.6 Warning

ID Name Title

1 ALMWBUBBLE DETECTED Air in Blood

2 ALMWZRETPRESSURE Return Disconnection

3 ALMW_RET_PRESSUNDEROP Return Pressure Dropping

4 ALMW FILTER ZERO Set Disconnection

5 ALMW Z ACC PRESSURE Access Disconnection

6 ALMWCLOTTEDFILTER Filter Clotted

7 ALMWCLOTTED PLASMAFILTER Plasmafilter Clotted

8 ALMW_HPCLOTTEDFILTER HP Cartridge Clotted

9 ALMWBLOODLEAK Blood Leak Detected

10 ALMWHRETPRESSURE / Return Extremely Positive
ALMW H RET PRESSURE RECOVERY

11 ALMW HIRETPRESSURENORECOVERY Return Extremely Positive

12 ALMW_L_ACCPRESSURE / Access Extremely Negative
ALMWLACCPRESSURE RECOVERY

13 ALMW_L_ACCPRESSURE NORECOVERY Access Extremely Negative

14 ALMWHACC_PRESSURE Access Extremely Positive

15 ALMW_H_FILPRESSURE Filter Extremely Positive

16 ALIMV RUNPOWERFAIL Power Failure

18 ALMW_W_BAGFULLPRIME Bag Full - Effluent (Prime)

19 ALMW_D_BAGEMPTYPRIME Bag/Container Empty - Dialysate (Prime)
Bag/Container Empty - Replacement 2 (Prime)

20 ALNV_RBAG_EMPTYPRIME Bag/Container Empty - Replacement (Prime)

21 ALMWP BAG_EMPTYPRIME Bag/Container Empty - PBP (Prime)

22 ALMWRINCORRECTPRIMEBAGVOLUME Bag Volume Incorrect - Replacement (Prime)

23 ALMW_DINCORRECT _PRIMEBAGVOLUME Bag Volume Incorrect - Dialysate (Prime)

Bag Volume Incorrect - Replacement 2 (Prime)

24 ALMWW INCORRECTPRIMEBAGVOLUME Bag Volume Incorrect - Effluent (Prime)
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Table 5.6 Warning

