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510(k) SUMMARY
Vapotherm, Inc.’s Precision Flow™

Submitter’s Name, Address, Telephone Number, Contact Person
and Date Prepared:

Vapotherm, Inc.
198 Log Canoce Circle
Stevensville, Maryland 21666

Phone: 410-604-3977
Facsimile: 410-604-3978

Contact Person: Gregory A. Whithey
Date Prepared: Aprit 15, 2008
Name of Device and Name/Address of Sponsor
Precision Flow™
Vapotherm, Inc.
198 Log Cance Circle
Stevensville, Maryland 21666
A. Common or Usual Name
Humidifier, Respiratory Gas (Direct Patient Interface)
B. Classification Name
Humidifier, Respiratory Gas (Direct Patient Interface)
Anesthesiology Panel (868.5450)
Class |l
C. Product Code
BTT

D. Predicate Devices

KOXADHSD

JUL 17 2008

Vapotherm, inc. 2000i& 2000h K000401, K0142245, K042245

Medtec Oxygen Sensor K063488
Bird Products Air-Oxygen Blender K911962

198 Log Canoe Circie Stevensville, MD 21666 T 410.604 3977 F 410.604.3978 www.vihem.com
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E. Intended Use / Indications for Use

The Precision Flow™ is intended to be used for adding warm moisture to
breathing gases from an external source for administration fo a
neonate/infant, pediatric and adult patients in the hospital, sub-acute
institutions, and home settings. It adds heat and moisture to a blended
medical air/oxygen mixture and assures the integrity of the precise
airfoxygen mixture via an integral oxygen analyzer. The flow rates may be
from 1 to 40 liters per minute via nasal cannula.

F. Technological Characteristics
The Precision Flow™ consists of two parts:

The main unit which contains all the electrical and electronic components
including the electronic biender and flow controllers. All the sensors are
located in the main unit. The main unit has no water pathways and the gas
pathway contains only dry gas at room temperature, and consequently does
not need internal cleaning or disinfection.

The disposable components comprising the disposable water module,
vapor transfer cartridge and heated delivery tube. Conditions in the
circulating water and gas streams are sensed remotely via the interface
between the main unit and the disposable module.

1. Main unit:

¢ The flow of oxygen and air are measured by mass flow sensors. The
operating software caiculates the required flow of each needed to reach
the target flow and oxygen percentage set by the operator. The system
controls gas flows accordingly by adjusting proportional solenoid valves on
the gas lines. An oxygen sensor monitors the gas mixture and signals any
discrepancy between target and measured percentage. The oxygen
sensor is automatically calibrated with oxygen at power-up and every 24
hours.

¢ Firmware running in the main unit uses sensors to monitor gas pressure,
water level and water temperature, and to detect air leaks into the water
circuit (bubble detector) and water leaks into the gas circuit (droplet
detector). Alarms are displayed if any parameters are outside the normal
range. Other indicators show low charge in the backup battery, and the
type of cartridge installed. An internal battery backup will maintain the set
flow and oxygen blend for at least 15 minutes without AC power.

198 Log Canoe Circle Stevensville, MD 21666 T 410.604.3977 F 410.604.3578 www, vtherm.com
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2. Disposable components:

» Vapor Transfer Cartridge. [n the cartridge blended gas passes through
the lumens of hundreds of parallel hollow fibers made of a specially
developed polymer. Warm water circulates around the fibers and diffuses
as vapor through the fiber material into the gas stream flowing through
each fiber. Unlike most humidifiers, there is no direct contact between the
water and gas streams. The gas stream leaves the cartridge essentially
saturated with vapor at the set temperature.

¢ Triple-lumen heated delivery tube. The warmed humidified gas passes
through the center lumen. The center lumen is surrounded by two outer
lumens carrying warmed water to maintain the temperature of the inner
lumen and to minimize rain-out. A proprietary short nasal cannula is
connected to the end of the delivery tube and passes the humidified
breathing gas to the patient's nose.

s Disposable module. The module houses a water reservoir, pump,
connections for the cartridge and delivery tube, and sensor interfaces to
the main unit. Water is pumped past a heater piate through the outer
lumens of the delivery tube. Returning water passes through the outer
jacket of the Vapor Transfer Cartridge where some water is lost as vapor
to the gas stream. There is no direct contact between water and gas flows.
The water then returns to the pump reservoir. Heater power is adjusted
continuously to maintain the set temperature. Water flows into the circuit
from the water bag to replace evaporative losses in the Vapor Transfer
Cartridge. Air is purged to atmosphere from the circulation via a
hydrophobic filter membrane.

3. Summary of Non-Clinical Performance Data
The following table lists the non-clinical Performance Testing Data
that was performed on the Precision Flow™:

§

1 Biocompatibility — Murine Local Lym ) {Sensitization)
2 Biccompatibility — ISO Intracutanecus Reactivity Test (irritation)

3 Bioccompatibility - MEM Elution (Cytotoxcity)

4 Vplatile Organic Compounds (VOC), EPA Compendiurn Method TO-15

5 Particulate Matter, NIOSH Method 0500

6 EMC Test

7 Emissions Test

B8 Safety Inspection Test

9 IEC 60601-1, Medical Electrical Equipment Part 1: General Requirements for Safety
10 [EC 60601-1-4, Medical Electrical Equipment Part 1-4 — Collateral Standard:

Programmable Electrical Medical Systems

198 Log Canoe Circle Stevensville, MD 21666 T 410.604 3977 F 410.604.3978 www.vtherm.com
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IEC6 ical electrical equipment, General requiremen basic safety and
essential performance Collateral standard: General requirements, tests and guidance
for alarm systems in medical electrical equipment and medical electrical systems

12 Bio Burden, 30 Day Comparative Use Testing

13 Ximedica TRP 1097, “Vapotherm Precision Flow Hyperthermic Humidification System,
System Software Verification & Validation Test Plan”

14 TRP 1071 “System Software Test" (Btack Box)

15 Unit Test Case Listing — 3VAP1004/TRP 1092 {(White Box)

16 Thermal Stability

17 Blender Comparison Performance

¢ Bio Burden, 30 Day Comparative Use Testing: After a thirty day
comparative use testing, there were no detectible bacteria in any
water condensation samples from the Precision Flow® devices
either initially (3 days) or after 30 days of operation.

* The Precision Flow™ software was verified and validated in
accordance with applicable FDA guidance documents.

+ The Volatile Organic Components and Particulate Mater tests were
performed to recognized standards.

Substantial Equivalence
The Precision Flow™ is as safe and effective as the Vapotherm 2000i and
2000h, the Bird Mircoblender, and the Medtec Oxygen Sensor. The Precision
Flow™ has the same intended uses and similar indications, technological
characteristics, and principles of operation as its predicate devices. The minor
technological differences between the Precision Flow™ and its predicate devices
raise no new issues of safety or effectiveness. Performance data demonstrate
that the Precision Flow™ is as safe and effective as the predicate devices. Thus,
the Precision Flow™ is substantially equivalent.

198 Log Canoe Circle Stevensville, MD 21666 T 410.604.3977 F 410.604.3978 www viherm com
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

WEALTR
< %4,

vz Food and Drug Administration
9200 Corporate Boulevard
Rockville MD 20850

Vapotherm, Incorporated

C/O Mr. Jonathan S. Kahan '

Hogan & Hartson L.L.P. JUiL

555 Thirteenth Street, NW 1 7 2008
Washington DC 20004

Re: KO72845
Trade/Device Name: Precision Flow™
Regulation Number: 21 CFR 868.5450
Regulation Name: Respiratory Gas Humidifier
Regulatory Class: 11
Product Code: BTT
Dated: June 27, 2008
Received: June 30, 2008

Dear Mr. Kahan:

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 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 1o 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.

If your device is classified (see above) into either class II (Special Controls) or class Il
(PMA), it may be subject to such 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.



Page 2 - Mr. Kahan

Pleasc 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); 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 531-542 of the Act);
21 CFR 1000-1050.

This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a
legally marketed predicate device results in a classification for your device and thus, permits

(AR, S SR, [ s TP PR
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If you desire specific advice for your device on our labeling regulation (21 CFR Part 801),
please contact the Center for Devices and Radiological Health’s (CDRH’s) Office of
Compliance at (240) 276-0120. Also, please note the regulation entitled, “Misbranding by
reference to premarket notification” (21CFR Part 807.97). For questions regarding
postmarket surveillance, please contact CDRH’s Office of Surveillance and Biometric’s
(OSB’s) Division of Postmarket Surveillance at 240-276-3474. For questions regarding the
reporting of device adverse events (Medical Device Reporting (MDR)), please contact the
Division of Surveillance Systems at 240-276-3464. 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 number (800)
638-2041 or (240) 276-3150 or at its Internet address
http:/fwww.fda.gov/cdrh/industry/support/index.html.

Sicerely yours,

Syl L

@ﬂ. Chiu Lin, Ph.D.
Director
Division of Anesthesiology, General Hospital,
Infection Control and Dental Devices
Office of Device Evaluation

Center for Devices and
~ Radiological Health

Enclosure



Premarket Notification 510{k) Vapotherm, Inc. Precision Flow™
Section 4 — Indications for Use Statement

Indications for use

510(k) Number (if known):  K072845

Device Name: Precision Flow™

Indications for llse:

Precision Flow™ is intended for use to add warm moisture to breathing gases
from an external source for administration to a neonate/infant, pediatric and adult
patients in the hospital, sub-acute institutions, and home settings. It adds heat
and moisture to a blended medical airfoxygen mixture and assures the integrity
of the precise air/oxygen mixture via an integral oxygen analyzer. The flow rates
may be from 1 to 40 liters per minute via nasal cannuila.

Precision Use ___X_ AND/OR Over-The counter Use
(Part 21 CFR 801 Subpart D) (21 CFR 801 Subpart C)

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

Concurrence of CORH, Office of Device Evaluation (ODE)

Do ] o it et

(Division Sign-0ffy &
Division of Anesthesiology, General Hospital
Infection Controf, Dental Devices

510(k) Number: /< 07 §vJ
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

REALTH
< * 4,

Mrrvige Food and Drug Administration
9200 Corporate Boulevard

- . ‘ Rockville MD 20850

Vapotherm, Incorporated

C/0 Mr. Jonathan S. Kahan '

Hogan & Hartson L.L.P. JUL 1

555 Thirteenth Street, NW . 7 2008
Washington DC 20004

Re: K072845

Trade/Device Name: Precision Flow™

“Regulation Number: 21 CFR 8685450
Regulation Name: Respiratory Gas Humidifier
Regulatory Class: 11
‘Product Code: BTT
Dated: June 27, 2008
Received: June 30, 2008

e Dear Mr. Kahan:

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 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. '

If your device is classified (see above) into either class II (Special Controls) or class III
(PMA), it may be subject to such 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.
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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); 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 531-542 of the Act);
21 CFR 1000-1050. ' ,
This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a
legally marketed predicate device results in a classification for your device and thus, permits
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If you desire specific advice for your device on our labeling regulation (21 CFR Part 801),
please contact the Center for Devices and Radiological Health’s (CDRH’s) Office of
Compliance at (240) 276-0120. Also, please note the regulation entitled, “Misbranding by
reference to premarket notification” (21CFR Part 807.97). For questions regarding
postmarket surveillance, please contact CDRH’s Office of Surveillance and Biometric’s
(OSB’s) Division of Postmarket Surveillance at 240-276-3474. For questions regarding the
reporting of device adverse events (Medical Device Reporting (MDR)), please contact the
Division of Surveillance Systems at 240-276-3464. 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 number (800)
638-2041 or (240) 276-3150 or.at its Internet address :
http:/fwww.fda gov/cdrh/industry/support/index.htmil.

“Sincerety yours,
QA Chiu Lin, Ph.D. |
Director _
Division of Anesthesiology, General Hospital,
Infection Control and Dental Devices
Office of Device Evaluation

Center for Devices and
" Radiological Health

" Enclosure



Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 4 — Indications for Use Statement

.Indications for use

510(k) Number (if known): __K072845

Device Name: Precision Flow™

Indications for llse-

Precision Flow™ is intended for use to add warm moisture to breathing gases
from an external source for administration to a neonatefinfant, pediatric and adult
patients in the hospital, sub-acute institutions, and home settings. It adds heat
and moisture to a blended medical airfoxygen mixture and assures the integrity
of the precise air/foxygen mixture via an integral-oxygen analyzer. The flow rates
may be from 1.10-40 liters per minute via nasal cannuia.

Precision Use _X_ . AND/OR Over-The counter Use
(Part 21 CFR 801 Subpart D) (21 CFR 801 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER
PAGE OF NEEDED)
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Concurrence of CDRH, Office of Dewce Evaluation (ODE)

S PRy IN P

(Division Sign-0ff) ¢

- Division of Anesthesiology, Generat Hospital
Infection Control, Dental Devices

510(k) Number: /< 07 §YJ
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

WEALTH
of Ay,
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T Mg Food and Drug Administration
‘ 9200 Corporate Boulevard
Rockville MD 20850

Vapotherm, Incorporated
C/0 Mr. Johnathan S. Kahan

Regulatory Counsel APR 12008

Hogan & Hartson L.L.P.

555 Thirteenth Street, NW

Washington, DC 20004 E
AP - 1

Re: K072845

Trade Name: Precision Flow™

Dated: February 21, 2008
Received: February 26, 2008

Dear Mr. Kahan: )

We have reviewed your Section 510(k) premarket notification of intent to market the
device referenced above. We cannot determine if the device is substantially equivalent to a
legally marketed predicate based solely on the information you provided. To complete the
review of your submission, we require the following information.

1. Please contact Kimberly Love at (240) 276-4251 or via email at
kimberly.love@fda.hhs.gov upon receipt of this letter in order to schedule a
teleconference to discuss the issues presented below.

5 [(B)&)
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ii.
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b.
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Page 6 - Mr. Kahan

The deficiencies identified above represent the issues that we believe need to be resolved
before our review of your 510(k) submission can be successfully completed. In developing
the deficiencies, we carefully considered the statutory criteria as defined in Section 5 13(i)
of the Federal Food, Drug, and Cosmetic Act for determining substantial equivalence of
your device. ' '

We also considered the burden that may be incurred in your attempt to respond to the
deficiencies, We believe that we have considered the least burdensome approach to
resolving these issues. If, however, you believe that information is being requested that is
not relevant to the regulatory decision or that there is a less burdensome way to resolve the
issues, you should follow the procedures outlined in the “A Suggested Approach to
Resolving Least Burdensome Issues” document. It is available on our Center web page at:
http://www.fda.gov/cdrh/modact/leastburdensome.html

You may not market this device until you have provided adequate information described
above and required by 21 CFR 807.87(1), and you have received a letter from FDA
allowing you to do so. If you market the device without conforming to these requirements,
you will be in violation of the Federal Food, Drug, and Cosmetic Act (Act). You may,
however, distribute this device for investigational purposes to obtain clinical data if needed
to establish substantial equivalence. Clinical investigations of this device must be
conducted in accordance with the investigational device exemption (IDE) regulations.

[f the information, or a request for an extension of time, is not received within 30 days, we
will consider your premarket notification to be withdrawn and your submission will be
deleted from our system. If you submit the requested information after 30 days it will be
considered and processed as a new 510(k)(21 CFR 807.87(1)); therefore, all information
previously submitted must be resubmitted so that your new 510(k) is complete. Please
note our guidance document entitled, “Guidance for Industry and FDA Staff FDA and
Industry Actions on Premarket Notification (510(k)) Submissions: Effect on FDA Review
Clock and Performance Assessment”. If the submitter does submit a written request for an
extension, FDA will permit the 510(k) to remain on hold for up to a maximum of 180 days
from the date of the additional information request.

The purpose of this document is to assist agency staff and the device industry in
understanding how various FDA and industry actioris that may be taken on 510(k)s should
affect the review clock for purposes of meeting the Medical Device User Fee and
Modernization Act. You may review this document at
http://www.fda.gov/cdrh/mdufma/guidance/1219.html.