D Name Title

25 ALMW_P_INCORRECTPRIMEBAGVOLUME Bag Volume Incorrect - PBP (Prime)

26 ALMW_R_PRIME_SCALE OPEN Scale Open - Replacement (Prime)

27 ALMW_0_PRIMESCALEOPEN Scale Open - Dialysate (Prime)
Scale Open - Replacement 2 (Prime)

28 ALMWW PRIME SCALE OPEN Scale Open - Effluet (Prime)

29 ALMW_P_PRIMESCALEOPEN Scale Open - PBP (Prime)

30 ALMNV_PRIME_LINEPPICLAMPED Clamped Lines - PBP

31 ALMWPRIME_LINE_D_CLAMPED Clamped Lines - Dialysaie
Clamped Lines - Replacement 2

32 ALM'W_PRIMELINEREPCLAMPED Clamped Lines - Replacement

33 ALM'W_PRIMELINERETURN CLAMPED Clamped Lines - Return

34 ALMWPRIME LINE EFFLRET CLAMPED Access Line is Obstructed

35 ALMW PRIME SYRINGE LINE CLAMPED Syringe Clamped

36 ALMWBLOOD IN PATSENS Blood Detected in Set

38 ALMWPRIMESYRINGE_EMPTY Syringe Empty

39 ALMWRICTIMEELAPSED Recirculation Time Exceeded

40 ALMW'100_WEIGHTPUMPALM Weight Alarm Not Cleared

63 ALMW_EFFLUENTPRIMEBAG_VOLUME Effluent Bag Incorrect

262 ALMWSETUPERROR Set-up error

263 ALMWLINECROSSED PBP DIALPRIME Crossed Lines Dialysate and PBP

264 ALMWLINE_CROSSEDPBPREPPRIME Crossed Lines PBP and Replacement

265 ALMW_LINECROSSEDDIAL_REPPRIME Crossed Lines Dialysate and Replacement

266 ALMW_LINECROSSEDPBPDIAL_REPPRIME Crossed Lines PBP, Dialysate and Replacement

267 ALMW LINE CROSSED PBP REP2 PRIME Crossed Lines RepI. 2 and PBP

268 ALMW_LINECROSSEDREPREP2_PRIME Crossed Lines RepI. 2 and Replacement

269 ALMW_LINECROSSEDPBPREPREP2_PRIME Crossed Lines PBP. Repl. 2 and Replacement

270 ALMW BPSEG SIZE LFDETECTEDPRIME Wrong Set Selected

271 ALMWBPSEGSIZEHFDETECTEDPRIME Wrong Set Selected

281 ALNV INCORRECTDISPOSABLE_BARCODE Wrong Set Loaded - Wrong Bar Code

282 ALMWINCORRECTDISPOSABLE RECOGNITION Wrong Set Loaded - No recognition

292 ALMWPRIMECALCIUMSYRINGE EMPTY Calcium Syringe Empty

293 ALMWPRIMECALCIUMLINE_CLAMPED Calcium Line Clamped

294 ALMWPRIMECALCIUMLINENOTCONNECTED Calcium Line Not Connected

307 ALMW_PINCHVALVESPOSINCORRECTLOAD Loading Error - Pinch valves position

308 ALMW_PINCII VALVESPOS INCORRECT UNLOAD Unloading Error - Pinch valves position

316 ALMWBATTERYLOW Battery Low

317 ALMWlUNSUIT_CA_ SOL Unsuitable Ca Solution
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Malfunction

Table 5.7 Malfunction

ID Name Title

65 ALMIMGENERALSAFESTATEUNDEFINED General System Failure (0)

67 ALMiM_WArCHDOGFAILON TASK Communication Error (2)

68 ALMIPROTCOMMUNICATIONLINK_ERROR Communication Error (3)

69 ALMM_CONCONMUNICATIONLINK_ERROR Communication Error (4)

70 ALMMSTATUSCOMMMISSING Communication Error (5)

71 ALMM ALARM COMMMISSING Communication Error (6)

72 ALMI SENDTOPSLAVEERROR Communication Error (7)

74 ALMIMSETVALINCONGRUENCE Memory Error (4)

75 ALMMIPRESSURE HWTEST FAIL Pressures Circuit Board

76 ALMMhVOLTAGEOUTRANGE Voltage Out of Range

77 ALMvI SETVAL INCONGRUENCECTRLPROT Memory Error (6)

81 ALMMBUBBLETESTFAIL Air Detector

82 ALMIM_CLOSED CLAMP Clamp Stuck Closed

83 ALMIMBRATEWRONG Blood Pump

84 ALMMW_RATEWRONG Effluent Pump

85 ALMMRRATEWRONG Replacement Pump

86 ALMIMDRATEWRONG Dialysate Pump

87 ALMIM_PRATE WRONG PBP Pump

88 ALMIM BLD NORMFAIL Nomalization Failed

89 ALIMBLOOD TEST FAIL Blood Leak Detector

98 ALMIMSTST ACC EFFL FAIL Self-Test Failure (5)

99 ALMM STSTFILEFFL_ FAIL Self-Tes Failure (6)

100 ALMMSTSTEFFLFILACCFAIL Self-Test Failure (7)

109 ALMM_STSTRETFAIL Self-Test Failure (16)

110 ALMM_PRTSTBLDNORMFAIL Prime Self-Test (17)

111 ALMM_PRTSTBLD_FAIL Prime Self-Test (18)

112 ALMM_PRTSTSTOPPUMP_FAIL Prime Self-Test (19)

113 ALMMPRTSTPUMPOCCLFAIL Prime Self-Test (20)

114 ALMIMPRTST DIALPINCHFAIL Prime Self-Test (21)

115 ALMM_PRTSTREP PINCHFAIL Prime Self-Test (22)

116 ALMM_PRTSTDIALREPPINCHFAIL Prime Self-Test (23)

117 ALMM_PIRST 24VFAIL Prime Self-Test (24)

118 ALMM PRTST CLAMPFAIL Prime Self-Test (25)

119 ALMIMPRTST_24VCLAMPFAIL Prime Self-Test (26)

120 ALMMPRTST_TMPACALFAIL Prime Self-Test (27)

121 ALMMPRTSTACC FAIL Prime Self-Test (1)

122 ALMM PRTSTFILFAIL Prime Self-Test (2)
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Table 5.7 Malfunction

mD Name - Title

123 ALMMPRTST ACC FILFAIL Prime Self-Test (3)

124 ALMM PRTSTEFFLFAIL Prime Self-Test (4)

125 ALMIPRTSTACCEFFL_FAIL Prime Self-Test (5)

126 ALMM PRTST FIL EFFL FAIL Prime Self-Test (6)

127 ALMMPRTST EFFL FIL_ ACCFAIL Prime Self-Test (7)

136 ALMM_PRTSTRETFAIL Prime Self-Test (16)

137 ALMM_SYRINGE_PUMPCONTROL Syringe Pump (1)

138 ALMMDIFFERINGWEIGHTSREPLACE Scales - Replacement

139 ALMIM_DIFFERINGWEIGHTSDIALYSATE Scales - Dialysate
Scales - Replacement 2

140 ALMMDIFFERINGWEIGHTS PPI Scales - PBP

141 ALMM DIFFERING WEIGHTS EFFLUENT Scales - Effluent

142 ALMIMPRESS ZEROTEST FAIL Pressure Zero Test

143 ALMIMSCALE ZEROTESTFAIL Scale Zero Test

144 ALNMDATA_PROBLEM Checksum Interrupted

146 ALMMERROR DATA SAVED INCUSTOM Cannot Save Custom Data

147 ALMlvINOALIGNONLIBRARYDATA Library Data

148 ALMM NOALIGNONCUSTOM DATA Custom Data

149 ALMIMDATAERROR Memory Error (1)

151 ALMM_SETVAL BADCRC Memory Error (3)

152 ALMIM CO INCONGRUENTINFO Memory Error (5)

153 ALMM_LINE INCLAMP Line in Clamp

154 ALMMNOLINEINABD No Line In Air Detector

155 ALMM_LINEINABD Line In Air Detector

156 ALMIDIAL PINCHWRONG Upper Pinch Valve

157 ALMIREPPINCHWRONG Lower Pinch Value

158 ALvMlv SCALE -HWTESTFAIL Scales Circuit Board

159 ALMM_SYRINGEHWTESTFAIL Syringe Circuit Board

160 ALMM_ SCALE EFFLSENS FAIL Effluent Scale Sensor

161 ALMM_SCALEREPLSENSFAIL Replacement Scale Sensor

162 ALlvv1_SCALEDIALSENSFAIL Dialysate Scale Sensor
Replacement 2 Scale Sensor

163 ALMMSCALE PBPSENSFAIL PBP Scale Sensor

165 ALMIMNOLINEINCLAMP No Line in Clamp

166 ALMMSYRINGENOTLOADED Syringe Not Loaded

272 ALMM R2_RATEWRONG Replacement Pump 2

G5O150M4 RevIsion 022010
Pmgram version . 799 5:13

MDREC-121175 Versin:1 10 Efective dae: 2010-07-16

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Attachment 3, Page 40 of 52

Table 5.7 Malfunction

ED Name Title

283 ALMMSYRINGE PUMPRATE Syringe Pump (2)

284 ALMM SYRINGE PUMP DIRECTION Syringe Pump (3)

285 ALMM_SYRINGEPUMvCONFIG Syringe Pump (4)

286 ALMM_SYRINGE_PUMP_SENSOR Swinge Pump (5)

287 ALMMSYRINGEPUMPFORCEHIGH Syringe Pump (6)

288 ALMM SYRINGEPUMPFORCELOW Syringe Pump (7)

289 ALMM_SYRINGEPUMP_MOVING Syringe Pump (8)

290 ALMM SYRINGEPUMP_NOTMOVING Syringe Pump (9)

291 ALMM_BACKUP_MEMORYPTASKAC Memory Error (7)

309 ALMMGENERALSAFESTATE ALL_PUMPS General System Failure (1)

310 ALMMGENERAL SAFESTATE FLUIDPUMPS General System Failure (2)

311 ALMMGENERALSAFESTATECLOSECLAMP General System Failure (3)

312 ALMMGENERALSAFESTATEPSCRITCNT General System Failure (4)

313 ALMIM_GENERALSAFESTArE_12CREFRYCNT General System Failure (5)

800
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Caution

Table 5.8 Caution

[) Name Title

193 ALMCTOOWEIGHT_PUMPALM Weight Alarm Not Cleared

194 ALMCW_INCORRECT_CHANGE Effluent Weight

195 ALMCRINCORRECTCHANGE Replacement Weight

196 ALMCPPIINCORRECTCHANGE PBP Weight

197 ALMC_D_INCORRECT_CHANGE Dialysate Weight

198 ALMCTPEPRESCRIPTION TPE Prescription Delivered

199 ALMCWBAGFULL Effluent Bag Full

200 ALMC_D_BAGEMPTY Dialysate Bag Empty
Replacement Bag 2 Empty (Variable tare)

201 ALMC_R_BAGEMPTY Replacement Bag Empty (Variable tare)

202 ALMCRTPEBAGEMPTY Replacement Container Empty

203 ALMC_P_BAGEMPTY PBP Bag Empty (Variable tare)

204 ALMCMAXUFR TMP Excessive

205 ALMCTPEMAXtUFR TMPa Excessive

207 ALMCRINCORRECTBAGVOLUME Bag Volume Incorrect - Replacement

208 ALMC_D_INCORRECTBAGVOLUME Bag Volume Incorrect - Dialysate
Bag Volume Incorrect - Replacement 2

209 ALMC W INCORRECTBAGVOLUME Bag Volume Incorrect - Effluent

210 ALMC_P_INCORRECTBAGVOLUME Bag Volume Incorrect - PBP

211 ALMC_R_SCALEOPEN Scale Open - Replacement

212 ALMCDSCALEOPEN Scale Open - Dialysate
Scale Open - Replacement 2

213 ALMCWSCALEOPEN Scale Open - Effluent

214 ALMC_P_SCALEOPEN Scale Open - PBP

215 ALMCNOBLOODCIRCULATION No Flow in Blood Path

217 ALMCEFFLUENTBAGVOLUME Effluent Bag Incorrect

218 ALMCMAXPTGAIN Patient Fluid Gain Excessive

219 ALMCD_FIXBAGEMPTY Dialysate Bag Empty
Replacement Bag 2 Empty (Fixed tare)

220 ALMC_R_FIXBAG EMPTY Replacement Bag Empty (Fixed tare)

221 ALMC_P_FIXBAGEMPTY PBP Bag Empty (Fixed tare)

222 ALMCEXCESSPATIENTFLUID Loss/Gain Limit Reached

273 ALMCR2_INCORRECTCHANGE Replacement 2 Weight

295 ALMCCALCIUM_INFUSIONSTOPPED Calcium Infusion Stopped

296 ALMCEFF ON CLIPPING Incorrect Effluent Flow
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Table 5.8 Caution

ID Name Title

297 ALMCREPONCLIPPING Incorrect Replacement Flow

298 ALMCPBPONCLIPPING Incorrect PBP Flow

299 ALMCDIAONCLIPPING Incorrect Dialysate Flow

300 ALMCREP2_ONCLIPPING Incorect Replacement 2 Flow
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Advisory

Table 5.9 Advisory

ED Name Title

225 ALMASELFTEST Self-Test in Progress

226 ALMA ACC PRESSOVEROP Access Pressure Rising

227 ALMAACCPRESSUNDEROP Access Too Negative

228 ALMARETPRESSOVEROP Return Too Positive

229 ALMAPAUSETIMEEXPIRED Blood Flow Stopped

230 ALMASYRINGEEMPTY Syringe Empty

231 ALMASYRINGELINECLAMPED Syringe Line Clamped

232 ALMA CLOTTINGFILTER Filter is Clotting

233 ALMATPECLOTTINGFILTER Plasmafilter is Clotting

234 ALMAHPCLOTTINGFILTER HP Cartridge is Clotting

235 ALMAMAXUFR TMP Too High

236 ALMA_TPE_MAXTFR TMPa Too High

237 ALMA REPLACE BLOOD CIRCUIT Time to Change Set (72 hours)

238 ALMA TOOBLOODTREATED Time to Change Set (780 liters)

239 ALMAPM TIME Preventive Maintenance Due

240 ALMA RET PRESS CANNOT MON Cannot Detect Return

242 ALMAACCPRESSNEGCANNOTMON Cannot Detect Access EIhG)

243 ALMAACCPRESSPOS CANNOT MON Cannot Detect Access (POS)

244 ALMACONFIRM_POSITIVERANGE Confirm Access Range (POS)

245 ALMACONFIRM_NEGATIVERANGE Confirm Access Range (NEG)

249 ALMAPCMCIANOTREADY Download Interrupted (PCMCIA not ready)

254 ALMA NOHOOKONDIALSCALE Scale Component Missing - Dialysate
Scale Component Missing - Replacement 2

255 ALMA_ NO1OOKONREPSCALE Scale Component Missing - Replacement

256 ALMA NOHOOKONPPISCALE Scale Component Missing - PBP

257 ALMANOHOOKONEFFLSCALE Scale Component Missing - Effluent

258 ALMACONFIRMCONFIRMPOSITIVERANGE Confirm Positive Access Pressure

259 ALMASYRINGELINECLAMPEDTEST Check Syringe Line

261 ALMASYRINGENOTLOADED Syringe Not Loaded

274 ALMARLINECLAMPED Clamped Bag - Replacement

275 ALMAR2_LINECLAMPED Clamped Bag - Replacement 2

276 ALMA_P_LINECLAMPED Clamped Bag - PBP

277 ALMA_W_LINECLAMPED Clamped Bag - Effluent

278 ALMADLINECLAMPED Clamped Bag - Dialysate

279 ALMAFLUIDPUMPS STOPPED Fluid Pumps Stopped
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Table 5.9 Advisory

ID Name Title

280 ALMACITRATECHECK POINT Anticoagulation Checkpoints

301 ALMASYRINGEALMOSTEMPTY Syringe Almost Empty

302 ALMACALCIUMSYRINGEEMPTY Calcium Syringe Empty

303 ALMACALCIUMLINECLAMPED Calcium Line Clamped

304 ALMACALCIUM LINENOTCONNECTED Calcium Line Not Connected

305 ALMAMEMORYBACKUP Memory Backup

306 ALMASTARTMARSTREATMENT MARS TREATMENT

314 ALMABATTERYEXHAUSTED Battery Exhausted

315 ALMA MAINPOWERLOST Main Power Lost
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Chapter 6

Technical Data Card
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6.1 Use of Technical Data Cards
The Prismaflex control unit is able to transfer the content of the History
data to a Technical Data Card.
Transfer data to a Technical Data Card at least every 90 hours of
treatment, to avoid data loss. Data cannot be transfered during a
treatment.
Switch off the Prismallex control unit before removing or inserting
the Technical Data Card.
Each download creates 3 files:

* XXYYZZZE.TXT

* XXYYZZZS.TXT

* XXYYZZZP.TXT

where:
XX: day
YY: month
ZZZ: hour-min
E - S - P : Event, Scale, Pressure

6.1.1 Automatic Downloading of the data
The History data is normally downloaded automatically every time a
set is unloaded, to prevent data loss. The data is also downloaded, if
possible, at the alarms General System Failure, Memory Error and
Communication Error. If the data can not be downloaded the alarm
Advisory: Download Interrupted occurs.

6.1.2 Manual Downloading the data
(see Figure 6:1 on page 6: 3)

* In the History screen of the Prismaflex control unit, press the
DOWNLD DATA softkey to save data to the card.

* Wait for the End of Download message (from 2 to 20 seconds).
Each time the DOPWNLD DATA softkey is pressed, all information
in all History screens are copied.
In End mode (at the end of a treatment), the History data for the
current treatment is downloaded.
In Setup mode (while the Choose Patient screen is displayed), the
Ilistory data for the last treatment is downloaded.
Note:

* The History data for the last treatment must be downloaded
before choosing the patient. This is done by pressing
LAST HISTORY, then pressing DOWNLD DATA when the
History screen appears.

* The content of History data is reset, when choosing
NEW PATIENT 806
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6.1.2 Changing a Technical Data Card
* Switch off the Prismaflex control unit.

* Remove the Technical Data Card from its slot on the rear of the
Prismaflex control unit.

* Insert a new card before switching on the Prismallex control unit.

* Transfer the data to a computer.

6.1.3 Transfer of Technical Data Card Content to a Computer
The computer should have a proper slot to connect the Technical Data
Card and a software to import the downloaded .txt files (e.g.: Excel...).
Transfer of data / card cleaning:

* Insert the 'Technical Data Card into the PC slot. The card is
identified by Windows as a removable disk.

* Copy the series of XXYYZZZE.TXT, XXYYZZZS.TXT and
XXYYZZZP.TXT files to the PC hard disk.

* Erase files from the Technical Data Card, after having checked that
the files have been copied correctly.

* Use the proper command to eject the Technical Data Card from
the computer.

* Using your preferable tool open the files saved on your PC. Be
aware that the content present on each file is divided by a
(semicolon) prefix.

Example of files opened with Excel
The 3 downloaded files are:

* 1802142E.TXT

* 1802142S.TXT

* 1802142P.TXT

Start Microsoft Excel. From the file menu select "Open" and then
one of the downloaded .txt files. Follow the "Text Import Wizard"
steps. Note that the data is "Delimited" and the delimiters are "Tab"
and "Semicolon".
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A I B C l D E F I G H I I
I MoedoriD: a024-75/d 5I I _ I 
2 SWVERSION:5.010

-4 Calibration data: 1
5 EP er: Neg Zero N __aPoZr Span: ddlAd: . Pr

6 Acces 515 101 16 011 5161

7 Return I 519 1l59 151 5191
8 Filter j 519 1015 519, 10151 5191 1
9 Eintert 1 515. 1004 615 104 5151 1
10 Fith 1 5171 10e 517 1CE 517 |
11 I IPS 5151 I1B 516 10B| 5151 . |

.12 P atm e 1: 4: cal0 al: : | I
13 9217! 14 84 141 1 1 J
I4 Scale: JProl Zero Prod S roan nt Span I
15 PEP 1 A741 233 = 24 4168. _ I

6 Reptacoment 1 168591 .4259 246B 4161 i |
7 Dialysate j 169751 -230 _ 274 41741. I

Eloet 1 222 42211 
19 ELU I
M Inden ie Clo Type(cod) Type lSample(cd Sample ElecesPFluidLosGaion
21 OtTHU FEB18 03434 210 IS SF VALUE 26Patient Weight: 115 15kg
22 I THU FEB 18 09 34:34 210 1 SET VALUE 9ip atient 10: 0 S CVWHDF.C.Calcium]
23 2iTHU FEB18 0934:37210 i 8 EVENT I BiTherapy selected: CVWDF I 0 I
24 31 THU FEB18 09 34:392010 8 EVENT I 67

1
Anticcaglairon selected: CITRATE CALCIUMI 01

25 4 THU FEB 1809 :332010 EVENT I It LOAD selcied. 1 0
26 5 THU FEB 16 G 39.50 2010 1 SET VALUE I 2771Bar code label: 1,90091+13i

_ THUFEB 18 09 3950 210 16 SET VALUE I 355IFilter selected: 3 20
2 7 THU FEB 18 09 48 34 2610 6 EVENT_ _ 28 Syringe inslalledlremoved. 0
29 81THU FEB 1 09 U5007 2010 6 EVENT I 13 PRIME selected, I U
30 jT U FEB 10 09 50 3i0 32 MOB WARNING I 31,WARNING Access Lme is Obstructed I 1 ()
31 10 THU FEB 10 50:152010 32 MOB WARNING 31 WARNING: Access [Uoe is Obstructed I 0 (s)
32 11 THU FEB16 0957:280210 8 EVENT 14 PRIME TEST selected. 0 -

33 12iTHU FEB18 10 02:20210 MM9 EVENT 15 Prime test passed. 1 _
34 13iTFU FEB 16 10 0309 2010 15 SET VALUE 1961Your Selected Urnil is: 150 150 ml
35 14iTHU FF816 003:23 210 6 EVENT 44 NEGATIVE ACCESS RANGE selected. ( 0 I
3 ., 15THU FEB18 1050:282010 16 SET VALUE 17 Blood Flw Rate: . . I 54 5m/mn I
37 11THU FEB18 10 05:28210 16 SET VALUE I 22IPre Blood Flow 972,972 mlth
38 171THU FEB 16 10 05:28210 16 SET VALUE I 28 Replacement Flaw Rate 2 ml/h
39 181THUFEBB022010 1 1005,I8SETVALUE 40 ReplacementPre%: 101%
4tJ 19 I LU lb lu b2t8 1U I lb UiT VALUE I 21 Llralroae nIl Hate: 16ti lIt mh

Figure 6:3 Event DB (Screen I of 2)

A 1 B C I F F C 0 H 
41 20 TIU FEB lB 108 0 2 10 i SET-VALUE 24 Pt Fuid Removal Rate: W) wo rit
42 21 TUI-t FE 81810 E 20 10 16 ST VALUE 248 Calcimn eyringe floo. 435 435 ml/
43 n2 T-U FEB 1 10 lE 2QI 16 SET VALUE . 372Therapy Types: 3CVVTDF
44 23 ThU FEB 10 1010 it 201 S SET VALUE 3)7 Syringe hrand and size. 15.TERUMO
45 24 TU F 1 ^010 15 ET VALUE 49 Syringe Size: 50.50 ni1
46 25THU FEB 16 1010 ES 2010 IS SET VALUE l7 Blood Flow Rate 64154 mrnilri|
47 25 ThUFEB 18101O Us 21 1 SETVALUE 22] Pr Blood Flow 972,972 ml|
48 27 THU FEB 1 1010 05 210 16 ET VALUE 20Replacement Flow Rate: 20:20 mth
49 2 ThU FEB 181 10 ES 2010 IS SET VALUE 21 Dialynate Flow Rate. 15-- 150- mit
GO 29THU FEB 18 0 10 E 2010 16 SET VALUE 40 Replacement Pr0%: 1 100%
!I 30 THU FED1813 210 16 SET VALUE 24 PR Fldid Remoal Rate: SM BUD i l
52 31 I1*hU FEB 1613 1E0 2010 16 SET VALUE 16 Your Selected Lima is: 1I ISO 1
53 321 ThU FEB 18 10:10 0 2010 161SET VALUE 226 Citrate Concentratien 10 10 mmcll
54 33TU FED 1 0 10062810 16i5ET VALUE 224 Citric Acid Concentration 00 mmnoIl
55 34 iTHU FEB 18 10 1005M10 i6 T VALUE M Citrate Dote 3 3.0 mmol bond
6. 2ITHU; FE8 6 1010 0 80 MD 1SET VALUE 248 Calcium y!rage iw I 435'43.5 mir

57 XIAh FEBI56 T 010 E 2010 11l5IET VALUE 234 Calcium concentration 3)3) mmoll
B 37,ThUrE 01610 10ES810 16 VALUE 247 Calcium Comp. J 100 100%

59 M8ITHUJ FEB IB0 100 2010 EVENT 16 Treatment marned (Run mode). 0]
0 3LTH*U FEB lB 102007 2010 256 WOO ADVISORY 273ADVSORY: Set-Tet in Pogress I,(.) -
51 40ThiU FEB 161023012010 25WB ADVISORY M'ADVISORt SeTest in Progrens a'()
12 411THU FEB1011.002010 wOBADVISORY 31XnFSORY:AnticoaglatirCheckpoints _ - (a)
63 421ThU FEB 18 i:10 15 010 256 NDB ADVISORY 3S

T
ADISORY: Anticoagolation Checkpoints U (0)J

64 43 I FEB 1 ii:12 5010 256 WOB ADVISORY 316 ADVISORY Syring AlmnarEmpty_1_(_ )
FPA . 4 ThIIFFnRIRIIl-i220Il n RRlA AMIrlPY .iA

1
A M sY ydoneAlmost Fmpty 1(o) _

45 ThU FEB10 111 17 2 M10 2% MOB ADVISORY 321 ADVISORY: Calcium Syringe Empty . 1 fo)
67 46ThU FEB 1011:17:32281 8:EVENT _ M Synrioialletret~mo. 0