\\\b
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The requested information, or a request for an extension of time, should reference your
above 510(k) number and 'should be submitted in duplicate to:

Food and Drug Administration

Center for Devices and
Radiological Health

Document Mail Center (HFZ-401)

9200 Corporate Boulevard

Rockville, Maryland 20850

If you have any questions concerning the contents of the letter, please contact Ms.

Kimberly Love at (240) 276-4251. If you need information or assistance concerning the

IDE regulations, please contact the Division of Small Manufacturers, International and
Consumer Assistance at its toll-free number (800) 638-2041_or at (240).276-3150, or at its .

P LA LA At WS

Internet address http://www.fda.gov/cdrh/industry(support/index.html.

Sincerely yours,

A fA

& Chiu Lin, Ph.D.
Director
Division of Anesthesiology, General Hospital,
Infection Control and Dental Devices '
Office of Device Evaluation
Center for Devices and
Radiological Health -

“U



- Vapotherm, Incorporated
C/O Mr. Johnathan 8. Kahan
Regulatory Counsel
Hogan & Hartson L.L.P.

555 Thirteenth Street, NW
Washingion, DC 20004

Re: K072845
Trade Name: Precision Flow"
Dated: February 21, 2008
Recetved: February 26, 2008

M

Dear Mr. Kahan:

We have reviewed your Section 510(k) premarket notification of intent to market the
device referenced above. We cannot determine if the device is substantially equivalent to a
legally marketed predicate based solely on the information you provided. To complete the
review of your submission, we require the following information.

1. Please contact Kimberly Love at (240) 276-4251 or via email at
kimberly.love@dfda.hhs.gov upon receipt of this letter in order to schedule a

teleconference Lo discuss the issues presented below.
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The deliciencies identified above represent the issues that we believe need to be resolved
before our review of your 510(k) submission can be successfully completed. In developing
the deficiencies, we carefully considered the statutory critena as defined in Section 513(i)
of the Federal Food, Drug, and Cosmetic Act for determining substantial equivalence of
your device.

We also considered the burden that may be incurred in your attempt to respond to the
deficiencies. We believe that we have considered the least burdensome approach to
resolving these issues. If, however, you believe that information is being requested that is
not relevant to the regulatory decision or that therc is a less burdensome way to resolve the
issues, you should follow the procedures outlined in the “A Suggested Approach to
Resolving Least Burdensome Issues” document. It is available on our Center web page at:
http://www.[{da.gov/cdrh/modact/leastburdensome. html

You may not market this device until you have provided adequate information described
above and required by 21 CFR 807.87(1), and you have received a letter from FDA
allowing you to do so. If you market the device without conforming to these requirements,
you will be in violation of the Federal Food, Drug, and Cosmetic Act (Act). You may,
however, distribute this device for investigational purposes to obtain clinical data if needed
to establish substlantial equivalence. Clinical investigations of this device must be
conducted in accordance with the investigational device exemption (IDE) regulations.

If the information, or a request for an extension of time, is not received within 30 days, we
will consider your premarket notification to be withdrawn and your submission will be
deleted from our system. If you submit the requested information after 30 days it will be
considered and processed as a new 510(k)(21 CFR 807.87(1)); therefore, all information
previously submitted must be resubmitted so that your new 510(k) is complete. Please
note our guidance document entitled, “Guidance for Industry and FDA Staff FDA and
Industry Actions on Premarket Notification {(510{k)) Submissions: Effect on FDA Review
Clock and Performance Assessment”. If the submitter does submit a written request for an
extension, FDA will permit the 510(k) to remain on hold for up to a maximum of 180 days
from the date of the additional information request.

The purpose of this document is to assist agency staff and the device industry in
understanding how various FDA and industry actions that may be taken on 510(k)s should
affect the review clock for purposes of meeting the Medical Device User Fee and
Modernization Act. You may review this document at '
http://www.fda.gov/edrh/mdufma/guidance/1219.html.

R RIAN



- Page 7 — Mr, Kahan’

The requested information, or a request for an extension of time, should reference your
above 510(k) number and should be submitted in duplicate to: -

FFood and Drug Administration
Center for Devices and

Radiological Health
Document Mail Center (HFZ-401) ~
9200 Corporate Boulevard |
Rockville, Maryland - 20850

If you have any questions concerning the contents of the letter, please contact Ms.
Kimberly Love at (240) 276-4251. If you need information or assistance concerning the -
IDE regulations, please contact the Division of Small Manufacturers, International and
Consumer Assistance at its loll-free number (800) 638-2041 or at (240) 276-3150, or at its
Internet address http://www.fda.gov/cdrh/industry/support/index. html,

Sincerely yours,

Chiu Lin, Ph.D.
Director _
Division of Anesthesiology, General Hospital,
Infection Control and Dental Devices
Office of Device Evaluation
Center for Devices and .
Radiological Health
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
Center for Devices and
Radiological Health

Office of Device Evaluation
Document Mail Center (HFZ-401)
9200 Corporate Blvd.

December 11, 2007 Rockville, Maryland 20850
VAPOTHERM, INC. 510 (k} Number: K072845
C/O HOGAN&HARTSON L.L.P Device: PRECISION FLOW

555 THIRTEENTH STREET, NW
WASHINGTON, DC 21666
ATTN: JONATHAN S. KAHN

Extended Until: 06-MAY-2008

Based on your recent reguest, an extension of time has been granted
for you to submit the additional information we requested.

If the additional information (AI} is not received by the

"Extended Until" date shown above, your remarket notification will

be considered withdrawn (21 CFR 807.87(1 If the submltter does
submit a written request for an exten51on "FDA will permit the 510 (k)
to remain on hold for up to a maximum of 180 days from the date of the
AT request.

If you have procedural questions, please contact the Division of Small
Manufacturers International and Consumer Assistance (DSMICA) at
{240)276-3150 or at their toll-free number (800) 638-2041, or contact
the 510k staff at (240)276-4040.

Sincerely yours,

Marjorie Shulman
Supervisory Consumer Safety Officer
Premarket Notification Section
Office of Device Evaluation
Center for Devices and

Radiological Health

52



VAPOTHERM

December 7, 2007

o S
3 >
¢ "B O
By Federal Express and Electronic Copy f';i < 'c%
-
at
Food and Drug Administration "'.-:o )
Center for Devices and Radiological Health 2 Z
Document Mail Center (HFZ-401) e

9200 Corporate Boulevard
Rockville, Maryland 20850

RE: Request for an Extension of Time Regarding 510(k) K072845
Trade Name: Precision Flow™

Response to FDA's Letter Dated November 8, 2007

Dear Sir or Madam:

The purpose of this letter is to request that the Food and Drug
Administration (“FDA” or “the agency”) grant Vapotherm, Inc. (“Vapotherm™ or the
“company”) a one hundred and twenty (120} day extension, until March 7, 2008,
to gather the information and complete all required tests necessary to respond to
FDA's request for additional information regarding its letter to the company dated

November 8, 2008, concerning the 510(k) premarket notification for the Precision
Flow™ (K072845) device. Vapotherm has reviewed the content of FDA's

request for additional information and has concluded that the company will need
the additional time to complete all testing and fully respond to all of the requested
information. The company will certainly submit the additional information to FDA

before the end of the requested extension of time (March 7, 2008), if the test
results become available sooner than expected.

o

Page 1 of 2
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Document Mail Center (HFZ-401)
December 7, 2007

Thank you for your consideration regarding this request. Please contact
me at (410) 604-3977, extension 108, or at/(0)©) , if you have
any questions concerning this request.

(b))

Greg . Mﬂ%
VP ulatory A
Vapotherm, Inc.

198 Log Canoe Circle
Stevensville, Maryland 21666

Cc: Jonathan S. Kahan, Esq., Hogan & Hartson L.L.P.
W. Robert Storey, President and CEO, Vapotherm, Inc.
Chiu Lin, Ph.D., Director FDA, Office of Device Evaluation
Kimberly Love, FDA

Page 2 of 2
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VAPOTHERM

December 7, 2007

By Federal Express and Electronic Copy

PAAINAY

200201 330

Food and Drug Administration

Center for Devices and Radiological Health
Document Mail Center (HFZ-401)

9200 Corporate Boulevard

Rockville, Maryland 20850

IWA HA¥AD vdd

RE: Request for an Extension of Time Regarding 510(k} K072845
Trade Name: Precision Flow™
Response to FDA’s Letter Dated November 8, 2007

Dear Sir or Madam:

The purpose of this letter is to request that the Food and Drug
Administration (“FDA" or “the agency”) grant Vapotherm, Inc. (“Vapotherm” or the
“company”) a one hundred and twenty (120} day extension, until March 7, 2008,
to gather the information and compiete all required tests necessary to respond to
FDA’s request for additional information regarding its letter to the company dated
November 8, 2008, concerning the 510(k) premarket notification for the Precision
Flow™ (K072845) device. Vapotherm has reviewed the content of FDA's
request for additional information and has concluded that the company will need
the additional time to complete all testing and fully respond to all of the requested
information. The company will certainly submit the additional information to FDA
before the end of the requested extension of time (March 7, 2008), if the test
results become available sooner than expected.

Page 1 of 2
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Document Mail Center {(HFZ-401)
December 7, 2007

Thank you for your consideration reg'ardi'nQ this request. Please contact
me at (410) 604-3977, extension 109, or at |(b)(6) , if you have
any questions concerning this request.

Sincefaly,
b)(6)

(

Greagh/A. Wﬁitr}%y?
VP ulatory Affat
Vapotherm, Inc.

198 Log Canoe Circle
Stevensville, Maryland 21666

Cc:  Jonathan S. Kahan, Esq., Hogan & Hartson L.L.P.
W. Robert Storey, President and CEO, Vapotherm, Inc.
Chiu Lin, Ph.D., Director FDA, Office of Device Evaluation
Kimberly Love, FDA

Page 2 of 2

\SBL



VAPOTHERM

December 7, 2007

By Federal Express and Electronic Copy

Food and Drug Administration

Center for Devices and Radiological Health
Document Mail Center (HFZ-401)

9200 Corporate Boulevard

Rockville, Maryland 20850

RE: Requestforan Extension'of Time Regarding 510(k) K072845
Trade Name: Precision Flow™
Response to FDA’s Letter Dated November 8, 2007

Dear Sir or Madam:

The purpose of this letter is to request that the Food and Drug
Administration (*FDA" or “the agency”) grant Vapotherm, Inc. (“Vapotherm” or the
“company”} a one hundred and twenty (120) day extension, until March 7, 2008,
to gather the information and complete all required tests necessary to respond to
FDA'’s request for additional information regarding its letter to the company dated
November 8, 2008, concerning the 510(k) premarket notification for the Precision
Flow™ (K072845) device. Vapotherm has reviewed the content of FDA's
request for additional information and has concluded that the company wili need
the additional time to complete all testing and fully respond to all of the requested
information. The company will certainly submit the additional information to FDA
before the end of the requested extension of time (March 7, 2008), if the test
results become available sooner than expected.

Page 1 of 2
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Document Mail Center (HFZ-401)
December 7, 2007

Thank you for your consideration regarding this request. Please contact
me at (410) 604-3977, extension 109, or at [(5)() if you have
any gquestions concerning this request.

Sincefey,

(b)(6)

Grec . Wﬁt%
VP ulatory Affet
Vapotherm, Inc.

198 Log Canoe Circle
Stevensville, Maryland 21666

Cc:  Jonathan S. Kahan, Esq., Hogan & Hartson L.L.P.
W. Robert Storey, President and CEO, Vapotherm, Inc.
Chiu Lin, Ph.D., Director FDA, Office of Device Evaluation
Kimberly Love, FDA

Page 2 of 2
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
9200 Corporate Boulevard

NOV 8 - 2007 Rockville MD 20850 - -

Vapotherm, Incorporated
C/O Mr. Johnathan Kahan
Regulatory Counsel
Hogan & Hartson L.L.P.
555 Thirteenth Street, NW
Washington, DC 20004

Re: K072845
Trade Name: Precision Flow™ -
Dated: October 2, 2007
Received: October 4, 2007

Dear Mr. Kahan:

We have reviewed your Section 510(k) premarket notification of intent to market the
device referenced above. We cannot determine if the device is substantially equivalent to a
legally marketed predicate based solely on the information you provided. To complete the
review of your submission, we require the following information.

1.
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Page 5 — Mr. Kahan

The deficiencies identified above represent the issues that we believe need to be resolved
before our review of your 510(k) submission can be successfully completed. In developing
the deficiencies, we carefully considered the statutory criteria as defined in Section 513(i)
of the Federal Food, Drug, and Cosmetic Act for deterrnmmg substantial equlvalence of
your device.

We also considered the burden that may be incurred in your attempt to respond to the

deficiencies. We believe that we have considered the least burdensome approach to

resolving these issues. If, however, you believe that information is being requested that is

not relevant to the regulatory decision or that there 1s a less burdensome way to resolve the

issues, you should follow the procedures outlined in the “A Suggested Approach to

- Resolving Least Burdensome Issues” document. It is available on our Center web page at:
http://www.fda.gov/cdrh/modact/leastburdensome.html :

You may not market this device until you have provided adequate information described
above and required by 21 CFR 807.87(1), and you have received a letter from FDA
allowing you to do so. If you market the device without conforming to these requirements,
you will be in violation of the Federal Food, Drug, and Cosmetic Act (Act). You may,
however, distribute this device for investigational purposes to obtain clinical data if needed
to establish substantial equivalence. Clinical investigations of this device must be
conducted in accordance with the investigational device exemption (IDE) regulations.

If the information, or a request for an‘extension of time, is not received within 30 days, we
will consider your premarket notification to be withdrawn and your submission will be
deleted from our system. If you submit the requested information after 30 days it will be
considered and processed as a new 510(k)(21 CFR 807.87(1)); therefore, all information
previously submitted must be resubmitted so that your new 510(k) is complete. Please
note our guidance document entitled, “Guidance for Industry and FDA Staff FDA and
Industry Actions on Premarket Notification (510(k)) Submissions: Effect on FDA Review
Clock and Performance Assessment”. If the submitter does submit a written request for an
extension, FDA will permit the 510(k) to remain on hold for up to a maximum of 180 days '
from the date of the additional information request.

The purpose of this document is to assist agency staff and the device industry in
understanding how various FDA and industry actions that may be taken on 510(k)s should
affect the review clock for purposes of meeting the Medical Device User Fee and
Modernization Act. You may review this document at
http://www.fda.gov/cdrh/mdufma/guidance/1219.html. .

¥



Page 6 — Mr. Kahan

The requested information, or a request for an extension of time, should reference your
above 510(k) number and should be submitted in duplicate to: .

Food and Drug Administration

Center for Devices and '
Radiological Health

Document Mail Center (HFZ-401}

9200 Corporate Boulevard

Rockville, Maryland 20850

If you have any questions concerning the contents of the letter, please contact Ms,
Kimberly Love at (240) 276-4251. If you need information or assistance conicerning the
IDE regulations, please contact the Division of Small Manufacturers, International and
Consumer Assistance at its toll-free number (800) 638-2041 or at (240) 276-3150, or at its
Internet address http://www.fda.gov/cdrh/industry/support/index.htm].

A

Chiu Lin, Ph.D.
Director
Division of Anesthesiology, General Hospital,
Infection Control and Dental Devices
Office of Device Evaluation
Center for Devices and
Radiological Health

190



@

Vapotherm, Incorporated
C/O Mr. Johnathan Kahan
Regulatory Counsel
Hogan & Hartson L.L.P.
555 Thirleenth Street, NW
Washington, DC 20004

Re: K072845 -
Tradc Name: Precision Flow'
Dated: October 2, 2007
Received: October 4, 2007

M

Dear Mr. Kahan;

We have reviewed your Section S10(k) premarket notification of intent to market the
device referenced above. We cannot determine 1/ the device is substantially equivalent to a
legally marketed predicate based solely on the information you provided. To complete the
review of your submission, we require the following information.

1.