8 47iTHU FEB 15 11 17.32281 B:EVENT BE Chng Syrnerr_________ m________
59 48iT1U FEB 16 11:18392010 8 EVENT 69 Change Syringe exit 0
70 491TI UFEB18 l: 71 402010 2561 Db ADVISORY 321 ADVISORY: Calcium Syringe mpty 0E. (
71 WGTIlU FE 10 11 N34 201 128NO8 CAUI9ON 2ICAT10N: Effluent Ba, Full 11 (1) 4_
72 511ThIU FEB 11 37. 432010 EVIENT 63 Scale Open Efiuent 0
13 !hJEF8161 382 10 |EVEN EScale Closed: Efluent lt
74 531][11. FE0i11 M381A M0ID 128111DB CAIJUION 233 CAUTION, Effluent 8 q Fuill01)
15 iTU. FEB 18 1211,0 ID10 256 WDB ADVISORY 315 ADVISORY. Anticoaularioun Cherkpoints 11()
76 56ITHU FEB 18 12 1139 2010 256IWOB ADVISORY 315'ADVISORY: Acticeaglation Chekapointe 01(,)77 55rThiU FEB 18 1272025 2010 25 -- -_73 ____RY4TatqY(s77 ___________________0____0_0 56DB ADVISORY T ASORY: Sel-Teat In Progreos 1 __________________
79 9 ThUFEB 122352810 256 WDB ADVISORY 273 ADMSORY: Sel-Test in Progresn 0 f_)
79 ~lthU FF0 10 122 50 210_ 256 MDB ADVISORY 316ADVSORY: Syringe Almost Empty 1(9
70 S6,BTU FEB 10 1220 2010 MD256TN ADVISORY , 316'AOSORY: Syringe AlmosIt Empty

Figure 6:4 Event DB (Screen 2 of2)
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A B C L D I E I F G I I J I
I MonlorlD: a24-575d . I I I I

2 SWVERSION:5.0 ED

3 1 I I
4 Index Time ACCESS PRESSURE FILTER PRESSURE EFFLUENT PRESSURE RETURN PRESSIURE ARPS PRESSURE
5 THU FEB 180950:422010 -291 01 -71 4

I THUFEB 1809510)(W 0 8! -11 -8 -9 -8
7 2DI u FEB 18 Us52:00 AD 21 -171 -311 -30 -29
a 3ThU FEB 18 09 53:0 M10 -241 52 47T 34 33
9 4THU FEB 1809.54(010 1 -241 44I 401 28 29
t0 501H. FEB 18 0955:010 D -24 331 271 12 14 I _

Il 61THU FEB 180956 0310 I 31 -22! -42 -42! -6
12 7jTJFEB 1809.57.02010 2! -30 40 -42) -6
13 2Fi EB18095:.010 1 21 -0- -426 £6
14 9THU FE 180959:002010 I DI 220 10! 122 _ I m
15 10THUFEB 181D0002010 2-17 -xl 403 
16 11,TU FEB18 1001:0)3310 I IA' -331 -20; -B 14
17 121ThU FEB 18210 02.)2010 25 -Ill -201 - -o -15
I 13THU FEB 18 1003 MD 10 -5! 3! -13is,
19 14THUFEB1610:04:02010 241 -211 -33 . -421 -6
33 1THUFEB 1810:0500 2010 I 241 -211 -3J[ -431 -7
2 16I THU FEB 18100B O) 10 I 24 -22! -31' -431 -7

22 17 THU FEB;11:0702010 24 -22 -1
23 16THUFEB1BI0:B0C310 24| -21 -33 -42 7 I
24 191THUFEB1810:0900M710 2 - -
25 THU FEB 1 1010 106 -3
26 21 THU FEB8I0II00 210 1: 135 .12_ . 1141 -7 |

27 22THUFEB1610:12U0)10 941 -237 87
28 23 THU FEB 18610130)3310 1 93! -167 6 -7 |
29 24 THU FEB 1710140)3310 51 -24 63 -7
3) 25_THU FEB-1 10:1513310 51 -261 - -7
31 2EJTHU FEB 1l I0:1EU20)I10 _51 ' 32 61 -7
32 27jTHU FEB 18 1017 062010 -49 -J32 61 7

28 TU FEB 18 10 18 010 -53 -2 2 6 2 -7
34 _ 9jTHU FEBI0101S002010 -1 "92 -271 6 -7E MR
3 IiHu F 61103303310 52 671 34! 61 l _l
36 31 THU FEB lB 10.21:00)210 -54 92[ -2| 651!

S 32ThU FEB 1810 22 D 2010 -52 21 -311 63! 92|

33 33 THU FEB 16 10 23 00 210 -51 95 -271 H41826 34 THU FEB 18 1062440210 -52[ 0 39
40 35 THU FEB lB 10 260DD2010 I 52| 901 -31 5-] 61

Figure 6:5 Pressure DB (Screen I of 2)

A 1 8 C I D E I F I G I H j I( . K
41 3ITHU FEB 10 8.26 00 10 -931 -61 SIB
42 371THU FEB18 10122010 291 ED 55
43 38THUFE3 1610200210 -52-21 61 53 ____

44 33ITHu FEB 18 1Q0:2 0)31 ____o -____ -311 - 8 SI
45 40tU FEB 18 1030 DO MID 1___6 134L __ 49 I
46 41 ThU FEB 1610:10 3 10 2 92J 351 611 47 1
47 42JTHU FEB18 1;0132 00 2010 52 92 35 6I 45

48~ 43TUF81 033:DO 2010 -52 gil E316 43
49 THU FEB 18 10:340)3310 -53 81 -1 9 Al
SO 45iTHU FEB 18 10:350)3310 DO4 9BE 3! 89] 40
51 THUFEBI6I0200 -53 92 FEB 611 3S
52 FEB 8 0.37010 -l 9 -351 BI 37
53 4BTHUFEB181030320D I53 91 40 6 35 1 m
54 49[THUFEBI91020t l -53 92 -39 601 34
55 8o mi)J FEB 18 10 400)310 1 -63 93 -371 62 32
56 51THUFEB18104I CM1 I .5C1 921 -421 Eli 31
R 52THU FEB 1810420)3310 -53 0 -441 51 309~D 53TUFB1 04 02163 9 36229
59 54THUFE81810 440310 -52 O -42 59 27
SO 55 ITHUFEB18410:4500M10 [ -53 911 _4_0_

61 M 1 HU FEB 18 10 46:2010 1 -53 92 -4 1 25Bit
62 S75THU FEB 10 10.47:00 2010 35-4 921 -Z3 2 24
63 - 58 THU FEB 18 10:48:r2010 -54i 8 51 - 3-| 53| 23 __

4 59 THU FEB 18 10 49:)3310 I -54 95 -3 4l 22 
B5 60[THU FEB 18 10830U10 54 95 -331 &l1 21
W; S1THiUFEB1iO51:0DM10 1 54 92 -411 611 21
67 S2THUFEB 18 10 520 M10 -55 90 - -461 9 20

S 65THU FEB18 10 53 0D 710 _54 93 -43 63 19
69 64ITHU FEB 18 10. 64 W 10 -55 9 -40! 62 18
70 65jTHU FEB IsIO0 520T1-0 -497 -B0 65! 17 -
71 Wj U FEB 18lM530102010 -5 -51 65 17 ___

72 67 THU FEB 18105700 2010 -55 92 -44 93 15
73 68 THU FEB 18I0SS02010 -64 94 -- 40 3 15
74 69 THU FEB 1 1059: 2010 -55 95 -33i m2 14
75 7n THII FFR ii nnm1 A n rl I Al 94 -44 4 14
.76 71 THU FEB 18 11:000 2010 55 94 -39 63 13
7 7THU FEB 18 11:02 0 2010 -58 6 43 6 13

78 73THUFEB 18 1103 00 2010 -55 92 44 611 12
79 741THU FEB 18 1104 03 2010 -56 92 -45- 611 - I
W 81 75THUFEB1811:5U 00 I -MD 94 401 63

It. . 18021L42P/ -- -1--- -

Figure 6:6 Pressure DB (Screen 2 of2)
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A I B I C 1 0 1 E 1F G 1 K I L I -L M )
1 Mwnieor0:l424-575d I I _ _ I I
2 S5W yERSION:505 I I I I I I I I

4 Indou tTime RUN TIME;POST IN'USIONPRE INFUSION DIALYSATE EFFLUENTPREOLOOD INFISYRINGEINFEXCESS PT FLUID PUMPI PUMP2 PUMP P
5 OTHUFEBI8095042 2010 0 01 a 01 GI 0 0 3310 0 6620
6 1THUFEBIO051:U2010 0 0 0! 01 0I 0 010
7 THUFEBI809:6202010 0 0 a or a a a 110 o1656 0

)THUFEB303U2010 0 0 01 01 0 0 111 0 156 0E 43THUFEBI81 5302010 0 0 a1 0 0 0 0 01 0 27 0
10 SITHU FEB 180955.32010' 0 0| 0! 0! 0 _____0 0 01 0 0 0
11 6ITHUFEB1809560201t0 0 0 0 0 0 0 0 0 0 0 0
12 71HUFEBI80W.6702010 0 0 01 01 0 0 0 0 0 D a-
13 BTHUFEB 18 0958200 0 0 0 0 0 0 0 0 0 0
4 9THUFEB1809.59 02010 0 0 0 I 1 0 0 a 0 0 0

15 1ITHU FEB 1 0 1::MI2010 0 0 0 0 0 0 0
IS I1iTHFEB 1810 019W010 

0  0 01 01 0 0 0 0 0 0 0
17 12 ThFEB1910:0202010 0 0 0i 0 0 ab 0 0 0 0
ID 13iTHUFEB1610033)2010 0 0| - 0D 0 _____0 o0 0Z 0i 0 0
19 14THU FEB18 10 043 0 2010 0 0 0 0 0 0 0 a 0 0
20 1-THL1FE8181005:2010, 0 0 0| 0 0 0
21 16Th1FE816100):D2010 0 0 01 Di 0 a 00 0 0 I
22 17THUFEB181007002010 0 01 01 0 0 0 0 0 0 1
23 1THU FEB 18 100 M 2010 0 0 0 D 0 0 0 0 0 0 0
24 19 THU FEB 18 1009 2010 0 0 0 01 a 0 0 0 0 0 0
25 20THUFE8181010:00201 0 0 0 01 0 0 0 0 0 0
25 2THUFE81 10 1102010 36 0 01 13| A6 8 0 .1 1797 43 2691
27 221 UFEBI1012:02010 96 0 0 391_ 7 _ 2 1 -2 1929 45 2712
28 - 231THUFEB 1610:13002010 156 0 1 64 129 41 1 0 1305 45 2715 J
29 24THU FEB 18 10:140 2010 216 0 1 90 179 571 2 0 1849 45 2656 1
3) 25|THUFEB181015M2010 276 0 2 1141 229 73 3 1 1707 2 2602 1
31 2THU FEB 16 10:16:2010 336 0 2 139 261 M0 4 0 -1744 47 2563
32 27THU FEB 1610 17:02010 396 0 2 163 331 106 4 -1 1779 47 2616

Z 
-1;

33 28THUFEB16101802010 456 0 2 1R 382 121 5 -1 1844 36 2692
34 29 TH4FEB 18 10:19210 516 0 31 214 432 136 6 0 1840 43 2673

37:3 241 _4 155 6 0 1832 27 2645
36 31 THU FEB 1810:21;2010 836 0 3 632 171 7 0 109 42 2725
37 32ThU FEB 1S 10 22 00 2010 696 0 A 289 584 17 B i 1795 34 2678
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(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Verification Report

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test
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(b)(4) Validation Test
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



(b)(4) Validation Test
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(b)(4) Validation Test

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.
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(b)(4) Validation Test
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Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.
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STANDARDS DATA REPORT FOR 510(K)S
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that references
a national or international standard. A separate report is required for each standard referenced in the 510(k).

TYPE OF 510(K) SUBMISSION

Z Traditional E] Special Abbreviated

STANDARD TITLE 1

lEC 60601-1 Medical electrical equipment - Part 1: General requirements for safety, 1988 Am. 1, 1991-11, Am. 2, 1995

Please answer the following questions Yes No

Is this standard recognized by FDA 2'? .

FDA Recognition number 3 # 5-4

Was a third party laboratory responsible for testing conformity of the device to this standard identified
in the 510(k)? .. ................................................................... El

Is a summary report describing the extent of conformance of the standard used included in the
510(k)? .............................. ................................................................ E l 0
If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it
pertains to this device? ............ .................................... .......... 0

Jes this standard include acceptance criteria? . . . . . . . . .. . . . . . . . . ... . . . . . . . . . . . . ... . .. . . .. . H El
If no, include the results of testing in the 510(k).

Does this standard include more than one option or selection of the standard? .................................. 0
If yes, report options selected in the summary report table.

Were there any deviations or adaptations made in the use of the standard? ........................... ... E
If yes, were deviations in accordance with the FDA supplemental information sheet (SIS) 5? .................... E
Were deviations or adaptations made beyond what is specified in the FDA SIS?. .....................
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard? ................................
If yes, report these exclusions in the summary report table.

6
Is there an FDA guidance that is associated with this standard?. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0
If yes, was the guidance document followed in preparation of this 510k?................................... U E

Title of guidance:

The formatting convention for the title is: [SDOI [numeric.identifier] certification body involved in conformance assessment to this
[title of standard] [date of publication] standard. The summary report includes information on all standards

2 Authority [21 U.S.C. 360d], www.fda.gov/cdrh/stdsprog.html utilized during the development of the device.
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/ The supplemental information sheet (SIS) is additional information
search.cfm which is necessary before FDA recognizes the standard. Found at

4 The summary report should include: any adaptations used to adapt http:/www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm
to the device under review (for example, alternative test methods); 0 The online search of CDRH Guidance Documents can be found at
choices made when options ora selection of methods are described; www.fda.gov/cdrh/guidance.html
deviations from the standard; requirements not applicable to the
device; and the name address of the test laboratory or
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



EXTENT OF STANDARD CONFORMANCE
SUMMARY REPORT TABLE

4NDARD TITLE
60601-1 MEDICAL ELECTRICAL EQUIPMENT - PART I: GENERAL REQUIREMENTS FOR SAFETY, 1988 AM. I, 1991-11, AM. 2, 1995

CONFORMANCE WITH STANDARD SECTIONS*

SECTION NUMBER SECTION TITLE CONFORMANCE?
I General Z Yes [l No L] N/A

TYPE OF DEVIATION OR OPTION SELECTED
No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

SECTION NUMBER SECTION TITLE CONFORMANCE?
2 Environmental conditions Z Yes L No F1 N/A

TYPE OF DEVIATION OR OPTION SELECTED"
No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

TION NUMBER SECTION TITLE CONFORMANCE?
Protection against electrical shock hazards 0 Yes El No El N/A

TYPE OF DEVIATION OR OPTION SELECTED"
No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

* For completeness list all sections of the standard and indicate whether conformance is met. If a section is not applicable (N/A) an
explanation is needed under "justification." Some standards include options, so similar to deviations, the option chosen needs to be
described and adequately justified as appropriate for the subject device. Explanation of all deviations or description of options
selected when following a standard is required under "type of deviation or option selected," "description" and "justification" on the
report. More than one page may be necessary.

Types of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental
information sheet (SIS), a deviation to adapt the standard to the device, or any adaptation of a section.

Paperwork Reduction Act Statement
Public reporting burden for this collection of information is estimated to average I hour per response, including the
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other
aspect of this collection of information, including suggestions for reducing this burden, to:

Center for Devices and Radiological Health
1350 Piccard Drive (Q "Rockville, MD 20850

An agency may not conduct or sponsor, and a person is not required to respond to, a collection of information
unless it displays a currently valid OMB control number.
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Department of Health and Human Services
Food and Drug Administration

STANDARDS DATA REPORT FOR 510(K)S
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that references
a national or international standard. A separate report is required for each standard referenced in the 510(k).

TYPE OF 510(K) SUBMISSION

Traditional El special O Abbreviated

STANDARD TITLE'
lEC 60601-1 Medical electrical equipment - Part 1: General requirements for safety, 1988 Am. 1, 1991-11, Am. 2, 1995

Please answer the following questions Yes No

Is this standard recognized by FDA 2? .

FDA Recognition number 3  ................... # 5-4

Was a third party laboratory responsible for testing conformity of the device to this standard identified
in the 510(k)? .. ................................................................. E

Is a summary report describing the extent of conformance of the standard used included in the
510(k)?... - 0
If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it
oertains to this device?.0F

jes this standard include acceptance criteria? . . . . . . . . .. . . . . . . . . . . . .. . . . . . .. . .. . .. . . . . .. .  E]
If no, include the results of testing in the 510(k).

Does this standard include more than one option or selection of the standard? .................................... 0
If yes, report options selected in the summary report table.

Were there any deviations or adaptations made in the use of the standard? ...................... .... . E 0
If yes, were deviations in accordance with the FDA supplemental information sheet (SIS)"?....

Were deviations or adaptations made beyond what is specified in the FDA SIS? .
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard? ........................... E 0
If yes, report these exclusions in the summary report table.

6
Is there an FDA guidance that is associated with this standard?................................ l 0
If yes, was the guidance document followed in preparation of this 510k? ................... . ........ ...... E E
Title of guidance:

I The formatting convention for the title is: (SDO] [numeric identifier] certification body involved in conformance assessment to this
[title of standard] (date of publication] standard. The summary report includes information on all standards

2 Authority [21 U.S.C. 360d], www.fda.gov/cdrh/stdsprog.html utilized during the development of the device.
3 http://w.accessdata.fda.gov/scripts/cdrhIcfdocs/cfStandards/ 5 The supplemental information sheet (SIS) is additional information

search.cfm which is necessary before FDA recognizes the standard. Found at
The summary report should include: any adaptations used to adapt http:/www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm
to the device under review (for example, alternative test methods); 6 The online search of CDRH Guidance Documents can be found at
choices made when options or a selection of methods are described; www.fda.gov/cdrh/guidance.html
deviations from the standard; requirements not applicable to the
device; and the name address of the test laboratory or
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EXTENT OF STANDARD CONFORMANCE
SUMMARY REPORT TABLE

"' 4NDARD TITLE
60601-1 MEDICAL ELECTRICAL EQUIPMENT - PART 1: GENERAL REQUIREMENTS FOR SAFETY, 1988 AM. 1, 1991-11, AM. 2,1995

CONFORMANCE WITH STANDARD SECTIONS*

SECTION NUMBER SECTION TITLE CONFORMANCE?
4 Protection against mechanical hazards Yes E-No N/A

TYPE OF DEVIATION OR OPTION SELECTED
No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

SECTION NUMBER SECTION TITLE CONFORMANCE?
5 Protection against hazards from unwanted or excessive radiation Yes No N/A

TYPE OF DEVIATION OR OPTION SELECTED'
No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
Equipment not intended to produce X-radiation. Equipment complies with IEC 60601-1-2 (separate report)

TION NUMBER SECTION TITLE CONFORMANCE?
Protection against hazards of ignition of flamable anestetics mixtures Yes [] No N/A

TYPE OF DEVIATION OR OPTION SELECTED 4

No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
Requirements for AP and APG equipment (clause 37-41)

* For completeness list all sections of the standard and indicate whether conformance is met. If a section is not applicable (N/A) an
explanation is needed under "justification." Some standards include options, so similar to deviations, the option chosen needs to be
described and adequately justified as appropriate for the subject device. Explanation of all deviations or description of options
selected when following a standard is required under "type of deviation or option selected," "description" and "justification" on the
report. More than one page may be necessary.

Types of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental
information sheet (SIS), a deviation to adapt the standard to the device, or any adaptation of a section.

Paperwork Reduction Act Statement

Public reporting burden for this collection of information is estimated to average I hour per response, including the
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other
aspect of this collection of information, including suggestions for reducing this burden, to:

Center for Devices and Radiological Health
1350 Piccard Drive
Rockville, MD 20850

An agency may not conduct or sponsor, and a person is not required to respond to, a collection of information
unless it displays a currently valid OMB control number.
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STANDARDS DATA REPORT FOR 510(K)S
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that references
a national or international standard. A separate report is required for each standard referenced in the 510(k).

TYPE OF 510(K) SUBMISSION

0 Traditional El Special EO Abbreviated

STANDARD TITLE 1

IEC 60601-1 Medical electrical equipment - Part 1: General requirements for safety, 1988 Am. 1, 1991-11, Am. 2, 1995

Please answer the following questions Yes No

Is this standard recognized by FDA 2?..............................................................................

FDA Recognition number3  # . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . #5-4

Was a third party laboratory responsible for testing conformity of the device to this standard identified
in the 510(k)? ...................................................................

Is a summary report 4 describing the extent of conformance of the standard used included in the
5 10 (k)? .............................. ............... ..... ............ E l N
If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it
pertains to this device9 . . . . . . . . . .

jes this standard include acceptance criteria? ................... 0.. ........... E]
If no, include the results of testing in the 510(k).

Does this standard include more than one option or selection of the standard? . . . . . . . . .. . .. . . .. . .. .  O 0
If yes, report options selected in the summary report table.

Were there any deviations or adaptations made in the use of the standard? .......... . .. . . . .. . . . . . . . . . . . . . . El 0
If yes, were deviations in accordance with the FDA supplemental information sheet (SIS) 5 ? ................... l
Were deviations or adaptations made beyond what is specified in the FDA SIS? .. . .
If yes, report these deviations or adaptations in the summary report table.

W ere there any exclusions from the standard? ...............................
If yes, report these exclusions in the summary report table.

S
Is there an FDA guidance that is associated with this standard? .. 0
If yes, was the guidance document followed in preparation of this 510k? ..................... . .. ........ El
Title of guidance:

The formatting convention for the title is: [SDO [numeric identifier] certification body involved in conformance assessment to this
[title of standard] [date of publication) standard. The summary report includes information on all standards
Authority [21 U.S.C. 360d), www.fda.gov/cdrh/stdsprog.htmi utilized during the development of the device.

3 http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/ 5 The supplemental information sheet (SIS) is additional information
search.cfm which is necessary before FDA recognizes the standard. Found at
The summary report should include: any adaptations used to adapt http:/www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm
to the device under review (for example, alternative test methods); The online search of CDRH Guidance Documents can be found at
choices made when options or a selection of methods are described; www.fda.gov/cdrh/guidance.html
deviations from the standard; requirements not applicable to the
device; and the name address of the test laboratory or

FORM FDA 3654 (9/07) Page 1 Psccrpbics: (30i 443. iO EF
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Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



EXTENT OF STANDARD CONFORMANCE
SUMMARY REPORT TABLE

ANDARD TITLE

60601-1 MEDICAL ELECTRICAL EQUIPMENT - PART 1: GENERAL REQUIREMENTS FOR SAFETY, 1988 AM. 1, 1991-11, AM. 2, 1995

CONFORMANCE WITH STANDARD SECTIONS'

SECTION NUMBER SECTION TITLE CONFORMANCE?
7 Protection against excessive temperature and other safety hazards Yes No N/A

TYPE OF DEVIATION OR OPTION SELECTED 4

No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

SECTION NUMBER SECTION TITLE CONFORMANCE?
8 Accuracy of operating data and protection against hazardous output w Yes No [ N/A

TYPE OF DEVIATION OR OPTION SELECTED"
No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
Covered in separate Standards data Report for 510(k). Compliance to IEC 60601-2-16

TION NUMBER SECTION TITLE CONFORMANCE?
Abnormal operation and fault conditions: Environmental tests 0 Yes No N/A

TYPE OF DEVIATION OR OPTION SELECTED'
No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

* For completeness list all sections of the standard and indicate whether conformance is met. If a section is not applicable (N/A) an
explanation is needed under "justification." Some standards include options, so similar to deviations, the option chosen needs to be
described and adequately justified as appropriate for the subject device. Explanation of all deviations or description of options
selected when following a standard is required under "type of deviation or option selected," "description" and "justification" on the
report. More than one page may be necessary.

Types of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental
information sheet (SIS), a deviation to adapt the standard to the device, or any adaptation of a section.

Paperwork Reduction Act Statement

Public reporting burden for this collection of information is estimated to average I hour per response, including the
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other
aspect of this collection of information, including suggestions for reducing this burden, to:

Center for Devices and Radiological Health
1350 Piccard Drive n 74
Rockville, MD 20850

An agency may not conduct or sponsor, and a person is not required to respond to, a collection of information
unless it displays a currently valid 0MB control number.

FORM FDA 3654 (10/06) Page 2

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Form Approved: OMB No. 0910-0120; Expiration Date: 8/31/10

Department of Health and Human Services
Food and Drug Administration

STANDARDS DATA REPORT FOR 510(K)S
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that references
a national or international standard. A separate report is required for each standard referenced in the 510(k).

TYPE OF 510(K) SUBMISSION

Z Traditional U Special Abbreviated

STANDARD TITLE 1

IEC 60601-1 Medical electrical equipment - Part 1: General requirements for safety, 1988 Am. 1, 1991-11, Am. 2, 1995

Please answer the following questions Yes No

Is this standard recognized by FDA 2

FDA Recognition number3  # 5-4

Was a third party laboratory responsible for testing conformity of the device to this standard identified
in the 510(k)? ... ........................ ........................................... 0

Is a summary report 4 describing the extent of conformance of the standard used included in the
510(k)? . 0
If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it
pertains to this device9 . . . . . . . . . . . . . .

jes this standard include acceptance criteria? . . . . . . . . .. . . . . . . . . . . . . . . . . . .  . .. . .. . . .. . .. . . 0 IJ
If no, include the results of testing in the 510(k).

Does this standard include more than one option or selection of the standard? ...................................... 0
If yes, report options selected in the summary report table.

Were there any deviations or adaptations made in the use of the standard? ......................... 2. . 0
If yes, were deviations in accordance with the FDA supplemental information sheet (SIS) £?..................... E
Were deviations or adaptations made beyond what is specified in the FDA SIS?. ....................
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard? ................................ E0
If yes, report these exclusions in the summary report table.

6
Is there an FDA guidance that is associated with this standard?.... ................. ......... ........ 0
If yes, was the guidance document followed in preparation of this 510k?.... ................ .......... l
Title of guidance:

I The formatting convention for the title is: [SDO] (numeric identifier] certification body involved in conformance assessment to this
[title of standard] (date of publication) standard. The summary report includes information on all standards

2 Authority (21 U.S.C. 360d], www.fda.gov/cdrh/stdsprog.htm utilized during the development of the device.
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/ The supplemental information sheet (SIS) is additional information
search.cfm which is necessary before FDA recognizes the standard. Found at

4The summary report should include: any adaptations used to adapt http:/www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm
to the device under review (for example, alternative test methods); The online search of CDRH Guidance Documents can be found at
choices made when options or a selection of methods are described; www.fda.gov/cdrh/guidance.html
deviations from the standard; requirements not applicable to the
device; and the name address of the test laboratory or

FORM FDA 3654 (9107) Page 1 PSCGrphis (301)443- IM) EF
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Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



EXTENT OF STANDARD CONFORMANCE
SUMMARY REPORT TABLE

'4ANDARD TITLE
60601-1 MEDICAL ELECTRICAL EQUIPMENT - PART 1: GENERAL REQUIREMENTS FOR SAFETY, 1988 AM. 1, 1991-11, AM. 2, 1995

CONFORMANCE WITH STANDARD SECTIONS*

SECTION NUMBER SECTION TITLE CONFORMANCE?
10 Constructional requirements Z Yes [-No E N/A

TYPE OF DEVIATION OR OPTION SELECTED*
No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

SECTION NUMBER SECTION TITLE CONFORMANCE?

L Yes O No F1 N/A

TYPE OF DEVIATION OR OPTION SELECTED0

DESCRIPTION

JUSTIFICATION

TION NUMBER SECTION TITLE CONFORMANCE?

7 Yes [ No N/A
TYPE OF DEVIATION OR OPTION SELECTED0

DESCRIPTION

JUSTIFICATION

For completeness list all sections of the standard and indicate whether conformance is met. If a section is not applicable (N/A) an
explanation is needed under "justification." Some standards include options, so similar to deviations, the option chosen needs to be
described and adequately justified as appropriate for the subject device. Explanation of all deviations or description of options
selected when following a standard is required under "type of deviation or option selected," "description" and "justification" on the
report. More than one page may be necessary.