Bl
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Page 5 — Mr. Kahan

The deficiencies identified above represent the issues that we believe need to be resolved
before our review of your 510(k) submission can be successfully completed. In developing
the deficiencies, we carefully considered the statutory criteria as defined in Section 513(i)
ol the Federal Food, Drug, and Cosmetic Act for determining substantial equivalence of
your device. |

We also considered the burden that may be incurred in your attempt to respond to the
deficiencies. We believe that we have considered the least burdensome approach to
resolving these issues. If, however, you belicve that information is being requested that is
not relevant to the regulatory decision or that there is a less burdensome way to resolve the
issues, you should follow the procedures outiined in the “A Suggested Approach to
Resolving Least Burdensome Issues™ document. It is available on our Center web page at:
http://www.fda.gov/cdrh/modact/leastburdensome.html ‘

You may not market this device until you have provided adequate information described
above and required by 21 CFR 807.87(1), and you have received a letter from FDA
allowing you to do so. 1l you market the device without conforming to these requirements,
you will be in violation of the Federal Food, Drug, and Cosmetic Act (Act). You may,
however, distribute this device for investigational purposes to obtain clinical data if needed
to establish substantial equivatence. Clinical investigations of this device must be
conducted in accordance with the investigational device exemption (IDE) regulations.

If the information, or a request for an extension of time, is not received within 30 days, we
will consider your premarket notification to be withdrawn and your submission will be
deleted from our system. If you submit the requested information after 30 days it will be
considered and processed as a new 510(k)(21 CFR 807.87(1}), therefore, all information
previously submitted must be resubmitted so that your new S10(k) is complete. Please
note our guidance document entitled, “Guidance for Industry and FDA Staff FDA and
Industry Actions on Premarket Notification (510(k)) Submissions: Effect on FDA Review
Clock and Performance Assessment”. If the submitter does submit a written request for an
extension, FDA will permit the 510(k) to remain on hold for up to a maximum of 180 days
from the date of the additional information request.

The purposc of this document 1s to assist agency staff and the device industry in
understanding how various FDA and industry actions that may be taken on 510(k)s should
affect the review clock for purposes of meeting the Medical Device User Fee and
Modernization Act. You may revicw this document at
http://www.fda.gov/cdrh/mdufma/guidance/1219.html.
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- Page 6 — Mr. Kahan

The requested information, or a request for an extension of time, should reference your
above 510(k) number and should be submitted in duplicate to;

Food and Drug Administration
Center for Devices and
‘Radiological Health

Document Mail Center (HFZ-401)
9200 Corporate Boulevard
Rockville, Maryland . 20850

If'you have any questions concemning the contents ol the letter, please contact Ms.
Kimberly Love at (240) 276-4251. 1f you need information or assistance concerning the -
IDE regulations, please contact the Division of Small Manufacturers, International and
Consumer Assistance at its loll-free number (800) 0638-2041 or at (240) 276-3150, or at its

Internet address http://'www.fda.gov/cdrb/industry/support/index.himl.

Sincerely yours,

-Chiu Lin, Ph.D.
Director
Division of Anesthesiology, General Hospital,
Infection Control and Dental Devices
Office of Device Evaluation
Center for Devices and
Radiological Health
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Page 7 — Mr. Kahan

ce: HFZ-401 DMC
HFZ-404 510(k) Staff
HFZ- Division
- D.O. '
F/T: HFZ-480-KGL - IXW 11/7/07
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
Center for Devices and
Radiological Health

Office of Device Evaluation
Document Mail Center (HFZ-40
9200 Corporate Blvd.

October 05, 2007 Rockville, Maryland 20850
VAPOTHERM, INC. 510 (k) Number: K072845

C/0 HOGAN&HARTSON L.L.P Received: 04-0CT-2007

555 THIRTEENTH STREET, NW Product: PRECISION FLOW

WASHINGTON, DC 21666
ATTN: JONATHAN S. KAHN

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 Federa
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 abov
Please refer prominently to this 510(k) number in all future
correspondence that relates to this submission. We will notify you whe
the processing of your 510(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) (HFZ-401) at the above
letterhead address. Correspondence sent to any address other than the
one above will not be considered as part of your official 510 (k)
submission.

Please note the following documents as they relate to 510(k) review:
1}Guidance for Industry and FDA Staff entitled, "FDA and Industry Actio
on Premarket Notification (510(k))Submissions: Effect on FDA Review
Clock and Performance Assessment”. The purpose of this document is to
assist agency staff and the device industry in understanding how variou
FDA and industry actions that may be taken on 510(k)s should affect the
review clock for purposes of meeting the Medical Device User Fee and
Modernization Act (MDUFMA). Please review this document at

www. fda.gov/cdrh/mdufma/guidance/1219.html. 2)Guidance for Industry an
FDA Staff entitled, "Format for Traditional and Abbreviated 510({(k)s".
This guidance can be found at www.fda.gov/cdrh/ode/guidance/1567.html.
Please refer to this guidance for assistance on how to format an origin
submission for a Traditional or Abbreviated 510{k). 3)Blue Bock
Memorandum regarding Fax and E-mail Policy entitled, "Fax and E-Mail
Communication with Industry about Premarket Files Under Review". Please
refer to this guidance for information on current fax and e-mail
practices at www.fda.gov/cdrh/ode/a02-01.html.

|G\l



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 electron
copy. For more information about the program, including the formatting
requirements, please visit our web site at

www. fda.gov/cdrh/elecsub.html,

Lastly, you should be familiar with the regulatory requirements for
medical devices available at Device Advice www.fda.gov/cdrh/devadvice/"
If you have gquestions on the status of your submission, please contact
DSMICA at (240) 276-3150 or the toll-free number (800) 638-2041, or at
their Internet address http://www.fda.gov/cdrh/dsma/dsmastaf.html. If
you have procedural questions, please contact the 510(k) Staff at
(240)276-4040.

Sincerely yours,
Marjorie Shulman
Supervisory Consumer Safety Officer

Office of Device Evaluation
Center for Devices and Radiological Heal
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Vapotherm, Inc.

510(k) Premarket Notification

Precision Flow™

Vapotherm, Inc.

198 Log Canoe Circle
Stevensville, Maryland
211666
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Premarket Notification 510(k) Vapotherm, inc. Precision Flow™
Section 1 - Medical Device User Fee Header Page

MEDICAL DEVICE USER FEE
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 2 — CDRH Premarket Review Submission Cover Sheet Section Header Page

2. CDRH Premarket Review Submission Cover Sheet

The Company's biocompatibility statement is included in this section of the
submission.
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Premarket Notification 510(k)
Section 2 - CDRH Premarket Review Submission Cover Sheet

Vapotherm, Inc. Precision Flow™

DEPARTMENT OF HEALTH AND HUMAN SERVIEES

FOOD AND DRUG ADMINISTRATION

CDRH PREMARKET REVIEW SUBMISSION COVER SHEET

Form Approval
OMB No. 9010-0120

See OMB Statement

Expiration Date: September 30, 2004

on page 5.

Date of Submission
10-3-07
SECTION A

PMA

Original Submission
Premarket Report
Modular Submission
Amendment

Report

Report Amendment
Licensing Agreement

OoOoOoooa

User Fee Payment ID Number

(b)(4)

TYPE

PMA & HDE
Supplement

[J Regular (120 day)
O special

[J Panel Track (PMA
Only)

(] 30-day Supplement
] 30-day Notice

[0 135-day
Supplement

] Real-time Review

[0 Amendment to PMA
& HDE Supplement

{1 other

OF SUBMISSION
PDP

[ Original PDP

[] Notice of
Completion

[J Amendment to
PDP

FDA Submission Document Number (if known)

510(k)

& Original
Submission:

X Traditional
(] sSpecial

(] Abbreviated
{(Complete
section |,
Page 5)

(0 Additional
Information

O Third Party

Meeting

Pre-510(K)}
Meeting

Pre-IDE Meeting

Pre-PMA Meeting
Pre-PDP Meeting
Day 100 Meeting

Agreement
Meeting

Determination
Meeting

Other (specify):

O O O0000d O

IDE Humanitarian Device Class Il Exemption Evaluation of Other Submission
Exemption (HDE) Petition Automatic Class
Il Designation
— T ” {De Novo) E
Original Submission [J Original Submission | [_] Original [ original Os13(g)
Amendment Supplement Amendment Submission Submission [ Other (describe
' Supplement ] Additional [0 Additional submission)
Report Information Information
Report Amendment
Have you used or cited Standards in your submission? Yes [ No (if Yes, please complete Section |, Page 5)

SECTION B
Company/ Institution Name

Vapotherm, Inc.

SUBMIT

ER, APPLICANT OR SPONSOR

Establishment Registration Number (if known) 1125759

Division Name (if applicable)

Phone Number {inciuding area code) ‘(b)(ﬁ)

Street Address FAX Number (including area code)  [(b)(6) |

198 lLog Canoe Circle

City State / Province Zip/Postal Code | Country
Stevensville Maryland 21666 USA

Contact Name William Robert Storey

Contact Title

SECTIONC

President & CEQ

Contact E-mai! Address (b)(4)

APPLICATION CORRESPONDENT (e.g., consultant, if different from above)

Company/ Institution Name  Hogan & Hartson L.L.P. Establishment Registration Number (if known)  NiA
Division Name (if applicable) Phone Number {including area code)

‘(b)(4)
Street Address 555 Thirteenth Street, NW FAX Number (inciuding area code)|(P)(4)

City Washington

State / Province DC ] Zip/Postal Code 20004 | Country USA

tact Name Jonathan S. Kahan

tact Title Regulatory Counsel

[ Contact E-mail Address [(b)(4)

Page 1of5
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Premarket Notification 510(k)

Vapotherm, Inc. Precision Flow™

Section 2 — CORH Premarket Review Submission Cover Sheet

“SCTION D1 REASON FOR APPLICATION - PMA, PDP, OR HDE
. Withdrawal {1 Changein design, component, or | [ ] Location change:
Additional or Expanded Indications specification; Manufacturer
O Request for Extension Software/ Hardware Sterilizer
J Post-approval Study Protocol Color ‘Additive Packager
[J Request for Applicant Hold Matelrlal _
[0 Request for Removal of Applicant Hold Specuﬁcauor?s _
[ Requestto Remove or Add Manufacturing Other (specify below)
Site
[ Process change: [ Labeling change: [J Report Submission:
Manufacturing Indications Annual or Periodic
Sterilization Instructions Post-approval Study
Packaging Performance Adverse Reaction
Other (specify below) Shelf Life Device Defect
Trade Name Amendment
[ Response to FDA correspondence: Other (specify below)

SECTION D2

New Device

New Indication

Addition of Institution
Expansion / Extension of Study
IRB Certification

Termination of Study
Withdrawal of Application
Unanticipated Adverse Effect
Notification of Emergency Use
Compassionate Use Request
Treatment IDE

Continued Access

aoooooaaq

REASON FOR APPLICATION - iD

(] Change in:
Correspondent / Applicant
Design/Device
Informed Consent
Manufacturer
Manufacturing Process
Protocol - Feasibility
Protocol - Other
Sponsor

O Report submission:
Current Investigator
Annual Progress Report
Site Waiver Report
Final

Change in Ownership
Change in Correspondent
Change of Applicant Address

Response to FDA Letter Concerning:
Conditional Approval
Deemed Approved
Deficient Final Report
Deficient ngreés Report
Deficient Investigator Report
Disapproval

Request Extension of Time to
Respond to FDA

Request Meeting
Request Hearing

[J Other Reason (specify):
SECTION D3

X New Device

REASON FOR SUBMISSION - 510(k)

[0 Additional or Expanded
indications

[J Change in Technology

Other Reason (specify):

Page 2 of §
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 2 - CDRH Premarket Review Submission Cover Sheet

CCTIONE ADDITIONAL INFORMATION ON 510(k) SUBMISSIONS
pduct codes of devices to which substantial equivalence is claimed Summary of, or statement concerning,

BTI 2 BT 3 [ BTT 4 | BZR safety and effectiveness information
510(k) summary attached
5 |cCL 6 7 8 [1510(k) statement
Information on devices to which substantial equivalence is claimed (if known)
510(k} Number Trade or Proprietary or Mode! Name Manufacturer
1 | K0O13486 1 Vapotherm 2000h 1| Vapotherm, Inc.
2 | KOOD401 2| Vapotherm 2000i 2| Vapotherm, Inc,
3 | K042245 3| Vapotherm 2000i and 2000h 3| Vapotherm, Inc.
4 | K911962 4| Bird Blender 4| Bird Products
5 | K0B3488 5| Maxtec 5} Oxygen Sensor
SECTION F PRODUCT INFORMATION - APPLICATION TO ALL APPLICATIONS

Common or usual name or classification
Respiratory gas humidifier and/or breathing gas mixer
& Trade or Proprietary or Model Name for This Device Model Number
- 1- | Precision Flow™ e e ~=——-——=— |-11-Precision Flow™————-

—_

2

document numbers of all prior related submissions (regardless of outcome)
1 2 3 4 5 . 6
Data Included in Submission [ Laboratory Testing [J Animal Trials [J Human Trials
SECTION G PRODUCT CLASSIFICATION - APPLICATION TO ALL APPLICATIONS
Product Code C.F.R. Section {if applicable) Device Class
BTT 868.5450 [ Class | X Class Il
BZR 868.5330 [ Class NI O unclassified

Classification Panel
Anesthesiology

Indications (frem labeling)

Precision Flow™ is intended to add moisture to and to warm breathing gases from an external source for administration to a

neonate/infant, pediatric and adult patients in the hospital, sub-acute institutions, and home settings. It adds heat and

moisture to a blended medical air/oxygen mixture and assures the integrity of the precise airfoxygen mixture via an integral
oxygen analyzer. The flow rates may be from 1 to 40 liters per minute via nasal cannula.

Page 3 of 5 \\alg



Premarket Notification 510(k)

Vapotherm, Inc. Precision Flow™

Section 2 - CDRH Premarket Raview Submission Cover Sheet

p: Submission of this information does not affect the need to submit a 2891
B91 a Device Establishment Registration form.

SECTION H

MANUFACTURING / PACKAG
SUBMISSION
FDA Establishment Registration Number

X Criginal
O Add O Delete

FDA Document Number {if known)

ING / STERILIZATION SITES RELATING TO A

[0 Contract Sterilizer
[ Contract Manufacturer [] Repackager / Relabeler

DJ Manufacturer

Company / Institution Name
Vapotherm, Inc.

Establishment Registration Number: 1125759

Division Name {if applicable)

Phone Number (including area code)
(410) 604-3977

Street Address
198 Log Canoe Circle

FAX Number (including area code)

(410) 604-3978

O Original FDA Establishment Registration

City Providence State / Province ZIP Code 02907 | Country USA
Stevensville, Maryland 21666 USA
Contact Name Contact Title Contact E-mail Address

William Robert Storey President and CEQ \(b)(4) \

] Manufacturer [J Contract Sterilizer

0 Add 0 Delete Number BJd. Contract Manufacturer [] Repackager./ Relabeler
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 2 — CORH Premarket Review Submission Cover Sheet

CTION | UTILIZATION OF STANDARDS

e: Complete this section if your application or submission cites standards or includes a “Declaration of Conformity to a Recognized
Standard” statement.

1 Standards No. Standards Standards Title: General Requirements for Safety Version Date
IEC 60601-1 Organization: 1988

IEC
2 Standards No. Standards Standards Title: Version Date

EN 60601-1-2, Organization:
Group 1,Class | EN
A

3 Standards No. Standards Standards Title: General Requirements, tests and Version Date
IEC 60601-1-8 Organization: guidance for alarm systems in medical electrical 2003
IEC equipment and medicai electrical systems.
4 . | Standards No....| Standards...__ | Standards Title:. .. . . __ . ——|-Version Date ™

Organization

5 Standards No. Standards Standards Title: Version Date
Organization

Please include any additional standards te be cited on a separate page.

Public reporting burden for this collection of information is estimated to average 0.5 hour per response, including the time for
reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing 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:

Food and Drug Administration
CDRH (HFZ-342)

9200 Corparate Bivd.
Rockville, MD 20850

An agency may not conduct or sponsor, and a person is not required to respond to, a colfection of information unless it displays a currently
valid OMB control
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 3 - 510(k} Cover Letter Section Header Page

3. 510(k) Cover Letter

The Company’s 510(k) Cover Letter for the Precision Flow™ is provided in this
section of the submission.

Page 1 of 1
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 3 — 510(k) Cover Letter

&if/@

VAPOTHERM

October 2, 2007 ) ,\)Q\
By Messenger

FDA CDRH DMC

510(k) Document Mail Center (HFZ-401)
Center for Devices and Radiological Health OCT 0 42007
Food and Drug Administration
9200 Corporate Boulevard Received

Rockville, Maryland 20850

Attention: Document Mail Clerk

Ré: 510(k) Premarket Notification for Vapotherm, Inc.’s Precision Flow™
Dear Charles HO, Ph. D. (HFZ-450)

in accordance with Section 510(k) of the Federal Food, Drug, and Cosmetic Act (“FDC
Act"), Vapotherm, Inc. (“Vapotherm” or the “Company”) is submitting the attached
premarket notification (“510(k} Notification”) for its Precision Flow™ (“Device”) for use in
adding warm moisture to breathing gases from an external source for administration to a
neonatefinfant, pediatric and adult patients in the hospital, sub-acute institutions, and
home settings. It adds heat and moisture to a blended medical airfoxygen mixture and
assures the integrity of the precise air/foxygen mixture via an integral oxygen analyzer.

The Vapotherm Precision Flow™ is a Class || Respiratory Gas Humidifier, Regulatory
Class Il (two). The device consists of the following components and accessories:

e Main Unit;
+ Disposables: Water module, Vapor Transfer Cartridge, Delivery Tube, Cannula; and

o Accessories: AirfOxygen Hoses, Water Trap, Oxygen Sensor, Power Cord, and
Mounting Stand

The New Standard in High Flow Therapy

198 Log Canoe Circle « Stevensville, MD 21666 - T 410.604.3977 - F 410.604.3978 + www.vtherm.com

Page 1 of 3
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Premarket Notification §10(k) Vapotherm, Inc. Precision Flow™
Section 3 = 510{(k) Cover Letter

‘ In addition, the Vapotherm Precision Flow™ is identical to the Vapotherm Models 2000i
and 2000h (K000401, K013486, and K042245), which have already been cleared for the
treatment of any patient utilizing high flow supplemental air or air/oxygen mixtures in which
humidification would be beneficial except for some minor technological differences. The
primary changes are the addition of an integrated air/oxygen blender, an integrated oxygen
sensor, and a disposable water module.

To conform with the Food and Drug Administration’s (“FDA” or the “Agency”) August 12,
2005, Guidance for Industry and FDA Staff: Format for Traditional and Abbreviated
510(k)s, the principal factors concerning the design and use of the Precision Flow™ are
set forth in the following table of FDA questions.

Question YES |NO
Is the device intended for prescription use (21 CFR 801 Subpart D)y? § X
Is the device intended for over-the-counter use (21 CFR 807 Subpart X
C)?
Does the device contain components derived from a tissue or other | | X |
biologic source? T ' S
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 inciude clinical information? X
Is the device implanted? X

As explained in more detail in the attached 910(k) notice, the Precision Flow™ is also
substantially equivalent to the Maxtec Oxygen Sensor (K063488), and the Bird
Microblender (K911962) that the Food and Drug Administration (“FDA”) has already
cleared for the treatment of any patient utilizing high flow supplemental air or air/oxygen
mixtures in which humidification would be beneficial. Vapotherm, Inc. is the primary
application submitter for the Precision Flow™.

‘ The Now Standard in High Fine Thecapy
198 Log Canoe Circle - Stevensville, MD 21666 : T 410.604.3977 - F 410.604.3978 - www.vtherm.com
Page 2 of 3
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 3 — 510(k) Cover Letter

In accordance with the Medical Device User Fee and Modernization Act of 2002
(MDUFMA), Vapotherm, Inc. has submitted the required application fee of $3,404.00. A
copy of the User Fee Cover Sheet is provided with the attached premarket notification.

Vapotherm considers its intent to market the Precision Flow™ as confidential commercial
information. The Company has not disclosed its intent to market this device to anyone
except its employers, others with a financial interest in the Company, its advertising or law
firms, and its consultants. The Company, therefore requests that FDA not disclose the
existence of this application until such time as final action on the submission is taken.

In addition, some of the material in this application may be trade secret or confidential
commercia! or financial information within the meaning of 21 C.F.R. § 20.61 and therefore
not disclosable under the Freedom of Information Act even after the existence of this
application becomes public. We ask that you consult with the Company as provided in 21
C.F.R. § 20.45 before making any part of this submission publicly available.

We trust that the information provided in the 510(k) notice is sufficient for FDA to find the
Precision Flow™ substantially equivalent to its predicate devices for the listed indication. If
you have any addltlonal questions regarding the 510(k) notice, please contact me at the

above number or () . Upon clearance of the device, please fax
the substantial equwalence letter to me at (410) 604-3978.
Singerely,
(b)(6)

Gfegory A. Whitney

VP Regulatory Affairs

Vapotherm, Inc.

198 Log Canoe Circle

Stevensville, MD 21666

410.604.3977 Ext. 109
Attachments

ccs:  Jonathan S. Kahan, Partner, Hogan & Hartson LLP
(b)(4) , Hogan & Hartson LLP
William Robert Storey, President & CEO, Vapotherm, Inc.

The New Standard in High Flow Therapy

198 Log Canoe Circie + Stevensville, MD 21666 « T 410.604.3977 + F 410.604.3978 + www vtherm.com

Page 3 of 3
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Premarket Notification 510({k) Vapotherm, Inc. Precision Fiow™
Section 4 — Indications for Use Statement Section Header Page

4, INDICATIONS FOR USE STATEMENT

The Company's indications for Use Statement for the Precision Flow™ is
provided in this section of the submission.

Page 1 of 1
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 4 - Indications for Use Statement :

Indications for Use Statement

510(k) Number (if known):

Device Name: Precision Flow™
tndications for Use:

Precision Flow™ is intended use to add moisture to and to warm breathing gases
from an external source for administration to neonate/infant, pediatric and adult
patients in the hospital, sub-acute institutions, and home settings. It adds heat
and moisture to a blended medical airfoxygen mixture and assures the integrity
of the precise airfoxygen mixture via an integral oxygen analyzer. The flow rates
may be from 1 to 40 liters per minute via nasal cannula.

Page 1 of 1
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 5 — 510(k) Summary Section Header Page

5. 510(K) SUMMARY

The Company’s 510(k) Summary is provided is provided in this section of the
submission.

Page 1 of 1
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 5 — 510(k) Summary

510(k) SUMMARY
Vapotherm, Inc.’s Precision Flow™
Submitter's Name, Address, Telephone Number, Contact Person
and Date Prepared
Vapotherm, Inc.
198 Log Canoe Circle
Stevensville, Maryland 21666

Phone: 410-604-3977
Facsimile: 410-604-3978

Contact Person:  Gregory A. Whitney

Date Prepared: October 2, 2007

Name of Device and-Name/Address-of Sponsor-————- T o T
Precision Flow™
Vapotherm, Inc.

198 Log Canoe Circle
Stevensville, Maryland 21666

A. Common or Usual Name

Humidifier, Respiratory Gas (Direct Patient Interface)

B. Predicate Devices

Vapotherm, Inc.  2000i & 2000h K000401, K0142245, K042245
Maxtec Oxygen Sensor K063488
Bird Products Air-Oxygen Biender K911962

C. Intended Use / Indications for Use

The Precision Flow™ is intended to add moisture to and to warm
breathing gases from an external source for administration to

Page 1 of 3
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 5 — 510(k) Summary

neonatefinfant, pediatric and adult patients in the hospital, sub-acute
institutions, and home settings. It adds heat and moisture to a blended
medical air/oxygen mixture and assures the integrity of the precise
air/oxygen mixture via an integral oxygen analyzer. The flow rates may be
from 1 to 40 liters per minute via nasal cannula.

D. Technological Characteristics
The Precision Flow™ consists of two parts:

The main unit which contains all the electrical and electronic components
including the electronic blender and flow controllers. All the sensors are
located in the main unit. The main unit has no water pathways and the gas
pathway contains only dry gas at room temperature, and consequently does
not need internal cleaning or disinfection.

‘The disposable components consist of the disposable water module, vapor
transfer cartridge and heated delivery tube. Conditions in the circulating
water and gas streams are sensed remotely via the interface between the
main unit and the disposable module.

1. Main unit:

* The flow of oxygen and air are measured by mass flow sensors. The
operating software calculates the required flow of each needed to reach
the target flow and oxygen percentage set by the operator. The system
controls gas flows accordingly by adjusting proportional solenoid valves on
the gas lines. An oxygen sensor monitors the gas mixture and signals any
discrepancy between target and measured percentage. The oxygen
sensor is automatically calibrated with oxygen at power-up and every 24
hours.

Firmware running in the main unit uses sensors to monitor gas pressure,
water level and water temperature, and to detect air leaks into the water
circuit (bubble detector) and water leaks into the gas circuit (droplet
detector). Alarms are displayed if any parameters are outside the normal
range. Other indicators show low charge in the backup battery, and the
type of cartridge installed. An internal battery backup will maintain the set
flow and oxygen blend for at least 15 minutes without AC power.

2. Disposable components:

» Vapor Transfer Cartridge. In the cartridge blended gas passes through
the lumens of hundreds of parallel hoilow fibers made of a specially
developed polymer. Warm water circulates around the fibers and diffuses

Page 2 of 3 lLSL



Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section § - 510(k) Summary

as vapor through the fiber material into the gas stream flowing through
each fiber. Unlike most humidifiers, there is no direct contact between the
water and gas streams. The gas stream leaves the cartridge essentially
saturated with vapor at the set temperature.

o Triple-lumen Heated Delivery Tube. The warmed humidified gas passes
through the center lumen. The center lumen is surrounded by two outer
lumens carrying warmed water to maintain the temperature of the inner
lumen and to minimize rain-out. A proprietary short nasal cannula is
connected to the end of the delivery tube and passes the humidified
breathing gas to the patient’s nose.

» Disposable Module. The module houses a water reservoir, pump,
connections for the cartridge and delivery tube, and sensor interfaces to
the main unit. Water is pumped past a heater piate through the outer
lumens of the delivery tube. Returning water passes through the outer
jacket of the Vapor Transfer Cartridge where some water is lost as vapor
to the gas stream. There is no direct contact between water and gas flows.
The water then returns to the pump reservoir. Heater power is adjusted
continuously to maintain the set temperature. Water flows into the circuit

from the water bag to replace evaporative losses in the Vapor Transfer
- Cartridge. Air is purged to atmospheré from the circulation via a
hydrophobic filter membrane.

E. Substantial Equivalence

The Precision Flow™ is as safe and effective as the Vapotherm 2000i and
2000h, the Bird Microblender, and the Maxtec Oxygen Sensor. The
Precision Flow™ has the same intended uses and similar indications,
technological characteristics, and principles of operation as its predicate
devices. The minor technological differences between the Precision
Flow™ and its predicate devices raise no new issues of safety or
effectiveness. Performance data will demonstrate that the Precision
Flow™ is as safe and effective as the predicate devices. Thus, the
Precision Flow™ is substantially equivalent.

Page 3 of 3 Ue/g\



Premarket Notification 510(k} Vapotherm, Inc. Precision Flow™
Section 6 — Truthful and Accurate Statement Section Header Page

6. TRUTHFUL AND ACCURATE STATEMENT

The Company’s signed Truthful and Accurate statement is included in this
section of the submission.

Page 1 of 1
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 6 — Truthful and Accurate Statement

PREMARKET NOTIFICATION
TRUTHFUL AND ACCURATE STATEMENT

(As Required by 21 C.F.R. § 807.87(k))

| certify that, in my capacity as President and CEO of Vapotherm,
Inc., | believe to the best of my knowledge, that all data and information
submitted in this premarket notification for the Precision Flow™ are truthful and

accurate and that no material fact has been omitted.

P
(b)(6)
(Signature) - | ‘ \

President and CEO
William Robert Storey Vapothemm, Inc.
(Typed Name and Title)
Vapotherm, Inc. October 2, 2007
(Company}) (Date)
Page 1 of 1



Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 7 — Class Il Certification and Summary Section Header Page

7. PREMARKET NOTIFICATION
CLASS Il CERTIFICATION AND SUMMARY
(As Required by 21 CFR § 807.94)

The proposed device, Vapotherm Precision Flow, is not claiming equivalence to
a Class Ill device, therefore the summary and certification is not required.

Page 1 of 1
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Premarket Notification 510({k) Vapotherm, Inc. Precision Flow™
Section 8 — Financial Disclosures Section Header Page

8. FINANCIAL DISCLOSURES

Vapotherm is not submitting clinical data in support of this 510(k) notice. For this
reason, FDA's regulation regarding clinical investigators’ financial interests and
arrangements, i.e., 21 C.F.R. § 54 4, do not apply. Thus, the Company is not
providing a disclosure or certification to the absence of any disclosable financial
interests or arrangements.

Page 1 of 1
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 9 - Declarations of Conformity and Summary Reports Section Header Page

9. DECLARATIONS OF CONFORMITY AND SUMMARY REPORTS

The Company’s Declarations of Conformity and Summary Reports are included
in this section of the submission.

Page 1 of 1
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 9 ~ Declarations of Conformity and Summary Reports

9. DECLARATIONS OF CONFORMITY AND SUMMARY REPORTS

No performance standards or special controls have been developed under
Section 514 of the FDC Act for Humidifier, Respiratory Gas (Direct Patient
Interface). No special controls apply.

Consistent with FDA's guidance document entitled "Use of Standards in
Substantial Equivalence Determinations” (March 12, 2000), V,apgtﬂmhas_
included this statement that the Precision

recognized_consensus_standards fnstead.ofprovidi
demonstrating compliance_with_these standards:

ISO 8185-1; Requirements for Medica! Humidifiers with exceptions:

« Section 1. Canister or wick type humidifier not
applicable

* No external temperature sensors

o Section 6: Anesthetic mixtures not applicable

» Section8.1:  Water temperature is monitored, not gas
temperature §

+ Section82:  Water temperature may deliver gas
temperature upt043°C
T ‘ T s Section10: " ~ Delivery tube not applicable

I[EC 60601-1, General Requirements for Safaty with exceptions:

= Section 5: Device can not produce hazardous
radiation
o Section 6: Anesthetic mixtures not applicable

EN 60601-1-2, Group 1, Class A

IECE0601-1-8, General requirements, tests and guidance for alarm
systems in medical electrical equipment and medical electrical systems

UL 2601-1
CSA 222
IEC 529; 1PX1 Drip Proof

ISC 8703-1,  Anesthesia and respiratory care alarm signals — Part 1: Visual
alarm signals

IS0 9703-2,  Anesthesia and respiratory care alarm signals — Part 2: Auditory
alarm signals

SO 11195, Gas Mixers for Medical Use
ISTA-2A, Ship testing protocol for devices under 150 Ibs

VOC TO-15 Volatile Organic Compounds and Particulate Matter PM 2.5

Page 1 of 5
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 9 ~ Declarations of Conformity and Summary Reports

These standards have not been adapted for application to the Precision
Flow™. The device that will be tested and the subject of the 510(k) is the
Precision Flow™. |(0))
(b)(4) |

(b)#)" | a fully accredited test laboratory, specializing in electrical product
safety testing, EMC testing, and benchmark performance testing. Intertek
will determine that the Precision Flow™ conforms to the standards. This
testing laboratory has the following accreditations:

Page 2 of §
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Premarket Notification 510(k)

Section 9 — Declarations of Conforimity and Summary ﬁéiﬁc’irts

Vapotherm, Inc. Precision Flow™

The Americas

Organization

Accreditation Scope

Accreditation Criteria

American Assoclation of
Laboratory Accreditation
{A2LA)

Accreditation for automative, bullding materials,
EMC, telecommunications and thermal testing

A2LA testing scopes are site specific; for further
detalls contact A2LA or the Intertek facifity.