0 Types of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental
information sheet (SIS), a deviation to adapt the standard to the device, or any adaptation of a section.

Paperwork Reduction Act Statement

Public reporting burden for this collection of information is estimated to average I hour per response, including the
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other
aspect of this collection of information, including suggestions for reducing this burden, to:

Center for Devices and Radiological Health
1350 Piccard Drive 60 76
Rockville, MD 20850

An agency may not conduct or sponsor, anda person is not required to respond to, a collection of information
unless it displays a currently valid OMB control number.

FORM FDA 3654 (10/06) Page 2

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Form Approved: OMB No. 0910-0120; Expiration Date: 8/31/10

Department of Health and Human Services

Food and Drug Administration

STANDARDS DATA REPORT FOR 510(K)S
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that references
a national or international standard. A separate report is required for each standard referenced in the 510(k).

TYPE OF 510(K) SUBMISSION

9 Traditional El special Abbreviated

STANDARD TITLE1

IEC 60601-1-1:2000 General requirements for safety - Collateral standard: Safety requirements for medical electrical systems

Please answer the following questions Yes No

Is this standard recognized by FDA 2?................ ............. Z E

FDA Recognition number 3 .. . . ........  .  .  .  .  .  .  .  .  . . . . . . . .  # 5-27

Was a third party laboratory responsible for testing conformity of the device to this standard identified
in the 510(k)? . .................................................................. 0
Is a summary report describing the extent of conformance of the standard used included in the
510(k)? . ....................................................................... 0
If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it
oertains to this device? ............................................................ E

jes this standard include acceptance criteria? .................... 0................... . ................... ............... E]
If no, include the results of testing in the 510(k).

Does this standard include more than one option or selection of the standard? .................................. l 0
If yes, report options selected in the summary report table.

Were there any deviations or adaptations made in the use of the standard? .................... l 0
If yes, were deviations in accordance with the FDA supplemental information sheet (SIS) "? . ........... ] U
Were deviations or adaptations made beyond what is specified in the FDA SIS? .
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard? .. . . . . . .... . . . .. . ...... .. . . .. . .. . . .. . .. . .. . . . . U 0
If yes, report these exclusions in the summary report table.

6
Is there an FDA guidance that is associated with this standard?................................ 0
If yes, was the guidance document followed in preparation of this 510k? .................... .. ............ E

Title of guidance:

The formatting convention for the title is: [SDOJ [numeric identifier] certification body involved in conformance assessment to this
[title of standard] [date of publication] standard. The summary report includes information on all standards

2 Authority [21 u.S.c. 360d], ww.fda.govfcdrh/stdsprog.html utilized during the development of the device.

http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/ The supplemental information sheet (SIS) is additional information
search.cfm which is necessary before FDA recognizes the standard. Found at
The summary report should include: any adaptations used to adapt http:/w .accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm
to the device under review (for example, alternative test methods); 6 The online search of CDRH Guidance Documents can be found at
choices made when options or a selection of methods are described; www.fda.gov/cdrh/guidance. html
deviations from the standard; requirements not applicable to the
device; and the name address of the test laboratory or

FORM FDA 3654 (9/07) Page 1
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Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



EXTENT OF STANDARD CONFORMANCE
SUMMARY REPORT TABLE

4ANDARD TITLE
60601-1-1:2000 GENERAL REQUIREMENTS FOR SAFETY - COLLATERAL STANDARD: SAFETY REQUIREMENTS FOR MEDICAL

--LCTRICAL SYSTEM

CONFORMANCE WITH STANDARD SECTIONS*

SECTION NUMBER SECTION TITLE CONFORMANCE?
I General Z Yes [-No L N/A

TYPE OF DEVIATION OR OPTION SELECTED 0

No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

SECTION NUMBER SECTION TITLE CONFORMANCE?
2 Environmental conditions Yes [-No E N/A

TYPE OF DEVIATION OR OPTION SELECTED 0

No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

TION NUMBER SECTION TITLE CONFORMANCE?
Protection against electrical shock hazards

SYes No N/A

TYPE OF DEVIATION OR OPTION SELECTED 0

No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

* For completeness list all sections of the standard and indicate whether conformance is met. If a section is not applicable (N/A) an
explanation is needed under "justification." Some standards include options, so similar to deviations, the option chosen needs to be
described and adequately justified as appropriate for the subject device. Explanation of all deviations or description of options
selected when following a standard is required under "type of deviation or option selected," "description" and "justification" on the
report. More than one page may be necessary.

+ Types of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental
information sheet (SIS), a deviation to adapt the standard to the device, or any adaptation of a section.

Paperwork Reduction Act Statement

Public reporting burden for this collection of information is estimated to average I hour per response, including the
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other
aspect of this collection of information, including suggestions for reducing this burden, to:

Center for Devices and Radiological Health
1350 Piccard Drive 6 0 /8
Rockville, MD 20850

An agency may not conduct or sponsor, and a person is not required to respond to, a collection of information
unless it displays a currently valid OMB control number.

FORM FDA 3654 (10/06) Page 2

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Form Approved: OMB No. 0910-0120; Expiration Date: 8/31V10

Department of Health and Human Services

Food and Drug Administration

STANDARDS DATA REPORT FOR 510(K)S
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that references
a national or international standard. A separate report is required for each standard referenced in the 510(k).

TYPE OF 510(K) SUBMISSION

0 Traditional El Special Abbreviated

STANDARD TITLE'
IEC 60601-1-1:2000 General requirements for safety - Collateral standard: Safety requirements for medical electrical systems

Please answer the following questions Yes No

Is this standard recognized by FDA 2? . El

FDA Recognition number 3 ................... # 5-27

Was a third party laboratory responsible for testing conformity of the device to this standard identified
in the 510(k)? ... ................................................................ 0 El

Is a summary report describing the extent of conformance of the standard used included in the
5 10 (k)? ........................................... .. .. . ............ E l 0
If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it
oertains to this device? .. 0E

ies this standard include acceptance criteria? ............ ................. .............. 0 E
If no, include the results of testing in the 510(k).

Does this standard include more than one option or selection of the standard? ..................................... E
If yes, report options selected in the summary report table.

Were there any deviations or adaptations made in the use of the standard? ..................... ....... ..... O 0
If yes, were deviations in accordance with the FDA supplemental information sheet (SIS)'?..................... El El
Were deviations or adaptations made beyond what is specified in the FDA SIS? .. . .
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard? .......... .................................. El 0
If yes, report these exclusions in the summary report table.

6
Is there an FDA guidance that is associated with this standard?..................... ............. El 0
If yes, was the guidance document followed in preparation of this 510k?.............................. El El
Title of guidance:

I The formatting convention for the title is: [SDO] [numeric identifier] certification body involved in conformance assessment to this
[title of standard] [date of publication] standard. The summary report includes information on all standards

2 Authority [21 u.s.C. 360d], www.fda.gov/cdrh/stdsprog.htm utilized during the development of the device.
3 http://w .accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/ 5 The supplemental information sheet (SIS) is additional information

search.cfm which is necessary before FDA recognizes the standard. Found at
The summary report should include: any adaptations used to adapt http:/w .accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm
to the device under review (for example, alternative test methods); 6 The online search of CDRH Guidance Documents can be found at

p . choices made when options or a selection of methods are described; www.fda.gov/cdrh/guidance.html
deviations from the standard; requirements not applicable to the
device; and the name address of the test laboratory or

FORM FDA 3654 (9/07) Page 1 ( ( 9 PSCO.ahs. (303) 43.o1 EFE

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



EXTENT OF STANDARD CONFORMANCE
SUMMARY REPORT TABLE

'T ANDARD TITLE
60601-1-1:2000 GENERAL REQUIREMENTS FOR SAFETY - COLLATERAL STANDARD: SAFETY REQUIREMENTS FOR MEDICAL

-- ECTRICAL SYSTEM

CONFORMANCE WITH STANDARD SECTIONS*

SECTION NUMBER SECTION TITLE CONFORMANCE?
4 Protection against mechanical hazards E Yes E No E N/A

TYPE OF DEVIATION OR OPTION SELECTED"
No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

SECTION NUMBER SECTION TITLE CONFORMANCE?
7 Protection against excessive temperatures and other safety hazards Yes No N/A

TYPE OF DEVIATION OR OPTION SELECTED"
No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

TION NUMBER SECTION TITLE CONFORMANCE?
Constructional requirements Yes No N/A

TYPE OF DEVIATION OR OPTION SELECTED'
No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

* For completeness list all sections of the standard and indicate whether conformance is met. If a section is not applicable (N/A) an
explanation is needed under "justification." Some standards include options, so similar to deviations, the option chosen needs to be
described and adequately justified as appropriate for the subject device. Explanation of all deviations or description of options
selected when following a standard is required under "type of deviation or option selected," "description" and "justification" on the
report. More than one page may be necessary.

0 Types of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental
information sheet (SIS), a deviation to adapt the standard to the device, or any adaptation of a section.

Paperwork Reduction Act Statement

Public reporting burden for this collection of information is estimated to average I hour per response, including the
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other
aspect of this collection of information, including suggestions for reducing this burden, to:

Center for Devices and Radiological Health
1350 Piccard Drive n PlO
Rockville, MD 20850

An agency may not conduct or sponsor, and a person is not required to respond to, a collection of information
unless it displays a currently valid OMB control number.

FORM FDA 3654 (10/06) Page 2

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Form Approved: 0MB No. 0910-0120; Expiration Date: 8/31/10

Department of Health and Human Services

Food and Drug Administration

STANDARDS DATA REPORT FOR 510(K)S
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that references
a national or international standard. A separate report is required for each standard referenced in the 510(k).

TYPE OF 510(K) SUBMISSION

E Traditional Special O Abbreviated

STANDARD TITLE 1

IEC 60601-1-2:2001 Medical electrical equipment. Part 1: general requirements for safety. 2. Collateral standard: Electromagnetic compatibility -
Requirements and tests.

Please answer the following questions Yes No

Is this standard recognized by FDA 2. ............................................................................... E E

FDA Recognition number 3 ................... ........ # 5-28

Was a third party laboratory responsible for testing conformity of the device to this standard identified
in the 510(k)? ....... . .

Is a summary report describing the extent of conformance of the standard used included in the
510(k)? ... ............................................................. .........
If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it
nertains to this device? . 0 H

.oes this standard include acceptance criteria? . . . . . . . . . . . . . . . . . . . .  .... .. . .. . . . . . . . . .. .. . . . . . . . 0 E
If no, include the results of testing in the 510(k).

Does this standard include more than one option or selection of the standard? .. . . . . . . . .. . .. . .. . . . .  0
If yes, report options selected in the summary report table.

Were there any deviations or adaptations made in the use of the standard? ................ H........... .... 0
If yes, were deviations in accordance with the FDA supplemental information sheet (SIS) ?..................... E
Were deviations or adaptations made beyond what is specified in the FDA SIS?... .................
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard? ................ 0..............
If yes, report these exclusions in the summary report table.

5
Is there an FDA guidance that is associated with this standard? . . . .. . . . .. . . .. . . .. .. .. . . .. . .. . .  0
If yes, was the guidance document followed in preparation of this 510k? ................... . ..............

Title of guidance:

I The formatting convention for the title is: (SDOJ [numeric identifier] certification body involved in conformance assessment to this
(title of standard] [date of publication] standard. The summary report includes information on all standards

2 Authority [21 U.S.C. 360d], www.fda.gov/cdrh/stdsprog.htm utilized during the development of the device.
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/ The supplemental information sheet (SIS) is additional information
search.cfm which is necessary before FDA recognizes the standard. Found at

4 The summary report should include: any adaptations used to adapt http:/w .accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm
to the device under review (for example, alternative test methods); The online search of CDRH Guidance Documents can be found at
choices made when options or a selection of methods are described; www.fda.gov/cdrh/guidance.html
deviations from the standard; requirements not applicable to the
device; and the name address of the test laboratory or

FORM FDA 3654 (9/07) Page 1 PK Gwbk, (301) 44. 10M EF
tf

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



EXTENT OF STANDARD CONFORMANCE
SUMMARY REPORT TABLE

"'ANDARD TITLE
60601-1-2:2001 MEDICAL ELECTRICAL EQUIPMENT. PART 1: GENERAL REQUIREMENTS FOR SAFETY. 2. COLLATERAL

ANDARD: ELECTROMAGNETIC COMPATIBILITY - REQUIREMENTS AND TESTS

CONFORMANCE WITH STANDARD SECTIONS*

SECTION NUMBER SECTION TITLE CONFORMANCE?
I General Yes El No E N/A

TYPE OF DEVIATION OR OPTION SELECTED'
No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

SECTION NUMBER SECTION TITLE CONFORMANCE?
5 Protection against hazards from unwanted or ecessive radiation Yes No El N/A

TYPE OF DEVIATION OR OPTION SELECTED4

No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

TION NUMBER SECTION TITLE CONFORMANCE?

Yes E] No E] N/A
TYPE OF DEVIATION OR OPTION SELECTED0

DESCRIPTION

JUSTIFICATION

* For completeness list all sections of the standard and indicate whether conformance is met. If a section is not applicable (N/A) an
explanation is needed under "justification." Some standards include options, so similar to deviations, the option chosen needs to be
described and adequately justified as appropriate for the subject device. Explanation of all deviations or description of options
selected when following a standard is required under "type of deviation or option selected," "description" and 'justification" on the
report. More than one page may be necessary.

+ Types of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental
information sheet (SIS), a deviation to adapt the standard to the device, or any adaptation of a section.

Paperwork Reduction Act Statement

Public reporting burden for this collection of information is estimated to average I hour per response, including the
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other
aspect of this collection of information, including suggestions for reducing this burden, to:

Center for Devices and Radiological Health
1350 Piccard Drive 0
Rockville, MD 20850 6 0Z

An agency may not conduct or sponsor, and a person is not required to respond to, a collection of information
unless it displays a currently valid 0MB control number.

FORM FDA 3654 (10/06) Page 2

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Form Approved: OMB No. 0910-0120; Expiration Date: 8/31/10

Department of Health and Human Services

Food and Drug Administration

STANDARDS DATA REPORT FOR 510(K)S
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that references
a national or international standard. A separate report is required for each standard referenced in the 510(k).

TYPE OF 510(K) SUBMISSION

Z Traditional Special O Abbreviated

STANDARD TITLE 1

IEC 60601-1-4:2000 Medical electrical equipment - Part 1: general requirements for safety. 4. Collateral standard: Programmable electrical medical
systems

Please answer the following questions Yes No

Is this standard recognized by FDA 2? ............................. 0 E

FDA Recognition number 3 ................... # 5-41

Was a third party laboratory responsible for testing conformity of the device to this standard identified
in the 510(k)?................... 0 E

Is a summary report describing the extent of conformance of the standard used included in the
510(k)? ............................... El .0.............. E N
If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it
nertains to this device? ............................................................ El

.oes this standard include acceptance criteria? .................. 0El...............
If no, include the results of testing in the 510(k).

Does this standard include more than one option or selection of the standard?..................... El 0
If yes, report options selected in the summary report table.

Were there any deviations or adaptations made in the use of the standard? .......... . .. . . . .. . . . . . . . . . . .. . El 
If yes, were deviations in accordance with the FDA supplemental information sheet (SIS) ?.....................

Were deviations or adaptations made beyond what is specified in the FDA SIS?. ....................
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard? .................... 0..............
If yes, report these exclusions in the summary report table.

6
Is there an FDA guidance that is associated with this standard? .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  El
If yes, was the guidance document followed in preparation of this 510k ?............................

Guidance for industry and FDA staff - Guidance for the content of Pre-market submissions for software contained in
medical devices, May 11, 2005

Title of guidance: General principles of software validation: Final guidance for industry and FDA staff. January 11. 2002
Guidance for industry, FDA reviewers and compliance on OFF The-Shelf software used in medical devices: final.
September 9. 1999

F (
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Form Approved: OMB No. 0910-0120; Expiration Date: xx/xx/xx

The formatting convention for the title is: [SDO] [numeric identifier] certification body involved in conformance assessment to this
[title of standard] [date of publication] standard. The summary report includes information on all standards
Authority [21 U.S.C. 360d], www.fda.govIcdrhIstdsprog.html utilized during the development of the device.

http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/ 5 The supplemental information sheet (SIS) is additional information
search.cfm which is necessary before FDA recognizes the standard. Found at

The summary report should include: any adaptations used to adapt httplww.accessdata.fda.gov/scpts/cdrh/cfdocscfStandardssearch.cfm
to the device under review (for example, alternative test methods); 6 The online search of CDRH Guidance Documents can be found at
choices made when options or a selection of methods are described; www.fda.gov/cdrh/guidance.html
deviations from the standard; requirements not applicable to the
device; and the name address of the test laboratory or

6084
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EXTENT OF STANDARD CONFORMANCE
SUMMARY REPORT TABLE

-'ANDARD TITLE
50601-1-4:2000 MEDICAL ELECTRICAL EQUIPMENT - PART 1: GENERAL REQUIREMENTS FOR SAFETY. 4. COLLATERAL

ANDARD: PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS

CONFORMANCE WITH STANDARD SECTIONS*

SECTION NUMBER SECTION TITLE CONFORMANCE?
I General M Yes El No El N/A

TYPE OF DEVIATION OR OPTION SELECTED0

No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

SECTION NUMBER SECTION TITLE CONFORMANCE?
9 . Abnormal operation and fault conditions; Environmental tests Yes No D N/A

TYPE OF DEVIATION OR OPTION SELECTED0

No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

MON NUMBER SECTION TITLE CONFORMANCE?

El Yes El No E NiA
TYPE OF DEVIATION OR OPTION SELECTED'

DESCRIPTION

JUSTIFICATION

* For completeness list all sections of the standard and indicate whether conformance is met. If a section is not applicable (N/A) an
explanation is needed under "justification." Some standards include options, so similar to deviations, the option chosen needs to be
described and adequately justified as appropriate for the subject device. Explanation of all deviations or description of options
selected when following a standard is required under "type of deviation or option selected," "description" and "justification" on the
report. More than one page may be necessary.

Types of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental
information sheet (SIS), a deviation to adapt the standard to the device, or any adaptation of a section.

Paperwork Reduction Act Statement

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other
aspect of this collection of information, including suggestions for reducing this burden, to:

Center for Devices and Radiological Health
1350 Piccard Drive
Rockville, MD 20850

An agency may not conduct or sponsor, and a person is not required to respond to, a collection of information
unless it displays a currently valid OMB control number.

FORM FDA 3654 (10/06) Page 3
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Form Approved: OMB No. 0910-0120; Expiration Date: 8/31/10

Department of Health and Human Services
Food and Drug Administration

STANDARDS DATA REPORT FOR 510(K)S
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that references
a national or international standard. A separate report is required for each standard referenced in the 510(k).

TYPE OF 510(K) SUBMISSION

Z Traditional fl Special O Abbreviated

STANDARD TITLE
IEC 60601-2-16:1998 Medical electrical equipment - Part 2-16: Particular requirements for the safety of haemodyalisis, haemodia filtration and
haemofiltration equipment

Please answer the following questions Yes No

Is this standard recognized by FDA 29.......................................................................................... E

FDA Recognition number 3 .. . . . . . . . . . . .  . .. .  . . . . . . . . # 9- 4

Was a third party laboratory responsible for testing conformity of the device to this standard identified
in the 510(k)? .. 0 

Is a summary report describing the extent of conformance of the standard used included in the
510(k)? .. ....................................................................... 0
If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it
nertains to this device? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  El

-oes this standard include acceptance criteria? . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . .. . . .. . . . . 0 E
If no, include the results of testing in the 510(k).

Does this standard include more than one option or selection of the standard? .. . . . . . . . . . . . . . . . . . . . El N
If yes, report options selected in the summary report table.

Were there any deviations or adaptations made in the use of the standard? ................................ 0
If yes, were deviations in accordance with the FDA supplemental information sheet (SIS)"?..................... El
Were deviations or adaptations made beyond what is specified in the FDA SIS?... .................
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard? ............................................ El 0
If yes, report these exclusions in the summary report table.

Is there an FDA guidance that is associated with this standard? . . . .. .. . .. . . . .. . . .. . . .. . . .. . . .. . . El E
If yes, was the guidance document followed in preparation of this 510k?..................................El El
Title of guidance:

The formatting convention for the title is: [SDO] [numeric identifier] certification body involved in conformance assessment to this
[title of standard] [date of publication] standard. The summary report includes information on all standards
Authority [21 U.S.C. 360d], w .fda.gov/cdrh/stdsprog.html utilized during the development of the device.
http://ww.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/ 5 The supplemental information sheet (SIS) is additional information
search.cfm which is necessary before FDA recognizes the standard. Found at
The summary report should include: any adaptations used to adapt http:/w .accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm
to the device under review (for example, alternative test methods); The online search of CDRH Guidance Documents can be found at
choices made when options or a selection of methods are described; www.fda.gov/cdrh/guidance.html
deviations from the standard; requirements not applicable to the
device; and the name address of the test laboratory or

FORM FDA 3654 (9/07) Page 1 rscG.hs- (3)443. 0M EF
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EXTENT OF STANDARD CONFORMANCE
SUMMARY REPORT TABLE

"'A-NDARD TITLE
60601-2-16:1998 MEDICAL ELECTRICAL EQUIPMENT - PART 2-16: PARTICULAR REQUIREMENTS FOR THE SAFETY OF

- ,EMODYALISIS, HAEMODIA FILTRATION AND HAEMOFILTRATION EQUIPMENT

CONFORMANCE WITH STANDARD SECTIONS*

SECTION NUMBER SECTION TITLE CONFORMANCE?
I General Yes El No [I N/A

TYPE OF DEVIATION OR OPTION SELECTED
No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

SECTION NUMBER SECTION TITLE CONFORMANCE?
3 Protection against electric shock hazards 0 Yes E] No E- N/A

TYPE OF DEVIATION OR OPTION SELECTED"
No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

TION NUMBER SECTION TITLE CONFORMANCE?
Protection against hazards from unwanted or excessive radiation Yes El No M N/A

TYPE OF DEVIATION OR OPTION SELECTED"
N/A

DESCRIPTION
N/A

JUSTIFICATION
Equipment complies to IEC 60601-1-2. Separate Standard Data Report

* For completeness list all sections of the standard and indicate whether conformance is met. If a section is not applicable (N/A) an
explanation is needed under "justification." Some standards include options, so similar to deviations, the option chosen needs to be
described and adequately justified as appropriate for the subject device. Explanation of all deviations or description of options
selected when following a standard is required under "type of deviation or option selected," "description" and 'justification" on the
report. More than one page may be necessary.

Types of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental
information sheet (SIS), a deviation to adapt the standard to the device, or any adaptation of a section.

Paperwork Reduction Act Statement

Public reporting burden for this collection of information is estimated to average I hour per response, including the
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other
aspect of this collection of information, including suggestions for reducing this burden, to:

Center for Devices and Radiological Health
1350 Piccard Drive 6 P,
Rockville, MD 20850

An agency may not conduct or sponsor, and a person is not required to respond to, a collection of injbrmation
unless it displays a currently valid OMB control number.

FORM FDA 3654 (10/06) Page 2

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.
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Form Approved: OMB No. 0910-0120; Expiration Date: 8/31/10

Department of Health and Human Services

Food and Drug Administration

STANDARDS DATA REPORT FOR 510(K)S
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that references
a national or international standard. A separate report is required for each standard referenced in the 510(k).

TYPE OF 510(K) SUBMISSION

N Traditional El Special F Abbreviated

STANDARD TITLE 1

IEC 60601-2-16:1998 Medical electrical equipment - Part 2-16: Particular requirements for the safety of haemodyalisis, haemodia filtration and
haemofiltration equipment

Please answer the following questions Yes No

Is this standard recognized by FDA 2 0

FDA Recognition number 3  # 9-4

Was a third party laboratory responsible for testing conformity of the device to this standard identified
in the 510(k)?....... 0 Ol

Is a summary report 4 describing the extent of conformance of the standard used included in the
510(k)? .E 0
If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it
mertains to this device? ..

.oes this standard include acceptance criteria? . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .. .. . . .. . . .  E]
If no, include the results of testing in the 510(k).

Does this standard include more than one option or selection of the standard?............. ........ E 0
If yes, report options selected in the summary report table.

Were there any deviations or adaptations made in the use of the standard? . . . . . . . . . . . . . . . . . . . . . . .  E 0
If yes, were deviations in accordance with the FDA supplemental information sheet (SIS) 5........... .........

Were deviations or adaptations made beyond what is specified in the FDA SIS?. .....................
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard? ....................... ......... O 0
If yes, report these exclusions in the summary report table.

6
Is there an FDA guidance that is associated with this standard?". 0
If yes, was the guidance document followed in preparation of this 510k? . . ...................... ..............

Title of guidance:

The formatting convention for the title is: [SDO [numeric identifier] certification body involved in conformance assessment to this
[title of standard] [date of publication] standard. The summary report includes information on all standards

2 Authority [21 U.S.C. 360d], w.fda.gov/cdrh/stdsprog.html utilized during the development of the device.
* http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/ 5 The supplemental information sheet (SIS) is additional information

search.cfm which is necessary before FDA recognizes the standard. Found at
* The summary report should include: any adaptations used to adapt http:/w .accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm

to the device under review (for example, alternative test methods); 6 The online search of CDRH Guidance Documents can be found at
choices made when options or a selection of methods are described; www.fda.gov/cdrh/guidance.html
deviations from the standard; requirements not applicable to the
device; and the name address of the test laboratory or
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EXTENT OF STANDARD CONFORMANCE
SUMMARY REPORT TABLE

Th\NDARD TITLE
60601-2-16:1998 MEDICAL ELECTRICAL EQUIPMENT- PART 2-16: PARTICULAR REQUIREMENTS FOR THE SAFETY OF

.,AEMODYALISIS, HAEMODIA FILTRATION AND HAEMOFILTRATION EQUIPMENT

CONFORMANCE WITH STANDARD SECTIONS'

SECTION NUMBER SECTION TITLE CONFORMANCE?
7 Protection against excessive temperatures and other safety hazards Yes No N/A

TYPE OF DEVIATION OR OPTION SELECTED'
No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

SECTION NUMBER SECTION TITLE CONFORMANCE?
8 Accuracy of operating data and protection against hazardeous output Yes 0 No N/A

TYPE OF DEVIATION OR OPTION SELECTED
No deviations or options selected

DESCRIPTION
N/A

JUSTIFICATION
N/A

'TION NUMBER SECTION TITLE CONFORMANCE?
Constructional requirements Yes E No N/A

TYPE OF DEVIATION OR OPTION SELECTED 0

N/A

DESCRIPTION
N/A

JUSTIFICATION
No concentrates. No external connections for blood pressure transducer. No auxiliary mains outlet for blood and or substitution fluid pump

* For completeness list all sections of the standard and indicate whether conformance is met. If a section is not applicable (N/A) an
explanation is needed under justification." Some standards include options, so similar to deviations, the option chosen needs to be
described and adequately justified as appropriate for the subject device. Explanation of all deviations or description of options
selected when following a standard is required under "type of deviation or option selected," "description" and "justification" on the

* report. More than one page may be necessary.

Types of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental
information sheet (SIS), a deviation to adapt the standard to the device, or any adaptation of a section.

Paperwork Reduction Act Statement

Public reporting burden for this collection of information is estimated to average I hour per response, including the
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other
aspect of this collection of information, including suggestions for reducing this burden, to:

Center for Devices and Radiological Health
1350 Piccard Drive
Rockville, MD 20850

An agency may not conduct or sponsor, and a person is not required to respond to, a collection of information
unless it displays a currently valid OMB control number.

FORM FDA 3654 (10/06) Page 2
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/ Food and Drug Adm nis ra ion
4:: O"fice o Device Evaluaiona

.. COVER SHEET MEMORANDUM

From: Reviewer Name Da 4
Subject: 510(k) Number

To: The Record

Please list CTS decision code
U Refused to accept (Note: this is considered he first review cycle, See Screening Checklist

i 05631/Screenion%20Checkist%207%2O2%207.doc
JI Hold (Additional Information or Telephone Hold).