ISO/IEC 17025

American Natfonal
Standards Institute
{ANSI)

Accred/tation of the ETL Listed and Warnock
Hersey certification programs and FCC
Telecommunications Body

ISO/IEC Guide 65

Federal Communicatlons
Commission (FCC)

Recognition as a TCB to FCC requirements

Industry Canada

Acceptance as a testing lab for EMI and
terminal equipment testing

International
Accreditation Service

National Evaluation
Service

(IAS) formerly ICBO-ES & certification of building materials and gas fueled

Recognition by the International Code Council
{formerly BOCA, ICBD &SBCCI) for testing and

appliances

Acceptance Criteria 89

supporting ISO/IEC 17025
and Acceptance Criteria 98
suppoerting ISO/IEC 17020

International-
Electrotechnical
Commission of Electrical
Equipment {IECEE)

Approval in the CB Scheme as a National
Certification Body and Certification Body
Testing Laboratory in the categories of
household and simllar equipment, electrical
equipment for medical use,
electronics/entertalnment, IT and office
equipment and measuring instruments

ISO/IEC Guide 65, ISO/IEC-
17025

Natlonal Institute of
Standards and
Technologies (NIST)

US-EU designated Conformity Assessment Body
for Telecom & EMC Directives

ISO/IEC 17025

National Voluntary
Laboratory Accreditation
Program (NVLAP)

Accreditation of Intertek laboratary for
Photometry, MIL specifications and Acoustical.

NVLAP Lab Code: 100402-0

NVLAP testing scopes are slte specific; for
further detalls cantact NVLAP or the Intertek
facility.

ISO/IEC 17025

Occupational Health and
Safety Administration
{OSHA) Nationally
Recognized Testing
Laboratory (NRTL)

Recognition of the ETL Listed and Warnock
Hersey certification programs

28 CFR 15910.7

Page 3 of5
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Premarket Notification 510(k)

Section 9 - Declarations of Conformity and Summary Reports

Vapotherm, inc. Precision Flow™

Standards Council of
Canada (SCC)

Accreditation as a Testing Organization and
Certification Body for electrical appliances, gas-
fueled appliances and building materlals under
the ETL Listing and Warnock Hersey
Certificatlon Programs.

ISQ/IEC Guide 65, ISO/IEC
17025

Europe

Organization

Accreditation Scope

Accreditation Criterja

International
Electrotechnical
Commission of Electrical
Equipment (IECEE)

Approval in the CB Scheme as a National
Certification Body and Certification Body Testing
Laboratory In the categories of household and
similar equipment, electrical equipment for
medical use, electronics/entertalnment, IT and
office equipment and measuring Instruments

ISQ/IEC Guide 65, ISQ/IEC
17025

SWEDAC

Natifled Body for testing ta réquirements of Low
Voltage, EMC, Medical Devices, Machinery and
RA&TTE Directivas

EN'45001, 45011

Department of Trade and
Irndustry; Medicines and
Healthcare Products

egulatory Agency
(Medical Devices
Directive); Departrnent
or Environment, Food
nd Rurat Affairs (Boiler
Directive)

United Kingdom
Accreditation Service
(UKAS)

Notifled/Competent Body for EMC, Low Voltage,
Medical Devices, Boiler, Plugs and Sockets, Gas,
Toys, Machinery and R&TTE, PED, TPED, and
ATEX Directives

Accredited Independent Inspection Authority

EN 45001, 45011, NACCB;
AU/2/23

IS0/IEC 17020

Zentralstelle der Lander
fur Sicherheit (ZLS)

Notifled/Competent Body for EMC, Low Voltage,
Medical Devices, Toys and Machinery Directives

ISQ/IEC 17025, EN 45011

Page 4 of 5
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Premarket Notification 510{k} Vapotherm, Inc. Precision Flow™
Seclion 8 — Declarations of Conformity and Summary Reports

Declaration of Conformity

The Vapotherm Precision Flow™ will conform to the following areas prior to
offering the device to the US market.

1. Vapotherm will demonstrate that the Precision Flow™ conforms to the

refevant requirements of the Volatile Organic Compounds and
Particulate Matter PM 2.5 Test Methods.

. Vapotherm will demonstrate that the Precision Flow™ conforms to the

relevant requirements of the electromagnetic compatibility and
mechanical/environmental testing recommendations as listed above.

. Vapotherm will demonstrate that the Precision Flow™ conforms to the

correction of the software anomalies as listed in submission section 16,
Software.

4. Vapotherm will demonstrate (1) that the Precision Flow™ conforms to

the initial bioburden of the disposable water path and (2) how the new
pathway will perform in comparison to a cleared humidifier with regards
lo the growth of organisms when water is added to the system for an
extended period of time. The protocols for the tests are found in

submission section 18, Performance Testing.
- ya

(b)(6)

10 bivT

William Robert Storey J Daté !
President and CEQ
Vapotherm, Inc.

Page 5 of 5
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10. EXECUTIVE SUMMARY

The Company’s Executive Summary is provided in this section.

Page 1 of 1
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 10 - Executive Summary

Executive Summary

The following is a concise summary of the submission. Additional details are
provided in the appropriate sections.

DEVICE DESCRIPTION

Precision Flow™'s intended use/indications for use, technological characteristics,
and principles of operation are described below.

A. Intended Usel/indications for Use

Precision Flow™ is indicated for use in adding warm moisture to breathing gases
from an external source for administration to a neonatefinfant, pediatric and adult
patients in the hospital, sub-acute institutions, and home settings. It adds heat
and moisture to a blended medical airfoxygen mixture and assures the integrity
of the precise air/oxygen mixture via an integral oxygen analyzer.

B. Technological Characteristics

The Precision Flow is comprised of several components. As compared to the
cleared Vapotherm 2000 devices (K0O00401, K013486, and K042245), the
Precision Flow has the following major components that are either new or
modified:

» A disposable water path moduie;
» An integrated airfoxygen blender; and
+ Anintegrated oxygen sensor.

The new device features a disposable Vapor Transfer Cartridge (“VTC”), which is
essentially identical to the existing component on the company’s cleared devices.
The only minor difference is the modification of the VTC to add right angle end
connections. In addition, the main unit of the Precision Flow has been designed
in order to accommodate the modified components. This main unit monitors the
activities of the disposable water path module by use of non-contact sensors and
contains a motor to drive the fluid flow.

The details of each of the major modifications to the Vapotherm 2000 devices are
as follows:

Page 1 of 6
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
. Section 10 — Executive Summary

1. Disposable Water Path Module

The most significant modification is the newly designed disposable
water path module, which has been designed so that the entire
assembly, including the module, VTC, tubing, and connector is
designed for use with a single patient only for up to 30 days of
treatment. This design replaces the humidification/water pathway
used in the Vapotherm 2000i and 2000h which featured internal
components that required disinfection. The Precision Flow
disposable water path module incorporates all the necessary
elements to isolate the water pathway from the main unit and is
composed of the following subcomponents:

¢ A water tank;

» A heater transfer plate (the heating element is part of the
main unit);

» A water circulating impellor {the motor stator is part of the
main unit and turns the impellor magnetically);

e An air venting diaphragm;
+ Non-contact monitoring sensor interfaces;

e A separately attached disposable VTC (which is essentially
identical to the comparable component on the company’s
cleared devices); and

» A separately attached disposable water delivery tube.

The disposable water path has a number of features that minimize
the potential for contamination. Initially, the path itself is
manufactured in clean conditions and is intended for use with a
single patient, eliminating the potential for cross-contamination.
The water from the sterile waterbag enters the disposable water
path module water tank, flows through the pump impellor and the
VTC, through the delivery tube to the patient and completes the
closed circuit back to the water tank.

At no.time does the sterile water-that-feeds the system come into
contact with the air pathway that is_contained-in-the-main_unit.
e ——rr——

Furthérmore, the disposable water pathway is closed and
completely isolated from the main unit. Specifically, there are no

Page 2 of 6
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 10 — Executive Summary

“hard” connections as sensors from the main unit are not integrated
into the disposable water path and the path’s impellor is
magnetically coupled to the unit's motor.

2. integrated Blender

Previous models of the Vapotherm device used external
independent flow meters and a gas blender to allow the operator to
make adjustments to the flow rate and the proportion of oxygen/air
mixture delivered. The Precision Flow has an internal gas mixing
feature (blender) which provides precise mixing of medical grade
air and oxygen via proportional solenoids (mass flow sensors) that
measure the oxygen and air flows and solenoids that control the
flows. When the clinician sets the desired percent oxygen and the
desired flow rate, the mass flow sensors and oxygen analyzer in
combination verify that the blender gas mixture is correct and make
the required adjustments in proportion of oxygen and air to meet
the desired settings. Gas, consisting of oxygen and air, is supplied
to the unit from wall, cylinder, or compressor sources. There are
standard gas specific DISS gas fittings to assure proper connection
to the unit.

3. Integrated Oxygen Sensor

The previously cleared Vapotherm 2000 products verified the
composition of the delivered gas mixture with an external oxygen
sensor. The Precision Flow contains an oxygen sensor that is
identical to a legally marketed device, the Maxtec MaxQ, CU
(K063488). This analyzer is located in the main unit and provides
the user with a readout of the delivered and supplied oxygen
concentration, and the percentage of oxygen thereby eliminating
the need for an external analyzer. The analyzer itself is a galvanic,
partial pressure sensor that is specific to oxygen. The only purpose
of the monitor is to provide information on the delivered gas mixture
to the user. The Precision Fiow oxygen sensor automatically
calibrates to the 100% oxygen source each time the unit is powered
up and every 24 hours thereafter.

C. PRINCIPLES OF OPERATION

in actual operation, the Vapotherm Precision Fiow warms/a_p\shum' ifies a flow
of breathing gas for delivery by nasal cannula at flows frle_O. to 40 Ipm> The
unit incorporates an electronic blender and flow sensors that alilowthe oxygen

percentage and total gas flow to be set independently. The main unit and
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disposable components of this device function as a system to accomplish this
intended use as follows:

1. Main Unit:

» The flow of oxygen and air are measured by mass flow sensors.
The operating software calculates the required flow needed to
reach the target flow and oxygen percentage set by the
operator. The system controls gas flows accordingly by
adjusting proportional solenoid valves on the gas lines. An
oxygen sensor monitors the gas mixture and signals any
discrepancy between target and measured percentage. The
oxygen sensor is automatically calibrated with oxygen at power-
up and every 24 hours.

» Sensors in the main unit monitor gas pressure, water level, and
water temperature. There are also sensors to detect air leaks
into the water circuit (bubble detector) and water leaks into the
gas circuit {droplet detector). Alarms are displayed if any
parameters are outside the normal range. Other indicators
show low charge in the backup battery, and the type of cartridge
installed.

« An internal battery backup will maintain the set flow and oxygen
blend for at least 15 minutes without AC power.

2. Disposable Components:

» Vapor Transfer Cartridge: in this cartridge, blended gas
passes through the lumens of hundreds of parallel hollow fibers
made of a specially developed polymer. Warm water circulates
around the fibers and diffuses as vapor through the fiber
material into the gas stream flowing through each fiber. Unlike
most humidifiers, there is no direct contact between the water
and gas streams. The gas stream leaves the cartridge
essentially saturated with vapor at the set temperature.

» Triple-lumen Heated Delivery Tube: The warmed humidified
gas passes through the center lumen. The center lumen is
surrounded by two outer lumens carrying warmed water to
maintain the temperature of the inner lumen and to minimize
condensation. A proprietary nasal cannula, also optimized to
minimize rainout, is connected to the end of the delivery tube
and passes the humidified breathing gas to the patient’s nose.
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+ Disposable Water Path Module: The module houses a water
reservoir for the water from the sterile water bag, pump,
connections for the VTC and delivery tube, and sensor
interfaces to the main unit. Water is pumped past a heater plate
through the outer lumens of the delivery tube. Returning water
passes through the outer jacket of the VTC where some water is
lost as vapor to the gas stream. There is no direct contact
between water and gas flows. The water then returns to the
pump reservoir. Heater power is adjusted continuously to
maintain the set temperature. Water flows into the circuit from
the sterile water bag to replace evaporative losses in the VTC.
Air is purged to atmosphere from the circulation via a
hydrophobic filter membrane.

D. COMPARISON TO PREDICATES

In Section 12 we discuss the proposed device and compare it to the predicate
devices. Rather than repeat this comparison in the Executive Summary we refer
the reviewer to the appropriate sections of this submission.

The Precision Flow™ is substantially equivalent to the predicate devices
because:

1. Indications

» Identical to Vapotherm 2000i and 2000h (K000401, K013486, &
K0142245)
o Warms and humidifies a flow of breathing gas for delivery
by nasal cannuia at flows from 0.5 to 40 fpm.
» Identical to Bird AirfOxygen Bender (K911962)
o Provides precise mixing of medical grade air and oxygen
+ |dentical to Maxtec Oxygen Sensor (K063488)

o Verifies the oxygen composition of the delivered air/oxygen
gas mixture

2. Technology

» Humidification technology is identical to Vapotherm 2000i and
2000h (K000401, K013486, & K0142245)

¢ Blender technology similar to Bird Blender (K911962)

» Oxygen analyzer technology identical to Maxtec (K063488)
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3. Materials-

The materials in the gas and fluid pathway are identical to the predicate
devices as listed in Section 15.

4, Environment of Use

identical to the Vapotherm 2000i and 2000h (K000401, KO134886, &
K0142245)

5. Patient Population

|dentical to the Vapotherm 2000i and 2000h (K000401, K013486, &
K0142245)

6. Differences between the Precision Flow™ and the Predicates

Separated the internal water path and converted the device to an
external disposable single patient module

Integrated the air/oxygen mixing function from an external device to an
internal blender, similar to the Bird Blender (K911962)

Integrated the oxygen monitoring function from an external in-line
oxygen analyzer, similar to the Maxtec (K063488); and

Added alarms and indicators to be more user friendly

[t is our view that there are no significant differences that affect the safety
or effectiveness of the intended device as compared to the predicate
devices.

7. Summary of Performance Testing

We will perform testing to demonstrate the safety and effectiveness of the
Precision Flow™. The tests included testing the device over the range of
flow rate, oxygen concentration, gas source pressures, and temperatures.

Conclusions

We believe that based upon the performance testing and comparison to legally
marketed predicate devices (for indications for use, technology, and
performance) we will demonstrate that the Precision Flow™ is substantially
equivalent in safety and effectiveness to the predicate devices. .
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1. DEVICE DESCRIPTION

The Company’s Device Description is included in this section of the submission.
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11. DEVICE DESCRIPTION

Precision Flow™'s intended use/indications for use, technological characteristics,
and principles of operation are described below.

A. Intended Usel/lndications for Use

Precision Flow™ is indicated for use in adding warm moisture to breathing
gases from an external source for administration to neonate/infant,

. pediatric and adult patients in the hospital, sub-acute institutions, and
home settings. It adds heat and moisture to a blended medical air/foxygen
mixture and assures the integrity of the precise air/foxygen mixture via an
integral oxygen analyzer.

B. Technological Characteristics

The Precision Flow is comprised of several components. As compared to
the cleared Vapotherm 2000 devices (KO00401, KO13486, and K042245),
the Precision Flow has the following major components that are either new
or modified:

* A disposable water path module;
» An integrated air/oxygen blender; and
* Anintegrated oxygen sensor.

The new device features a disposable Vapor Transfer Cartridge (“VTC"),
which is essentially identical to the existing component on the company’s
cleared devices. The only minor difference is the modification of the VTC
to add right angle connections. in addition, the main unit of the Precision
Flow™ has been designed in order to accommodate the modified
components. This main unit monitors the activities of the disposable water
path module by use of non-contact sensors and contains motors to drive
the fluid flow

The details of each of the major modifications to the Vapotherm 2000
devices are as follows:

1. Disposable Water Path Module
The most significant modification is the newly designed disposable water

path module, which has been designed so that the entire assembly,

including the modute, VTC, tubing, and connector is designed for use with
a single patient only
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for up to 30 days of treatment. This design replaces the humidification/water

pathway used in the Vapotherm 2000i and 2000h which featured internal

components that required disinfection. The Precision Flow disposable water

path module incorporates all the necessary elements to isolate the water

pathway from the main unit and is composed of the following subcomponents:
» A watertank;

o A heater transfer plate (the heating element is part of the main unit),

e A water circulating impellor (the motor stator is part of the main unit
and turns the impellor magnetically},

e An air venting diaphragm;
» Non-contact monitoring sensor interfaces;

e A separately attached disposable VTC (which is essentially identical to
the comparable component on the company's cleared devices); and

» A separately attached disposable water delivery tube.