Final Decision (SE, SE with Limitetions, NSE, Withdrawn, etc.).

Please complete [he following for a final clearance decision (i e., SE,SEw hLmiaonec)
IciosorUePe Attach IFU

51(k Smmry /510(k) Statement Atlach Summary
Tru'Lthful and Accu r ate State me[nt- Musl be present for a Final Decision
Is the device Class III?

If yes, does firm include Class III Summary? Must be present fora Final Decision
Does firm reference standards?

(If yes, please attach form from http://w~ j.fda.qov/ooaconi/morechoices/fcaforms/FDA
3654. pd)

Is this a combination product?
(Please specify category j see
ht://eroomfdaov/eRoomRe/FiesCH/CRHPrekNification 

kProgram/0 413bC0M B INATION %20PRODU CT%20AL-GO RITH M%2O(REVSED% 2OB 2-03) DC
is this a reprocessed single use device?

(Guidance for Industry and FDA Staff - MDUFMA - Validation Data in 510(k)s forReprocesseed Sing le-Uise Medical Devices, htto:/lvww.fda gov/cdrh/ode/guidance/1 216.html)
Is this device intended for pediatric use only?

---------- -- --------- --- .----Is this a prescription device? (If both presOT boxes)
D the application lude a completed FORM FiDA 3674 Certificaton with Requirements ofCliricatThials gov Data Bank?----------
Is clinical data necessary to support the r view of this' f6(k)?Did the application include a completed FORM FDA 3674, Certification with Requirements ofClinicalTrials.gov Data Bank?
(If not, then applicant must be contacted to obtain completed form.)
Does this device include an Animal Tissue Source?
All Pediatric Patients age<=21

Neonate/Newborn (Birth to 28 days)

Infant (29 days -< 2 years old)

Child (2 years 7< 12 years old)
Adolescent (12 years -< 18 years old)

gratoup, diffeent et (1 - 521 years old) Special considerations are being given to thisRp.from adults age 21 (different device design or testing, different protocol-procedures, etc.)

Rev. 7/2/074

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



Transitional Adolescent B (18 -<= 21, No special considerations compared to adults => 21 years
old)

Nanotechnology

Is this device subject to the Tracking Regulation? (Medical Device Tracking Contact OC.
Guidance, hitpJ.vrvv.da go/crh/copc'LJicanceI/169.htniil)

Regulation Number Class* Product Code

(0l uncdassined, see 510(k) Staff)
Additional Product Codes:

Review: R / i
Branc Chief) / (Branch Code) (Date)

Final Review:___
( ivision Director) (Date)
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510(k) SUMMARY REQUIREMENTS
21 CFR 807.92

Y N N/A
All 510(k) summaries shall contain the following information:

1 The submitter's name, address, telephone number, a contact person, and the
date the summary was prepared

2 The name of the device, including the trade or proprietary name if applicable,
the common or usual name, and the classification name

3 An identification of the legally marketed device to which the submitter claims
equivalence.

4 A description of the device that is the subject of the premarket notification
submission, including an explanation of how the device functions, the
scientific concepts that form the basis for the device, and the significant
physical and performance characteristics of the device (e.g., device design,
material used, and physical properties)

5 A statement of the intended use of the device that is the subject of the
premarket notification submission, including a general description of the
diseases or conditions that the device will diagnose, treat, prevent, cure, or
mitigate, including a description, where appropriate, of the patient population
for which the device is intended. Or, if the indication statements are different
from those of the legally marketed device identified in paragraph (a)(3) of this
section, an explanation as to why the differences are not critical to the
intended therapeutic, diagnostic, prosthetic, or surgical use of the device, and
why the differences do not affect the safety and effectiveness of the device
when used as labeled

6 If the device has the same technological characteristics (i.e., design, material,
chemical composition, energy source) as the predicate device identified in
paragraph (a)(3) of this section, a summary of the technological characteristics
of the new device in comparison to those of the predicate device. Or, if the
device has different technological characteristics from the predicate device, a
summary of how the technological characteristics of the device compare to a
legally marketed device identified in paragraph (a)(3) of this section

510(k) summaries for those premarket submissions in which a determination of substantial equivalence is
also based on an assessment of performance data shall contain the following information
7 A brief discussion of the nonclinical tests submitted, referenced, or relied on in

the premarket notification submission for a determination of substantial
equivalence

8 A brief discussion of the clinical tests submitted, referenced, or relied on in the
premarket notification submission for a determination of substantial
equivalence. This discussion shall include, where applicable, a description of
the subjects upon whom the device was tested, a discussion of the safety or
effectiveness data obtained from the testing, with specific reference to adverse
effects and complications, and any other information from the clinical testing
relevant to a determination of substantial equivalence

9 The conclusions drawn from the nonclinical and clinical tests that demonstrate
that the device is as safe, as effective, and performs as well as or better than the
legally marketed device identified in paragraph (a)(3) of this section

Records processed under FOIA Request #2015-4874; Released by CDRH on 07-25-2016.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES MEMORANDUM

Food and Drug Administration
Office of Device Evaluation
10903-New Hampshire Ave

Silver Spring, MD 20993

Premarket Notification [510(k)] Review
Traditional

K1 10823

Date: June 13, 2011 Office: ODE
To: The Record Division: DRGUD
From: David Pudwill, Biomedical Engineer Branch: GRDB

510(k) Holder: Gambro Renal Products, Inc.
Device Name: Prismaflex@ System, Software Version 5.10
Contact: Kae Miller, Regulatory Affairs Manager
Address: 14143 Denver West Parkway

Lakewood, CO 80401
Phone: (303)-222-6724
Fax: (303)-222-6916
Email: kae.miller@us.gambro.com

1. Purpose and Submission Summary
The 510(k) holder, Gambro Renal Products, has developed a modified version of the Prismaflex® system
with a new indication for TPE, and while this submission will not lift the lower weight restriction for patients
<20 kg, the software modifications also improve the fluid balancing algorithms. This submission has a
long regulatory history and was last reviewed by Joshua Nipper under K083775. This software was
originally described as version 4.00 in K083775, which was found not substantially equivalent (NSE) on
January 19, 2011. The software was modified during the course of K083775 to version 5.10, which is the
current version of the software. The device is regulated under 21 CFR §876.5860 High permeability
hemodialysis system, and is a Class II device. The product code for this device is KDI.

II. Administrative Requirements

Indications for Use page (Indicate if: Prescription or OTC) Rx
Truthful and Accuracy Statement

510(k) Summary or 510(k) Statement

Standards Form #3654 htto://w.fda.ov/opacom/morechoices/fdaforms/FDA-3654,odf (#35, below)

Clinical Trials Form http://www.fda.gov/ooacom/morechoices/fdaforms/FDA-3674.pdf

1

(b)(4) 
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Page 2 of 34 - Lead Review for K110823 - Gambro Prismaflex@ software version 5.10, including TPE

(b)(4) 
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Ill. Indications for Use

Subiect device:

"The Prismaflex@ control unit is intended for:

* Continuous Renal Replacement Therapy (CRRT) for patients weighing 20 kilograms or more with
acute renal failure and/or fluid overload

* Therapeutic Plasma Exchange (TPE) therapy for patients weighing 20 kilograms or more with
diseases where removal of plasma components is indicated.

All treatments administered via the Prismaflex@ control unit must be prescribed by a physician."

Predicate device (K072093) - version 3.20 of the software:

"The Prismaflex® System in intended for Continuous Renal Replacement Therapy (CRRT) for
patients with acute renal failure and/or fluid overload weighing 20 Kilograms or more. All
treatments administered via the Prismaflex@ must be prescribed via a physician."

Gambro added the indication for TPE, which is substantially equivalent to similar changes for
other systems to specifically include the indication for TPE. From an IFU perspective, this device
can be considered substantially equivalent to predicate devices under the product code KDI.

IV. Device Description

Is the device life-supporting or life sustaining?

Is the device an implant (implanted longer than 30 days)?

Does the device design use software?

Is the device sterile?

Is the device reusable (not reprocessed single use)?

Are "cleaning" instructions included for the end user?
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The sponsor has provided a written device description in Section 11, on pages 34-67, of the submission.
The sponsor has included several drawings to diagram the location of pumps, pressure components,
sensors, clamps, and scale components, along with other miscellaneous components on pages 34-39.

The Gambro PrismaflexO System is a continuous renal replacement therapy (CRRT) ( therapeutic plasma
exchange (TPE) device capable of delivering various treatment modalities to patients with acute renal
failure or fluid overload. Available therapies offered by the proposed version of the Prismaflex® include:

* Slow Continuous Ultrafiltration (SCUF): Provides fluid removal via ultrafiltration
* Continuous Veno-venous Hemofiltration (CVVH): Provides convective solute clearance by

hemofiltration. Net fluid removal (ultrafiltration) can also be prescribed during CVVH. The
Prismaflex® system can provide either pre-dilution (pre-filter) hemofiltration, post-dilution
(post-filter) hemofiltration, or a combination of pre and post dilution hemofiltration.

* Continuous Veno-venous Hemodialysis (CWHD): Provides diffusive solute clearance by
hemodialysis. Net fluid removal (ultrafiltration) can also be prescribed during CWHD.

* Continuous Veno-venous Hemodiafiltration (CWHDF): Provides solute clearance by both
convection and diffusion. Net fluid removal (ultrafiltration) can also be prescribed during
CWHDF. The Prismaflex® system can provide either pre-dilution (pre-filter) fluid infusion or
post-dilution (post-filter) fluid infusion during CWHDF, but not both.

* Therapeutic Plasma Exchange (TPE): Plasma containing disease mediators is pulled from
the patient's blood across the filter membrane. A replacement fluid is used to replace the
amount of plasma removed. Access to TPE therapy is controlled via password protection
and requires Gambro personnel to enter a specific password unique for each machine.

Figure 1: Prismaflex Drawing with Miscellaneous Components

1. Status light
a. Green: Indicates that all monitored

parameters are normal during
administration of the treatment (Run
mode).

b. Yellow: Indicates that a Caution or
Advisory alarm has occurred, or an
alarm has been overridden. Immediate
patient safety is not compromised, but
the operator should investigate. Note:
In Setup, Standby, End, and Custom
modes, yellow indicates that all
monitored parameters are normal. but
a patient treatment is not in progress.

c. Red: Indicates that a Warning or
Malfunction alarm has occurred
because of a condition of possible
patient hazard, Immediate operator
intervention is required.

2. Clips (left and right side)
3. Tubing guides
4. Loader
5. Side hook (left and right side)
6. Recessed handle
7. Display

2 8. Upper clip
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Figure 2: Prismaflex@ System The Prismaflex@ System contains software for hemoperfusion
therapy as well as "low weight sets", but these clinical modes
are locked with a password and will be unavailable in the US.
The Prismaflex@ delivery system is loaded with a proprietary
cartridge, which contains all blood tubing and a preattached
hemodialyzer/hemofilter. The Prismaflex@ system has been
designed for the acute setting, primarily in intensive and critical
care units (ICU and CCU). Prismaflex disposable sets for
CRRT must be changed after 72 hours or 780L of blood,

* whichever occurs first, though the system will alert the user that
a set change may be warranted after 24 hours. The system is
designed to monitor the patient therapy, and alarm if needed.
There are a total of 135 different alarms and/or cautions for the
Prismaflex@ device (29 warning alarms, 52 malfunction alarms,
25 cautions, and 29 advisory alarms), and each alarm is given
a priority if multiple alarms occur at once. A complete listing of
the Prismaflex® alarms, their priority, the machine response,
and the operator intervention has been provided in the User's
Manual (Chapter 9 in Attachment 2 of this submission).

The Prismaflex has 5 operating modes: setup, custom,
standby, run, and end. A self test of the device occurs at
startup, prior to therapy initiation, and again periodically (every
2 hours) during therapy. The system architecture of the
Prismaflex® control unit is composed of six major sub-systems
as illustrated in Figure 3 below (taken and modified from
Joshua Nipper's review of K083775). The components of each
sub-system are listed below the sub-system name, and are
discussed below. Also described in Attachment 39.

Figure 3: System Architecture of the Prismaflex® Control Unit

System Architecture of the Prismaflex@ System

Cabinet /Base e--User Interface Control Protective
mTouchscreen 81Loader mAir bubble detector
OBar code reader OBlood Pump OBlood leak detector

Power Supply 'Ethernet 'Fluid Pumps (4) mReturn Clamp
ORS-232 connector OReplacement OPressure Monitors

G PCMCIA slot RDialysate OFluid Pumps (4)

Slaves OCD-ROM OEffluent OScales
'Electromechanical 'Remote Alarm OPre-blood (PBP) mHeparin pump
controls 'Syringe Pump 'Pinch Valves
'Software 'Scales Patient Sensor

1ARPS (Automatic

RePositioning System)
'Pinch Valves
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Cabinet / Base - Consists of the actual hardware that the monitor, blood pumps, and other electronics are
mounted upon. The cabinet contains casters in order to support device relocation, and these casters
have wheel locks to prevent inadvertent movement.

Power Supply - Contains the voltage convertors that can convert 115 Vac, 220 Vac, or 240 Vac into the
necessary voltages used by the Prismaflex@ system (+24 Vm, ±5, and +12V). The power supply also
contains a battery backup used to remove patients from the machine in case of power failure.

Electromechanical controls - The actual electromechanical controls are part of the "slaves"
subcomponent, and are controlled by the system software, the user interface, and the monitors in the
control and protective subsystems.

Software - The system software for the Prismaflex@ control unit is part of the "slaves" subcomponent. A
detailed software review is provided below.

User Interface (UI) - The user interface consists of the component used to control the Prismaflex@
system and to export data. The primary component of the UI is the touchscreen display, which consists

Loader - The loader is part of the control subsystem, and ensures that the disposable set is properly
loaded and that the bar code can be read.
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* Effluent (yellow circle) - provides removal of dialysate solution, replacement solution, and/or
patient fluid into a bag suspended on the effluent system scale

* Pre-blood pump or PBP (white triangle) - provides replacement solution infusion from a bag
suspended on the system scales to a point in the blood flow path between the patient access and
the blood pump

Syringe Pump - This anticoagulant pump is considered part of the control subsystem, and consists of a
linear drive mechanism controlled by a stepper motor. The syringe pump can infuse anticoagulant in a
bolus or in a continuous flow. The rate of the stepper motor is adjusted by the software to accommodate
the size of the syringe (e.g., 10, 20, 30, or 50cc) so that the desired quantity of anticoagulant is
administered. A luer lock syringe can be loaded when the Install Syringe screen is displayed using the
AUTO UP, AUTO DOWN, and CONFIRM softkeys.