The disposable water path has a number of features that minimize the
potential for contamination. Initially, the path itself is manufactured in clean
conditions and is intended for use with a single patient, eliminating the
potential for cross-contamination. The water from the sterile waterbag enters
the disposable water path module water tank, flows through the pump
impelior and the VTC (a distance of approximately 19.5 inches), through the
delivery tube to the patient and completes the closed circuit back to the water
tank (7 feet out and 7 feet back).

At no time does the sterile water that feeds the system come into contact with
the disposable water path. Furthermore, the disposable water pathway is
closed and completely isolated from the main unit. Specifically, there are no
“hard” connections as sensors from the main unit are not integrated into the
disposable water path and the path’s impellor is magnetically coupled to the
unit's motor.

2. Integrated Blender

Previous models of the Vapotherm device used external independent flow
meters and a gas blender to allow the operator to make adjustments to the
flow rate and the proportion of oxygen/air mixture delivered. The Precision
Flow™ has an internal gas mixing feature (blender) which provides precise
mixing of medical grade air via proportional solenoids {mass flow sensors)
that measure the oxygen and air flows and solenoids that control the flows.
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When the clinician sets the desired percent oxygen and the desired flow rate,
the mass flow sensors and oxygen analyzer in combination verify that the
blender gas mixture is correct and make the required adjustments in
proportion of oxygen and air 1o meet the desired settings. Gas, consisting of
oxygen and air, is supplied to the unit from wall, cylinder, or compressor
sources. There are standard gas specific DISS gas fittings to assure proper
connection to the unit.

3. Integrated Oxygen Sensor

The previously cleared Vapotherm 2000 products verified the composition of
the delivered gas mixture with an external oxygen sensor. The Precision
Flow contains an oxygen sensor that is identical to a legally marketed device,
the Maxtec MaxO, CU (K063488). This analyzer is located in the main unit
and provides the user with a readout of the delivered and supplied oxygen
concentration, and the percentage of oxygen thereby eliminating the need for
an external analyzer. The analyzer itself is a galvanic, partial pressure sensor
that is specific to oxygen. The only purpose of the monitor is to provide
information on the delivered gas mixture to the user. The Precision Flow
oxygen sensor automatically calibrates to the 100% oxygen source each time
the unit 1s powered up and every 24 hours thereafter.

C. PRINCIPLES OF OPERATION

In actual operation, the Vapotherm Precision Flow warms and humidifies a
flow of breathing gas for delivery by nasal cannula at flows from 0.5 to 40 Ipm.
The unit incorporates an electronic blender and flow sensors that allow the
oxygen percentage and total gas flow to be set independently. The main unit

and disposable components of this device function as a system to accomplish
this intended use as follows:

1. Main Unit:

» The flow of oxygen and air are measured by mass flow sensors.
The operating software calculates the required flow needed to
reach the target flow and oxygen percentage set by the
operator. The system controls gas flows accordingly by
adjusting proportional solenoid valves on the gas lines. An
oxygen sensor monitors the gas mixture and signals any
discrepancy between target and measured percentage. The
oxygen sensor is automatically calibrated with oxygen at power-
up and every 24 hours thereafter.
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Sensors in the main unit monitor gas pressure, water level, and
water temperature. There are also sensors to detect air leaks

into the water circuit (bubble detector) and water leaks into the
gas circuit (droplet detector). Alarms are displayed if any
parameters are outside the normal range. Other indicators
show low charge in the backup battery, and the type of cartridge
installed. '

An internal battery backup will maintain the set flow and oxygen
blend for at least 15 minutes without AC power.

2. Disposable Components:

Vapor Transfer Cartridge: In this cartridge, blended gas
passes through the lumens of hundreds of paralle! hollow fibers
made of a specially developed polymer. Warm water circulates
around the fibers and diffuses as vapor through the fiber
material into the gas stream flowing through each fiber. Unlike
most humidifiers, there is no direct contact between the water
and gas streams. The gas stream leaves the cartridge
essentially saturated with vapor at the set temperature.

Triple-lumen Heated Delivery Tube: The warmed humidified
gas passes through the center lumen. The center lumen is
surrounded by two outer lumens carrying warmed water to
maintain the temperature of the inner lumen and to minimize
condensation. A proprietary nasal cannula, also optimized to
minimize rainout, is connected to the end of the delivery tube
and passes the humidified breathing gas to the patient's nose.

Disposable Water Path Module: The module houses a water
reservoir for the water from the sterile water bag, pump,
connections for the VTC and delivery tube, and sensor
interfaces to the main unit. Water is pumped past a heater plate
through the outer lumens of the delivery tube. Returning water
passes through the outer jacket of the VTC where some water is
lost as vapor to the gas stream. There is no direct contact
between water and gas flows. The water then returns to the
pump reservoir. Heater power is adjusted continuously to
maintain the set temperature. Water flows into the circuit from
the sterile water bag to replace evaporative losses in the VTC.
Air is purged to the atmosphere from the circulation via a
hydrophobic filter membrane.
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D. Precision Flow™ System Requirements

The Precision Flow™ System Requirements document is provided
following this page.
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12 SUBSTANTIAL EQUIVALENCE

The Company’s Substantial Equivalence to predicate devices is provided in this
section.
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12, SUBSTANTIAL EQUIVALENCE

As explained in detail below, the Precision Flow™ is substantially equivalent to
other legally marketed Respiratory Gas Humidifiers, Air/Oxygen Blenders, and
Oxygen Analyzers. Specifically, the Precision Flow™ is substantially equivalent
to the Vapotherm 2000i and 2000h, the Bird Blender, and the Maxtec Oxygen
Analyzer. As explained in more detail below, the Precision Flow™ has the same
general intended use and similar indications, technological characteristics, and
principles of operation as the previously cleared predicate devices. A substantial
equivalence chart comparing the similarities and differences between the
Precision Flow™ and its predicate devices is provided below. Labeling and
promotional material for the predicate devices is provided below. As also
explained in more detail below, minor differences in the technological
characteristics between the Precision Flow™ and the identified predicate devices
do not raise new questions of safety or efficacy.

1. Intended Use/ Indications for Use

The Precision Flow™ is indicated for use in adding warm moisture to breathing
gases from an external source for administratién to neonate/infant, pediatric and
adult patients in the hospital, sub-acute institutions, and home settings. It adds
heat and moisture to a blended medical air/oxygen mixture and assures the
integrity of the precise air/oxygen mixture via an integral oxygen analyzer.

The Vapotherm 2000i and 2000h are indicated for use in adding warm moisture
to breathing gases from an external source for administration to neonatefinfant,
pediatric and adult patients in the hospital, sub-acute institutions, and home
settings. The Bird Microblender is intended to provide a precise method of
mixing medical grade air and oxygen to a pre-selected oxygen concentration.

The Maxtec Oxygen Sensor is intended to verify the composition of oxygen in an
air/oxygen mixture.

In other words, the Precision Flow™ has the same intended use as its predicate
devices. Thus, the Precision Fiow™ satisfies the first criteria for a finding of
substantial equivalence.
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2. Technological Characteristics

The Precision Flow is comprised of several components. As compared to the
cleared Vapotherm 2000 devices (K0O00401, KO13486, K042245), the Precision
Flow has the following major components that are either new or modified:

* A disposable water path module;
* An integrated air/oxygen blender; and
* An integrated oxygen sensor.

The new device features a disposable Vapor Transfer Cartridge (*VTC"), which is
essentially identical to the existing component on the company’s cleared devices.
The only minor difference is the modification of the VTC to add right angle end
connections. In addition, the main unit of the Precision Flow has been designed
in order to accommodate the modified components. This main unit monitors the
activities of the disposable water path module by use of non-contact sensors and
contains a motor to drive the fluid flow.

The details of each of the major modifications to the Vapotherm 2000 devices are
as follows:

A, Disposable Water Path Module

The most significant modification is the newly designed disposable
water path module, which has been designed so that the entire
assembiy, including the module, VTC, tubing, and connector is
designed for use with a single patient only for up to 30 days of
treatment. This design replaces the humidification/water pathway
used in the Vapotherm 2000i and 2000h which featured internal
components that required disinfection. The Precision Flow
disposable water path module incorporates all the necessary
elements to isolate the water pathway from the main unit and is
composed of the following subcomponents:

* A watertank;

* A heater transfer plate (the heating element is part of the
main unit);

* A water circulating impellor (the motor stator is part of the
main unit and turns the impellor magneticaliy);
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An air venting diaphragm;

Non-contact monitoring sensor interfaces:

* A separately attached disposable VTC (which is essentially
identical to the comparable component on the company’s
cleared devices); and

* A separately attached disposable water delivery tube.

The disposable water path has a number of features that minimize
the potential for contamination. Initially, the path itself is
manufactured in clean conditions and is intended for use with a
single patient, eliminating the potential for cross-contamination.
The water from the sterile waterbag enters the disposable water
path module water tank, flows through the pump impellor and the
VTC, through the delivery tube to the patient and completes the
closed circuit back to the water tank.

At no time does the sterile water that feeds the system.come into——-
contact with the air pathway that is contained in the main unit.
Furthermore, the disposable water pathway is closed and

completely isolated from the main unit. Specifically, there are no
“hard” connections as sensors from the main unit are not integrated
into the disposable water path and the path’s impellor is

magnetically coupled to the unit's motor.

B. Integrated Blender

Previous models of the Vapotherm device used external
independent flow meters and a gas blender to allow the operator to
make adjustments to the flow rate and the proportion of oxygen/air
mixture delivered. The Precision Flow has an internal gas mixing
feature (blender) which provides precise mixing of medical grade
air and oxygen via proportional solenoids (mass flow sensors) that
measure the oxygen and air fiows and solenoids that control the
flows. When the clinician sets the desired percent oxygen and the
desired flow rate, the mass flow sensors and oxygen analyzer in
combination verify that the blender gas mixture is correct and make
the required adjustments in proportion of oxygen and air to meet
the desired settings. Gas, consisting of oxygen and air, is supplied
to the unit from wall, cyiinder, or compressor sources. There are
standard gas specific DISS gas fittings to assure proper connection
to the unit.
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C. Integrated Oxygen Sensor

The previously cleared Vapotherm 2000 products verified the
composition of the delivered gas mixture with an external oxygen
sensor. The Precision Flow contains an oxygen sensor that is
identical to a legally marketed device, the MaxO, CU (K063488).
The oxygen sensor is procured from the Maxtec Company. This
analyzer is located in the main unit and provides the user with a
readout of the delivered and supplied oxygen concentration, and
the percentage of oxygen thereby eliminating the need for an
external analyzer. The analyzer itself is a galvanic, partial pressure
sensor that is specific to oxygen. The only purpose of the monitor
is to provide information on the delivered gas mixture to the user.
The Precision Flow oxygen sensor automatically calibrates to the
100% oxygen source each time the unit is powered up and every
24 hours thereafter.

3. Principles of Operation:

In actual operation, the Vapotherm Precision Flow warms and humidifies a flow
of breathing gas for delivery by nasal cannula at flows from 0.5 to 40 Ipm. The
unit incorporates an electronic blender and flow sensors that allow the oxygen
percentage and total gas flow to be set independently. The main unit and
disposable components of this device function as a system to accomplish this
intended use as follows:

A. Main Unit;

* The flow of oxygen and air are measured by mass flow sensors.
The operating software calculates the required flow needed to
reach the target flow and oxygen percentage set by the
operator. The system controls gas flows accordingly by
adjusting proportional solenoid valves on the gas lines. An
oxygen sensor monitors the gas mixture and signals any
discrepancy between target and measured percentage. The
oxygen sensor is automatically calibrated with oxygen at power-
up and every 24 hours. ‘

* Sensors in the main unit monitor gas pressure, water level, and
water temperature. There are also sensors to detect air leaks
into the water circuit (bubble detector) and water leaks into the
gas circuit (droplet detector). Alarms are displayed if any
parameters are outside the normal range. Other indicators
show low charge in the backup battery, and the type of cartridge
instailed.
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* Aninternal battery backup will maintain the set flow and oxygen
blend for at least 15 minutes without AC power.

B. Disposable Components:

» Vapor Transfer Cartridge: In this cartridge, blended gas
passes through the lumens of hundreds of parallel hollow fibers
made of a specially developed polymer. Warm water circulates
around the fibers and diffuses as vapor through the fiber
material into the gas stream flowing through each fiber. Unlike
most humidifiers, there is no direct contact between the water
and gas streams. The gas stream leaves the cartridge
essentially saturated with vapor at the set temperature.

* Triple-lumen Heated Delivery Tube: The warmed humidified
gas passes through the center lumen. The center lumen is
sutrounded by two outer lumens carrying warmed water to
maintain the temperature of the inner lumen and to minimize
condensation. A proprietary nasal cannula, also optimized to
minimize rainout, is connected to the end of the delivery tube
and passes the humidified breathing gas to the patient's nose.

* Disposable Water Path Module: The module houses a water
reservoir for the water from the sterile water bag, pump,
connections for the VTC and delivery tube, and sensor
interfaces to the main unit. Water is pumped past a heater plate
through the outer lumens of the delivery tube. Returning water
passes through the outer jacket of the VTC where some water is
lost as vapor to the gas stream. There is no direct contact
between water and gas flows. The water then returns to the
pump reservoir. Heater power is adjusted continuously to
maintain the set temperature. Water flows into the circuit from
the sterile water bag to replace evaporative losses in the VTC.
Air is purged to atmosphere from the circulation via a
hydrophobic filter membrane.

4, Conclusion

The Precision Flow™ and the Vapotherm 2000i and 2000h, Bird Microblender,
and Maxtec Oxygen Sensor have the same intended use and similar indications,
technological characteristics and principles of operation. The only technological
differences between the Precision Flow™ and its Vapotherm predicates are: ( 1)
an integrated air/oxygen blender: (2) an integrated oxygen sensor; and (3)a
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disposable water module. However, the oxygen sensor included in the
Precision Flow™ is procured from Maxtec and cleared under K063488. In
addition, the airfoxygen blender contained in the Precision Flow™ is similar to
the Bird Blender cleared under K911962. No differences between the Precision
Flow™ and the identified predicate devices present any new issues of safety or
effectiveness. Thus, the Precision Flow™ is substantially equivalent to the
Vapotherm 2000i and 2000h, the Bird Microblender, and the Maxtec Oxygen
Sensor.
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Vapotherm, Inc. Precision Flow™

5. Substantial Equivalence Chart

Product Code

BTTi R spir'ét'dry Gas

s KOG
BTT; BTI; Respiratory Gas

CCL,; BZR;

BZR; Bréaﬁhmg

Humidifier BZR; Breathing | Humidifier BZR; Breathing | Breathing Gas Gas Mixer
Gas Mixer Gas Mixer Oxygen Sensor
Environment Hospital or sub-acute Home, hospital or sub- Institutional institutional

institutional settings

acute institutional settings

environments
where delivery of
airfoxygen is

environments
where delivery of
air/oxygen is

required required
Principlas of Basic membrane type Basic membrane type Senses the A proportion
Operation humidifier, hollow fiber humidifier, hollow fiber amount of blending of air

cartridge cartridge Oxygen present | and oxygen

in a mixture of

gases
Intended Use/ | The Precision Flow™ g The Vapotherm 2000i and | For continuous Designed to
Indications for | intended to add moisture to | 2000h are designed to monitoring of dispense

Use

and to warm breathing
gases from an external
source for administration to
neonate/infant, pediatric
and adult patients in the
hospital, sub-acute
institutions, and home
settings. It adds heat and
moisture to a blended
medical air/oxygen mixture
via an integral oxygen
analyzer. The flow rates
may be from 1 to 40 liters
per minute via nasal
cannula.

add moisture to and to
warm breathing gases
from an external source
for administration to
neonate/infant, pediatric
and adult patients in the
hospital, sub-acute
institutions, and home
settings. The flow rates
may be from 1 to 40 ;liters
per minute via nasal
cannula.

oxygen levels
delivered by
medical oxygen
delivery
equipment &
respiratory care

continuous and
precise blend of
medical air and
oxygen via outiet
ports to infant,
pediatric, and
adult patients.
The exact Fig,
blend of gases
corresponds to
the dialed in
Fractional
Concentration of
Oxygen setting
indicated by the
control face.

Components

The device includes: a
water pump, and electronic
temperature controi system,
a digital display, a cannula
to administer gas to the
patient, and a spike to
connect to a sealed water
bag and an electronic gas
blender, and an oxygen
Sensor.

The device includes: a
water pump, and
electronic temperature
control system, a digital
display, a cannula to
administer gas to the
patient, and a spike to
connect to a sealed water
bag.

Fast responding,
oxygen specific,
galvanic sensor

The device
includes a
balance module,
proportioning
module,
alarm/bypass,
outlet ports, and
bleed outlet.

Page 7 of 8
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Premarket Notification 510(k)

Section 12 -

Substantial Equivalence

Vapotherm, Inc. Precision Flow™.

g %*gff’{, ¥20001+%. 7

“Vapotherm™ 20001 anc
27:(K00040%:'K01348

HERES K(MZ.’Z‘&S)b Bies

P

: Maxtec*Oxygen

At T , B

nalyzer MaxO
CU:(K063488);

ggﬂ.i 2' e

By

Water and gas A

Entlrely dlsposable

Partly internal to unit,

Not applicable

Not Appllcable o

pathway of removable module, external partly disposable. Internal
Humidifier to unit. No disinfection portion requires
cartridges required. disinfection after use.
Multiple components and
connections,
Dimensions Height: 11.5” (300 mmy; Height: 11" (280 mm); H3%xW2¥%x [H3%xW2 %x
(I xw x h) width: 8" (2000 mm); depth: | width: 5.5” (140 mm); D 1 % inches D35/8toa %
7" (180 mm) excluding IV depth: 4.5” (114 mm) inches
pole clamp excluding IV pole clamp
Supply Medical air and oxygen at | Medical air and oxygen at | Not Applicable 30-75 PSIG
Pressure inlet pressures between 6 inlet pressures between 6 provided the
and 70 psi (41-485 KPa) and 70 psi (41-485 KPa) differential
between supply
pressures does
not exceed 10
PSIG
Max Flow 1-8 Ipm via a nasal cannula | 1-8 ipm via a nasal Not Applicable 2120 lpom @
{Low Flow) cannula (Low Flow) - - .- Co 60% setting at 50
5-40 Ipm via a nasal 5-40 Ipm via a nasal psig inlet

cannula (High Flow)

cannuia (High Flow)

pressures (High
Flow)

Humidification

Vapor phase, by
transpiration through
microporous membrane.
Output is at least 95%
relative humidity at nasal
cannula at a flow rate up to
20 Ipm, at least 90% at flow
rates from 20-40 ipm, over
the full range of operating
conditions.

Vapor phase, by
transpiration through
microporous membrane.
Output is at least 95%
relative humidity at nasal
cannula at a flow rate up
to 20 Ipm, at least 90% at
flow rates from 20-40 Ipm,
over the full range of

operating conditions.

Not Applicable

Not Applicable

Page 8 of 8
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Premarket Notification 510(k) , Vapotherm, Inc. Precision Flow™
Section 13 - Labeling Section Header Page

13. LABELING

The labeling of the Precision Flow™ | including the device's labels, its Operator’s
Manual and draft promotional materials and the labeling for predicate devices is
included in the following section.

Page 1 of 1
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Premarket Notification 510{k) Vapotherm, inc. Precision Flow™
Section 13 — Labeling Table of Contents (1)

13. LABELING OPERATOR’S MANUAL FOR PRECISION FLOW™
TABLE OF CONTENTS

a. Precision Flow™ Packaging and Labeling

b. Precision Flow™ Operator’s manual

c. Precision Flow™ Promotional materials

d. | Labeling for Predicate Devices

1. Vapotherm 2000i
2. Bird Microblender
3. Maxtec Oxygen Sensor

Page 1 of 1
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 13 — Labeling Sub-Section Header Page

a. PRECISION FLOW™ PACKAGING AND LABELING

Page 1 of 1
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 13 — Labeling Section Table Of Contents (2)

VAPOTHERM

PRECISION FLOW™ PACKAGING AND LABELING
TABLE OF CONTENTS
I. Precision Flow™ Unit and Box Serial Label

2. Precision Flow™ Vapor Transfer Cartridge High — PF-VTC-High
a. Individual Label
b. Box Label

3. Precision Flow™ Vapor Transfer Cartridge Low — PF VTC-Low
a. Individual Label
b. Box Label

4. Precision Flow™ Vapor Transfer Cartridge
a. Unit Label — High
b. Unit Label — Low

5. Precision Flow™ Disposable Path Circuit — PF-DPC
a. Individual Label
b. Box Label

6. Precision Flow™ Unit Kit ~ PF-UKIT-“Country”
a. Individual Label
b. Box Label

7. MNI1100A — Nasal Cannu
a. Individual Label
b. Box Label

(Premature)

8. MN]100B — Nasal Cannula (Neonate)
a. Individual Label
b. Box Label

9. MP1500 — Nasal Cannula (Pediatric)

a. Individual Label
b. Box Label

Page 10of 2
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Premarket Notification 510(k)
Section 13 — Labeling Section Table Of Contents (2)

Vapotherm, Inc. Precision Flow™

10. MI11300 — Nasal Cannula (infant)
a. Individua! Label
b. Box Label

11. MI1300B — Nasal Cannula (Intermediate Infant)
a. Individual Label
b. Box Label

12. MA1700 — Nasal Cannula (Aduit)

a. Individual Label
b. Box Label

Revised 08/28/07

Page 2 of 2
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Y VAPOTHERM ZDRAFT

PRECISION FLOW™ _ GIAEE & BOX SERIAL LABEL - DRAFT
August 24, 2007
Beserintion:
The Vapotherm Precision Flow™ [abel follows. The serialized label for the device is 1o be
applied 1o the back of the Precision Flow™ device and is 1o be located in the upper left hand
corner. Bvery device label is to have one matching box senalized label

Specification:

The Precision Flow™ Unit [abel is 2.5 inches by 3.0 inches in overall size. The label is to be
printed Black on 2 millimeter white polyester with permanent adhesive backing, witha |
millimeter clear gloss over-lamination,

Sy an
£ ] ke

e

Mamaactarer Mot
VAPOTHERN INC. Precision Flow ™
Sleomnavile: MO 21668

Miade inthe LJGA

Serial Number: XXXX-XXXXXX

Power Heguirsments!
PO VAL BO80HE
200

Voo dBsab PN

Foomado o (4488 ki

Authorzed Bepreseniate C E 0287
Bhs-L L

28 Trinity Road FENDING
Hallsea, bomerset
England BSAR4NY

INTERTER ETLLIBTED
ETLSYMBOL CONFORMS TO
HERE UL BT0 26014
LISTED CERTIFEDTO
CANICEASTD 22 2 MO 6014

PENDING

!

Label BUAGK Hew New

Page L of 2




August 24, 2007

PRECISION FLOW™ _ UNIT & ERIAL LABEL - DRAFT 094&

MATCHING BOX LABEL:

The Precision Flow™ Box label is 2.5 inches by | .0 inches in overall size. The box label serinl
number is to match the unit senial number. The label is to be printed Rlack on 2 millimeter white
polyester with permanent adhesive backing, with a | millimeter clear gloss over-lamination.. The
label is to be applied 1o the ouiside of the device box, centered in the area on the shortest
measured box side.

=1
1 MODEL: PRECISION FLOW™
1 C 6 SN JODOC-XXXXX
G797 PENDING
v Vapoiherm, Inc., Stevensville MD 216868

Packaging:
Labels are to be packaped or bound 1o prevent damage during shipment. A packing list is to
sccompany the shipment to reflect Vapothenm’s purchase order.

Labeling:
See drawing above for required labeling

Pt

Page 2 of
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VAPOTHERM® VAPOTHERM®

| PF-VTC-HIGH REF | pr.vrC.HIGH

EL(;-;-:] RENAXLX _ LOT | 00000
1€€0297 [ (R) A\

PENDING QTY.] xx PENDING

QY. 1

i cne 2 . Y Ch . :
Vapotherm, In Authorized Representative : 1?5{}1}3 g?mx ke Authorized Representative
i RMS-UK, Ltd.

198 Low Canoe Cirgle o
Stevensville, MD 21666 USA RMS-UK, Lid Stevensville, MD 21666 LISA i
FH-6043077 28 Trinity Rond diehdiag 28 Trinsty Read
‘ Nailsca, Somersel, BS484NU ! Nailsea Somerset BSI84NU
Etigland

England

PEVIC-High Rev New PENTC-High Rev New

(BUX LARELY

VAPOTHERM VAPOTHERM®

REE | PE-VIC-LOW REE | PF-VTC-LOW

[cenw | ® A g’ & A

LOT | soooox PENDING LOT |  wxooooex PENDING

oy vy Authonized Beprosentative
£ RMSUK Ld

28 Friniey Roadd 28 Trnity Road

Mmbea Somerser BSABENT Vapother e WNatlsen: Semaret BRAR4NT

YR Log Cance Cincle England

Swevenseilie MDD AIBeS 1ISA

A G- a0TT

Y Authorized Repesentalive
EME-UE Lt

Yapoihermy Ing
v Caner Circle Eapland
Alle, MDD ZIGOHEEA
3977

PEVTC-Low Rov New PRV Low Hev New

ANDIVIDUAL LABEL) {(BOX LABEL,




VAPOTHERM®

REF | PRVTC.HIGH

!,;_51'7" 60060 6.«

ary. |

Yapodher, lot

198 Log Uanee Circie
Srevensulle MO 216 iSa
dHEADSI0T T

PF-VTC-High Rev New

(HDIVIDUAL LABEL)

VAPOTHERM®

Lo ARMKEEY
arvy.]
Yapotherm Tno

B =5 Cante Circle
He MDD 2I6H01I8A
STl

PEAVTOLow Rev Mey

NDIVIDUAL LaBEL

RER | PE-VIC-LOW

PENDING

Authorized Represeritative
RMS-UE 1d

28 Trinay Bosd

Hatsen, Somerser, BRIRANU
Englond

[ceowr ] ® A

PENDING

Authorized Revresentative
RMADK, L

28 Trinity Houd

Hallsen Somemel BRRINU
Evipland

VAPOTHERM®

QTY.| xx

Vapotherm:inc

198 Lop Canoe Clrcle
Stevensville, BID 21066 UISA
A Oa0a877

PP-VIC-Hish Kev New

moONLARED

VAPOTHERM®

]RE:—: | PR-VTC-LOW

Lo RERARRR

QTY. XX

Vapotherst ne

198 Low Canoe Cirtle
Steveniville MU 2I666 USA
4106043077

PE-VIC:-Low Rev Now

{BOX LABEL)

REF. | prvTC-HIGH

LerE . 088000

0'?4/(}

[ceos ) @ A

PENDING

Authorered Reprosentative
EMSUK L

28 Trimy Road

Nailses Somerset BSdday
cngland

(e | 0 A
PENDING

Adthorized Represeniative
BMS-UK L

28 Trinily Koad

Mailien, Somersit, BRASNT
Englang

o



VAPOTHERM®
REF| PE-VIC-HIGH

IL‘QT‘ XXHXKXX
aTy. 1

Vapothom Inc

108 Lo Cinee Unitle
Sigvenaville MDD TSGR TSR
dloandaery
PEVTU-High Hev New
NbIVIDUAL EABEL

VAPOTHERM®

REF.| PF-VICLOW

il AARKN Y

027y {

Vapotherm Inc
P Canee Chioke
e MIX2IR6aLSA
391

PR Ol ow Rev New

INDIVIDUAL LABELS

PENDING

Anthonzed Ropressruative
HMS-LIE L

L Tty Roed

Natlsea Somerier BR4RINT
England

& A

Authonged Represemiative
RS

ZETringy Road

Haslsen, Seeperme HRARINT
Enpland

S

PENDING

VAPOTHERM®
RERE

PF-VTC-HIGH

LOMT L RARERR

QrY.. xx

Vapothern Ing

198 Lop Canos Uile
Stevensville. MD 2686 LIEA
d{iaidan7y

PE-VTC-High Rev. New
[(BUX LABEL)

VAPOTHERM®

REF. | PF-VTC-LOW

LOT

HEEKERN

ary.l vy

Vapotherm, Ino

OB Lo O Ol
Sevinsvilie MG 2861150
B

PRI Low Bey Hew

(BOX LABEL)

0/?4/(}

(cew ) @ A

PENDING

Authoreed Resresentatiee
BMSUE L

28 Trinity Road

Mailsen Somerser BSA4gaND
England

lceny | & A

S i

PENDING

Authorized Réprsséntaing
BMWS-UE [1d

28 Tonity Road

Naitiea Sodwrcer BSABND
England




VAPOTHERM®

W 3
RER | PEVIC.HIGH

LOT ] XX00sxx i
CEH)@ A
Qary.) | PENDING
fgg tﬁgﬁﬁg}:;m suthorized Reprstentanive
Stevensville, MD 21666 USA RMS-UK, Lid
1106043977 28 Trty Hoad

Madlsea, Someiiat HSERENY
England

PEWVIC-High Rev New
UNIIVIDUAL LaBEL)

VAPOTHERM"

REE | PF-VIC-LOW

(ceny | ® A

e i
LOT1  xoooxxxx PENDING
o7y Anthorized Repretentative
1 RS L

28 Trintty Road
Vapother Ing Plailac Someee BRRENT
P SCanee Clele England
e M 2666 Lsa
077

PEVTOd 5w Rev New

HNBIVIDUAL LABEL)

VAPOTHERM®

REF | PRVTC.HIGH

094%}

LOT | ZEERXHX

[ceny ] @ A

PENDING

QryY.| xx

Napotherm, Ine.

198 Log Canee Circle
Stevensville, MD 21668 L5A
A1 0-B0-1077

Authorsed Reprssentalne
HMSLE L

2E Friniby Boad

Nailsea Somerser, BS4RAN
England

PEYVIC-Hioh Rev New

(BOX LABELY

VAPOTHERM®

REF. | PF-VICLOW

[ceo7 ) ® A

YOT] oo PENDING
LTy iy Authorzed Reprecontative
XX RMS-UK, Lid.