Scales - The Prismaflex@ contains four identical scales (replacement, dialysate, effluent, and pre-blood).
Each scale has two independent load cells, and both the control and protective subsystems monitor a
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The sponsor has provided the following block diagram on page 47 of their submission (also in
Attachment 39) which describes the system in a slightly different way (see Figure 4).

Figure 4: Prismaflex® System Overview

Operator Prismaflex

Control Ujr Interface
Sothvare

Protective oto----------------- Software Panel

Loader ______ All devices Power 24V Disable

IC Bus
PIIIIB I' - 0 Syringe pump Encoder

Stop
Stop ARPS _________Blood pump Encoder

. Stop
a Scales 1 I Fluid pumps 4.

Protectiv-e

Software
I------------------------------------------------------------------------------------------------
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V. Predicate Device Comparison

The sponsor has identified the previous version of the PrismaFlex System (K072093) as well as the
Gambro Prisma system (K062090 & others) as their predicate devices. The proposed device is a
software upgrade to the existing PrismaFlex device, from version 3.2 to version 5.1. The Prisma is used
as a predicate device to support the proposed TPE indication. Table 1 compares the proposed device to
the previous version of the Prismaflex, and the TPE functionality of the proposed device to the Prisma
TPE functionality.

DEVICE Prismaflex@ PREDICATE [for TPE] PREDICATE [for CRRT]
K110823 Prisma System R 03.10A Prismaflex® System 3.20

K062090 K072093

Indication for The Prismaflex control unit The Prisma System is The Prismaflex@ System is
Use is intended for: indicated for continuous intended for Continuous Renal

* Continuous Renal solute and/or fluid removal Replacement Therapy (CRRT)
Replacement Therapy in patients with acute renal for patients with acute renal
(CRRT) for patients failure or fluid overload and failure and/or fluid overload
weighing 20 kilograms for therapeutic plasma weighing 20 Kilograms or more.
or more with acute renal exchange in patients with All treatments administered via
failure and/or fluid disease where removal of the Prismaflex@ must be
overload. plasma components is prescribed via a physician.

* Therapeutic Plasma indicated.
Exchange (TPE)
therapy for patients
weighing 20 kilograms
or more with diseases
where removal of
plasma components is
indicated.

All treatments administered
via the Prismaflex control
unit must be prescribed by
a physician.

Dedicated For CRRT: Gambro TPE Set with M60/M100 HF1000 & HF1400
Disposable Sets M60/M100/M150 HF1000 & Plasmafilter PF2000N
Available in U.S. HF1400

For TPE:
TPE 2000 Set

Syringe 10, 20, 30 & 50 ml 20 ml 10, 20, 30 & 50 ml
Anticoagulation User-controllable as Delivered continuously or in User-controllable as continuous

continuous or bolus bolus or bolus
Dialysate CVVH & CVVHDF: Not for TPE. CVVHD & CVVHDF
Flow Rate Range: 0 to 8000 ml/hr Range: 0 to 8000 mI/hr

Increment: 50 ml/hr Increment: 50 mI/hr

Dialysate
Flow Rate ± 30 ml/hr Not for TPE. + 30 mi/hr
Accuracy
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DEVICE Prismaflex@ PREDICATE [for TPE] PREDICATE [for CRRT]
K110823 Prisma System R 03.1OA Prismaflex@ System 3.20

K062090 K072093
Replacement CWH & CVVHDF: TPE: CWH & CWHDF:
solution I Fluid Range: 0 to 8000 ml/hr up to 2000 mI/hr. Range: 0 to 8000 ml/hr
Flow Rate Increment: 50 ml/hr Increment: 50 ml/hr

TPE:
Range: 0 to 5000 ml/hr
Increment: 10 mI/hr

Replacement ± 30 ml/hr ± 30 ml/hr + 30 ml/hr
Flow Rate
Accuracy

Blood Flow Rate Range: 10-450 mlmin. Up to 180 mI/min. Range: 10-450 mIl/min.
Flow rate depends on the
Prismaflex
therapy/set combination
selected by
operator

Blood Flow Rate ±10% of user set rate ±25% of user set rate. ±10% of user set point
Accuracy The accuracy of blood flow Treatment time up to 72 hours

is maintained if:
* the inlet pressure is

higher (less negative)
than -250 mmHg;

* the outlet pressure is
lower than +350 mmHg

Pre-Blood Pump SCUF, TPE: This pump is not available SCUF:
Flow Rate Range: 0 to 1000 mIl/hr with Prisma 0 to 1000 ml/hr

Note: Total PBP Volume is
2000 ml/treatment for TPE CWH, CWHD, CWHDF:

0 to 8000 ml/hr
CWH, CWHD, CVVHDF:
Range: 0 to 4000 ml/hr

Pre-Blood Pump This pump is not available1 30 l/hr± 30 mI/hr
Accuracy ± 30 ml/hr with Prisma

Effluent Pump 0 to 10000 ml/hr depending 0 to 10000 ml/hr depending on
Flow Rate on the therapy 0, or 1000 to 5500 mI/hr the therapy

ECG Discharger YES Electrodes with low contact YES
impedance are required

SCUF SCUF
CWH CWH SCUF

Therapies CWHD CWHD CWH
CWHDF CWHDF CWHD
TPE TPE CWHDF
PBP solution PBP solution
Replacement solution Dialysate Replacement solution

Pumps Dialysate solution plaement Dialysate solution
Effluent Effluent Effluent
Blood Blood Blood

Scales Dialysate Dialysate Dialysate
Replacement Replacement Replacement
Effluent Effluent Effluent
Pre blood (PBP) _Pre blood
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DEVICE Prismaflex@. PREDICATE [for TPE] PREDICATE [for CRRT]
K110823 Prisma System R 03.10A Prismaflex@ System 3.20

K062090 K072093

Transmembrane TMP: TMPa: TMP:
Pressure User set: +70 to +350 mmHg User set: 0 to +100 mmHg User settable: +70 to +300
TMP (CRRT) Default: +350 mmHg Default: +100 mmHg mmHg Default: +300 mmHg
TMPa (TPE) TMPa:

User set; +50 to +100 mmHg
Default: +100 mmHg

DialysateCdystet Dialysate Conductivity and Dialysate Conductivity and Dialysate Conductivity andConductivity Temperature are not Temperature are not Temperature are not controlled
T pt controlled by Prismaflex controlled by Prisma by Prismaflex
Temperature
Patient Fluid 0 to 2000 ml/hr maximum
Removal for CRRT 0 to 2000 ml/hr 0 to 2000 mIl/hr
Performance 0 to 1000 ml/hr for TPE Increment: 10 ml/hr Increment: 10 ml/hr
Range Increment: 10 ml/hr

± 30 ml/hr ± 30 ml/hr ± 30 ml/hr
Patient Fluid ± 70 mI/3hr Scales calibrated at ambient ± 70 ml/3hr
Removal ± 300 ml/24hr temperature at which they will ± 300 ml/24hr
Performance Scales calibrated at be used. Ambient temperature Scales calibrated at ambient
Range Accuracy ambient temperature at change less than ±10C (5.4 OF) temperature at which they will

which they will be used. during treatment, be used. Ambient temperature
hichangele wthn ±3 u ± 30 ml/2hr change less than ±30C (5.4 OF)Ambien tempeature+ 300 ml/24hrduigtemn.

Scales calibrated at ambient(5.4 OF) during treatment, temperature at which they will
be used. Ambient temperature
change less than ±30C (5.4 OF)
during treatment.

Access Access Pressure: Access Pressure: Access Pressure:
-250 to +300 mmHg -250 to +50 mmHg -250 to +300 mmHg

Return Pressure Return Pressure: Return Pressure: Return Pressure:
-50 to +350 mmHg -50 to +350 mmHg -50 to +350 mmHg

Access
Pressure and ±10% of reading or ± 8 mmHg ±10% of reading or ± 8 mmHg ±10% of reading or ± 8 mmHg
Return Pressure whichever is greater (whichever is greater) (whichever is greater)
Accuracy

Pre-treatment Hematocrit Pre-treatment Hematocrit
TPE Settings: Range: 10 to 60% Range: 10 to 60% N/A for CRRT.

Increment: 1% Increment: 1%
Default: 30% Default: 43%

Total Replacement Volume Total Replacement Volume
Range: 0 to 10,000 ml Range: 0 to 10,000 ml N/A for CRRT
Increment: 100 ml Increment: 100 ml
Default: 3000 ml Default: 3000 ml
Patient Plasma Loss Rate Patient Plasma Loss Rate
Range: 0, or 10 to 1000 ml/hr Range: 0, or 10 to 1000 ml/hr N/A for CRRT
Increment: 10 mIl/hr Increment: 10 ml/hr
Default: 0 ml/hr Default: 0 mIl/hr
Replacement Container Replacement Container
Volume Volume
Range: 0 to 5000 ml Range: 0 to 5000 ml N/A for CRRT
Increment: 10 ml Increment: 10 ml
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I consider the predicate device comparison to be acceptable.

VI. Labeling

Gambro has provided the following labeling for the Prismaflex® System:

User Manuals
* Prismaflex@ Operator's Manual can be found in Attachment 2.
* Prismaflex® Service Manual can be found in Attachment 1.
* Communication Programmer's Guide can be found in Attachment 3.

A detailed description of TPE is provided in the Prismaflex@ Operator's Manual in Chapter 6 "Therapeutic
Plasma Exchange", Chapter 12 "Specifications" in Attachment 2.
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Warnings and Cautions
The warnings and cautions that are applicable for Prismaflex@ System can be found on pages 1:7-
1:11 in the Prismaflex@ Operator's Manual in Attachment 2.

Maintenance Information
The maintenance information applicable for the Prismaflex@ System can be found at Chapter 11 in the
Prismaflex@ Operator's Manual in Attachment 2.

Labels
Sample of type label and of labels affixed directly to the Prismaflex@ System can be found in
Attachments 4 and 262.

Attachment 262 includes the warning sticker which is placed directly on the device:

"WARNING Only intended for patients weighing 20 kilograms or more."

The User's Manual for the Prismaflex@ System is through, and contains the following sections:

1. Before You Get Started
2. Description of the Prismaflex System
3. General Prismaflex Functions
4. Operating the Prismaflex System
5. Continuous Renal Replacement Therapies (CRRT)
6. Therapeutic Plasma Exchange (TPE)
7. Anticoagulation Methods
8. Blood Warmers
9. Alarm System
10. Troubleshooting
11. Maintenance
12. Specifications
13. Appendix A: Guidelines and Manufacturer's Declaration Electromagnetic Emissions and Immunity
14. Disposable Sets Tables
15. Index

The User's Manual for the Prismaflex System is very similar to the manual previously cleared for the
predicate Prismaflex System, with the exception of the TPE additions. For the TPE section, the
information presented is similar to the cleared labeling for the Gambro Prisma system (K062090). Like
the predicate device, the labeling for the proposed device specifies that sterile dialysate should be used
(page 5:2 of the manual provided in Attachment 2). While the specifications provided in the device
comparison list the blood flow rate ranges from 10 to 450 mL/min, it should be noted that for the listed
blood flow rate in the User's Manual ranges from 50 to 450 mL/min (for disposable sets available in the
US), but the actual range is dependant on the set chosen (page 14:2 of the manual provided in
Attachment 2).

The proposed labeling can be considered acceptable.

VII. Sterilization/Shelf LifelReuse
There are no changes to the patient contacting portions of this device (the Prismaflex sets); therefore, this
section does not apply.

VIII. Biocompatibility
There are no changes to the patient contacting portions of this device (the Prismaflex sets); therefore, this
section does not apply.
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IX. Software
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X. Electromagnetic Compatibility and Electrical, Mechanical and Thermal Safety

XI. Performance Testing - Bench
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The performance testing section can be considered acceptable.

XII. Performance Testing - Animal

No animal testing was conducted for the proposed modification; therefore, this section does not apply.

XIll. Performance Testing - Clinical
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XVI. Substantial Equivalence Discussion

The sponsor has compared their proposed device to the Prisma system (most recently updated in
K062090), and the Prismaflex (most recently updated in K072093). Both of these predicate devices were
modified in those 510(k)s to address the root cause of fluid balance issues.

The Indications for Use statement has not changed from the predicate Prismaflex device.

NOTE: the answers in the chart below must match those of the decision making flow chart, and
the statements below the chart MUST be answered.

Yes No
1. Same Indication Statement? V If YES =GoTo3

2. Do Differences Alter The Effect Or Raise New V If YES = Stop NSE
Issues of Safety Or Effectiveness?

3. Same Technological Characteristics? V If YES = Go To 5
4. Could The New Characteristics Affect Safety Or If YES = Go To 6

Effectiveness?

5. Descriptive Characteristics Precise Enough? V If NO = Go To 8
If YES = Stop SE

6. New Types Of Safety Or Effectiveness Questions? If YES = Stop NSE
7. Accepted Scientific Methods Exist? If NO = Stop NSE
8. Performance Data Available? V If NO = Request Data
9. Data Demonstrate Equivalence? V Final Decision: SE

Note: See link for Flowchart to assist in decision-making process. Please complete the following table
and answer the corresponding questions. "Yes" responses to questions 2, 4, 6, and 9, and every"no" response requires an explanation.
htto://eroom.fda.aov/eRoomReplFiles/CDRH3/CDRHPremarketNotification5lOkProgram/0 4148/FLOWC
HART%20DECISION%20TREE%20. DOC
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XVII. Contact History

XVIII. Recommendation: Substantially Equivalent (SE)

I recommend that the subject device, the Prismaflex@ System, Software Version 5.10, be found
substantially equivalent to predicate devices under the following classification:

Regulation Number: 21 CFR § 876.5860
Regulation Name: High permeability hemodialysis system
Regulatory Class: II
Product Code: KDI

bavid A. Pudwill Date

Carolyn Y. N land, Ph.D. Date
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