& Tonity Romd
Vupowerm, lne Blaileta, Somemel, BS4RINL
195 Log Canoe Ciele England
Stevensville. M 21885 184
SIG 0T

PRV -Low Bev New

BOx LABRERLY

WAL
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VAPOTHERM
PE-DPC

RER

LOT | XXXXXXX

[oTv] 1

Vapathenn Ing

R L ae Uanoe Uircle
Stevensville: MD 266 TIRA
A0 3077

PEDPT Rev Mew

IHIVIE AL L AR

(Dhsposable Water Path, VS50 Tube Sen

[ce ) @ A

PENDING

Authorezed Represengative
RS-0, Lid

28 Tty Road

Salien Somerser BRIRND
England

VAPOTHERM"®
PE-DPC

REFE

LOT | XxXxxxx

QTY.] xx

Nepatherm, Ing

B Lo Uanoe Ulrele
Srovensville MR ZI6nS LSA
41080307 7

PEDIPC Ry New

BOx LARED

004&}

(Disposable Water Path, VSS-1, Tube Set)

[ce09 ] & A
PENDING

Suthorized Represeniative
RMEUR Lig

2k gy Rowmt

Watlsen, Somerset BSARANT
England

Vit



VAPOTHERM®
PF-DPC

RER

LOT ¢ X RxoixA

Qry.; |

Vapeaheny lnc

198 Lo Chnoe Circle
Steveraville, MU 21666 URA
Fa0da077

PR Hew New

(RINVIDU AL LABEL

{Disposable Water Path, VSS- 1 Tube Sen

[ce0w ) @ A

PENDING

Aathorrred Represennative
RMELE Lid

28 Tomity Road

Matlsen, Somerser, BRIRant
Eneting

VAPOTHERM®
PE-DPC

REF,

LOT | XXXXHXX

QTY.} xx

Vapothermy, Ing

198 Lop Uance Circle
Steversville, MD 71866 USA
A0b04-307 7

PE-DPC Rev Mo

{BOY LABEL)

004’(}

(Disposable Water Path VS50, Tube Sty

[cev ) @ A

PENDING

Authorized Represeniative
RME-U Lid

28 Vo Hoad

Mailses: Somerser BRAZANG
opdar]

Wik




VAPOTHERM® VAPOTHERM® ‘0,? 4

"ZEE ] PE-UKIT-“COUNTRY? g PR-UKIT-*COUNTRY”
eed {07 Sensor, bubble rraps. hoses, DOWEr eord per Countny | 1 (02 Senser, bubble traps, hoses, power cord per mi
Liser Manual User Gurde Guide) Liser Manual, User Guide Ghinde)
2O xxoxxxx LOT | Oooxxxxx
(€097 | @ A [ce 02y | @ A
arv i PENDING QrY.. XX i‘ENDIN(}
; Alitharied Repieteniaiive - . Aulhorized Redresenia
Vapothern, ng e Napotherm dne ABLIDNEEL hOpIeseniave
F9R Lop Canoe Cicle ;{g {}I‘?’TES}“: ;:: :{i(j 198 Lop Canes Cucle RMSjUK.- Lid,
Stevengville, MID 216061158 = TRy hop e Stevensville. MD 21666 1A 28 Trmity Road
110.604.2077 Mailsen, Bomiprser, BAGRANL dinenl o Nailsea, Sonerser, BRAa40L
o England Enplind
PR ITOOINTEY Ty bow PEUEIECOUNTRYY Rev. New
INDIVIDUAL LABEL) (BOX LABEL)

V)




VAPOTHERM VAPOTHERM® 09 4

"REE | PE-UKIT-“COUNTRY?” REF. PF-UKIT-*COUNTRY”
gt {i)’ Sensor, bubble traps, hoses, power cord per country | i (02 Sensor, bubble traps, hoses, power cord per umﬂi‘
User Manual, User Gande Guide) Llser Mamual, User Ginde Guides
! LOT ¢ xxooxx LOT | XXXXXxx
[C€ 0297 | 1 &® A ECQ 0297 7 @) A
ary. | i’IxNI)IN{s arty.. XX PENQING
Vapotherm. Ine Qi;{?s{lfi Hepresentative Viscdbern b Autherized Representutive
198 Low Canos Circle vﬁg i: i ‘fé{mﬂ 198 Log Canoe Uircle RM3-UK, Lid
Stevensuille MITTIGRATISA o *3%@:‘ o % Stevensville. MDD 21666 USA 28 Trinity Road
$0-604-3977 “ailses, Somersel, BSA8ANL 4106043977 Nailsea, Somerset, BS4EANU
Eoplaad ot
PEURIEOUNTRYY Bew Mew PEAMGTUOLINTRYT Rev New
ONDPADUAL LABERS o i
|
1



vy i NEKXKIVE

MN1100A

Nasal Canhula (Premature)

QY
Authorized Representative For The European Union:

RMS UK, Lid.
28 Trinity Road, Nailsea, Somerset, BS484NU England

.\ VAPOTHERM"

LOT

Manufactured For.
Vapolherm, Inc.

195 Log Canoe Circle -
Stevensville, MD 21068
410-604-3977

Made in US A

802361 Rev. D

'REF] MN1100A

Nasal Cannula (Premature)

TV

A® Q@

Avthorized Repnasentahve For The Ewrocpean Union:
RMS UK,
28 Tnnny Road Nailsea, Spmerset, BS484NU Englang

LOT

Manufactured For
“apothermn, ng.

98 Log Canoce Circle
Stevensville, MD 21666
410-604-3977
Made in LS A

802361 Rev. D

\ VAPOTHERM"

MN1100A

Nasal Cannuia (Premature)

oY1

A® @

Authorized Representative For The European Union:
RMS UK, Ltd
Tnmly Road, Nailsea, Somerset, B5484NU Englang

LOT

Manufactured For
Vapothertn, Inc.

188 Log Canoe Cirtle
Slevensville, MD 21856
410-604-3977

Made in U.S.A

802361 Rev, D

M ®
Co

W4 VAPOTHE

MN1100A
Nasal Cannula (Premature)

oTY)!

A®

Authorized Rapresentahve For The Eurcpean Union:
RMS UX,
28 Trlnit-y Road Nallsea, Somerset, BS4B4NU Engiand

s VAPOTHERM"
MN1100A

Nasal Cannula (Premature)
o

A® @

Authorized Representative For The Ewropean Union:
RMS UK, Lig
28 Tnnuy Road, Nailsea, Somerset, BS4B4NU England

REF

LOT

Manufactured For:
Vapotherm, Inc.

188 Log Canoe Circle
Stevensville, MD 21886
410-604-3977

Made in U.5.A

802361 Rev. D

LOT

Manufactured For
Vapotherm, Inc.

198 Log Canoe Circle
Stevensvile, MD 21866
410-604-3977

Made in U.5.A

802361 Rev. D

VAPOTHERM®
MN1100A

Nasal Cannula (Premature)
QTY]1

AB @

QuMIgorLlJzed Representative For The European Union:
28 Tfrmty Road Nailsea, Somerset, 85484NU England

LOT

Manufactured For:
Vapotherm, Inc,

188 Log Canoe Circle
Stevensville, MD 21666
410-604-3977

Made in U.S.A

802361 Rev, D

\¢G4

D

j
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VAPOTHERM

MN1100A o
Nasal Cannula (Premature) Qty 25

Lot A®®

Manufactured For:
Vapotherm, Inc.
198 Log Canoe Circle

Stevensvilie, MD 21666 Authorized Representative For The European Union:
410-604-3977 - RMS UK, Ltd. .
Madein U.S.A 28 Trinity Road, Nailsea, Somerset, BS484NU England 852361 Rev. E

\% VAPOTHERM"

MN1100A
Nasal Cannula (Premature) Qty 25

o7 A ® S

Manufactured For:
Vapotherm, Inc.
198 Log Canoe Circle

Stevensville, MD 21566 Authorized Representative For The European Union:
410-604-3977 RMS UK, Ltd.
Made in U.S.A 28 Trinity Road, Nailsea, Somerset, BS484NU England 852361 Rev. £

% VAPOTHERM"

REF] MN1100A | .
Nasal Cannula (Premature) IQty 25

A&

Manufactured For:
Vapotherm, Inc.
198 Log Canoe Circle

Stevensville, MD 21666 Authorized Representative For The European Union:
410-604-3977 RMS UK, Ltd.
MadeinU.S.A 28 Trinity Road, Nailsea, Somerset, BS484NU England 852361 Rev.E
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MN1100B

Nasal Cannula (Neonate)

LOT 1

Authorized Represemabve For The European Union:

RMS UK,
28 Trinity Road Nailsea, Somerset, BS4BANU Englang

Manufactured For
Vapotherm, Inc.

198 Log Cance Circle
Stevensville, MD 21666
410-504-3977

Madein U5 A

802362 Rev. D

\4 VAPOTHERM’

REF; MN1100B
Nasal Cannula (Neonate)

LOT 1

A&

Authorized Representative For The European Union:
RMS UK, Ltd.
28 Trinity Road, Nailsea, Somerset, BS484NU England

Manufactured For:
“fapothermn, Inc.

38 Log Cance Circle
Slevensville, MD 21666
410-604-3977 .
Made in U.S.A

802362 Rev. D

\) VAPOTHERM"
MN1100B

Nasal Cannula (Neonate)

LOT 1

A®Q@

Authorized Representative For The Eurgpean Union:
PMS LK, Lid
"nmty Rnad Nallsea, Somerset, 8S484NU England

Manufactured For,
Vapotherm, Inc,

198 Log Canoe Circle
Stevensville, MD 21686
410-604-2977

Made in U.5.A

802362 Rev. D

N

MN1100B

Nasal Cannula (Neonate)

LOT 1

A® @

Manufaclured For
Vapotherm, Inc,

198 Log Canoe Circte
Stevensvilla, MD 21666
410-804-3977

Made in USA

" Authorized Represenlatrva For The European Union:

RAMS UK,

28 Trinity Road Nailsea, Somarset, BS484NU England 802362 Rev. D

\/ VAPOTHERM®

MN1100B

Nasal Cannula (Neonate)

LOT 1

AB®®

Authorized Represenlanve For The European Union:
RMS UK,
28 Tnmly Road Neilsea, Somerset, BS484NU England

VAPOTHERMr’
MN1100B

Nasal Cannula (Neonate)

LOT 1

A& Q@

;a’.::tsmnzed Representative For The European Union:
UK.
28 Trinity Road Nailsea, Somerset, BS4B4NU England

Manufactured For,
Vapotherm, Inc.

198 Log Canoe Circle
Stevansvilla, MD 21666
410-604-3977

Mada in £).5 A

8023562 Rev. D

Manufactured For:
Vapotherm, Inc.

188 Log Canoe Circle
Stevensville, MD 21666
410-604-3977

Madain U.S.A

802362 Rev. D
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VAPOTHERM:®
o

MN1100B ®)
REF] Nasal Cannula (Neonate) Qty 25 &jﬁ

A®@

Manufactured For:
Vapotherm, Inc.
198 Log Canoe Circle

Stevensville, MD 21666 Authorized Representative For The European Union:
410-604-3977 RMS UK, Ltd. : .
Madein U.S.A : 28 Trinity Road, Nailsea, Somerset, BS484NU England 852362 Rev. E

\% VAPOTHERM

REF| MN1100B
Nasal Cannula (Neonate) Qty 25

o7 A&

Manufactured For:
Vapotherm, Inc.
198 Log Canoe Circle

Stevensville, MD 21666 Authorized Representative For The Evropean Union:
410-604-3877 RMS UK, Ltd.
Made in U.S.A 28 Trinity Road, Nailsea, Somerset, BS484NU England 852362 Rev. E

% VAPOTHERM®

MN1100B
Nasal Cannula (Neonate) Qty 25

LOT, A@@

Manufactured For:
Vapotherm, Inc.
198 Log Canoe Circle

Stevensvilie, MD 21666 Authorized Representative For The European Unijon:
4 0~694~3977 RMS UK, Ltd.
Made inU.SA 28 Trinity Road, Nailsea, Somerset, BS484NU) England 852362 Rev. E
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} VRFO I AIERM
MP1500

Nasal Cannula (Pediatric)
” QTY[1
LOT

Manutactured For

Vapothemn, Inc
Authorizad Representative For The Euvropean Union:

410-604.3977

198 Log Canoe Circle
Made in .S A
RMS UK, L,

Stevensville, MD 21668
28 Trinity Road, Mailsea, Somerset, BS484NU England 803046 Rev. B

\% VAPOTHERM"

MP1500

Nasal Cannula (Pediatric)

[QTY1
A® @

Authorized Representative For The European Union:
RMS UK, Lid.
28 Trinity Road, Nailsea, Somerset, BS4B4NU England

VAPOTHERM’
MP1500

Nasal Cannula (Pediatric)

QY1
AB® @

Authorized Representative For The European Union:
MS UK. Lid.
Trinity Road, Naitsea, Somerset, BS484ND England

LOT

Manufactured For.
fapotherm, Inc.

198 Log Canoe Circle
Slevensville, MD 21666
410-604-3977

Made in U.5.A

803046 Rev. B

LOT

Manufactured For.
Vapotherm, Inc.

168 Log Canoe Circle
Slevansville, MD 21866
410-604-3977

Made in U.S.A

803046 Rev. B

N/

VAPOTHE@O{I‘@

MP1500 0&}’

Nasal Cannula (Pediatric)

T

A® @

Authorized Representative For The European Union:
RMS UK, Ltd,
28 Trinity Road, Nailssa, Somsrset, BS484NU England

LOT

Manufactured For
Vapotherm, o

108 Log Canoe Cirtle
Stevensville, MD 21666
410-804-3977

Made in U.S.A

803046 Rev. B

Y VAPOTHERM"

MP1500

Nasal Cannula (Pediatric)

[OTY]1
A® @

Authorized Representative For The European Union:
RMS UK, Lta.
28 Trinity Road, Nailsea. Somerset, BS4B4NU England

LOT

Manufactured For:

Vapotharm, Inc. -
188 Log Cenoa Circle
Stevensville, MD 21666
410-604-3977

Made in tJ.S.A

8030456 Rev. B

\/ VAPOTHERM®
MP1500

Nasal Cannula (Pediatric)

[QTY)1
AB @

Authorized Representative For The European Unign:
RMS UK, Lid.
28 Trinity Road, Nailsea, Somerset, BS4B4NU Engiand

LOT

Manufactured For:
Vapothemn, Inc.

198 Log Canoe Circle
Stevensville, MD 21666
410-604-3977

Mada in .5 A

803046 Rev. B
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VAPOTHERM’

&

MP1500 : 0&

Nasal Cannula (Pediatric) Qty |25

o7 AR @

Manufactured For:

Vapotherm, Inc.

198 Log Canoe Circl

s;evengvme,"m% 21686 Authorized Representative For The European Union:

410-604-3977 _ RMS UK, Ltd. : .
MadeinU.SA 28 Trinity Road, Nailsea, Somerset, BS484NU England 853046 Rev. B

VAPOTHERM’

MP1500

Nasal Cannula (Pediatric) Qty |25

A&® @

Manufactured For:

Vapotherm, inc.

198 Log Canoe Circle

Stevengville, MD 216686 Authorized Representative For The European Union;

410-604-3977 RMS UK, Ltd.

Made in U5 A 28 Trinity Road, Nailsea, Somerset, BS484NU England 853046 Rev.B

VAPOTHERM’

MP1500

Nasal Cannula (Pediatric) Qty |25

[oT A® @

Manufactured For:
Vapctherm, Inc.
198 Log Canoe Circle

Stevensville, MD 21666 Authorized Representative For The European Union:
410-6_04-3977 RMS UK, Ltd.
Madein U.S.A 28 Trinity Road, Nailsea, Somerset, BS484NU England 853046 Rev. B
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VAFV I NEKM

MI1300

Nasal Cannula (Infant) 1

LOT
Manufactured For:
A®®

Vapotherm, Inc.
- 188 Log Canoe Circle
Authorized Representative For The European Union:
RMS UK, Lig,

Stevensville, MD 21866
410-604-3977
28 Trnity Road, Nailsea, Somerset, BS434NU England

Made in US.A

802360 Rev. D

\% VAPOTHERM"’

MI1300
Nasal Cannula (infant) 1

L[0T (ceom)
Manufactured For:
A®®

apotherm, Inc.
Aumonzed Representative For The European Unien-
ki

410-604-3977

/48 Log Cange Circle
Made in U.S.A
RMS U

Stevensville, MD 21686
28 Tnmty Road, Nailsea, Somerset, BS4BANY England 802360 Rev. D

% VAPOTHERM®

MI1300
Nasal Cannula (Infant) 1

[oT @
A®®

Vapatherm, Inc.
'\ulhonzed Reprasen!abve For The European Union:

410-604-3977

196 Log Canoe Circle
Made in U.S.A
5 U

Stevensville, MD 21666
Tnmty Road Nailsea, Somerset, BS484NU England 802360 Rev. D

W% VAPOTHERM’
__ RE
MI1300 o

1>
Nasal Cannula (Infant) 1 ¥

LOT (ceasr
Manufactured For;
A®®

Vapothemn, Inc.
410-504-3077
AumonzedLReprasamaﬁva For The European Union:

198 Log Canoe Cirtle
Made in U.S.A
RMS

Sievensville, MD 21666
28 Tinity Road, Nailsea, Somarsel, BS4B4NU England 802360 Rev. D

s VAPOTHERM"

MI1300 :
Nasal Cannula (Infant) 1

[OT (cew)
A® Q@

Vapothem, Inc.
Authorized Representatrve For The Eurgpean Union:
Lid.

410-804-3077
Made in U.S.A

198 Log Canoe Circle

Stevensville, MD 21868

RMS UK,

28 Trinity Road, Mallsea, Somerset, BS4BSND England 802360 Rev. D

VAPOTHERM’
MI11300

Nasal Cannula (Infant) 1

LOT (e
Manufactured For:
A®@

Vapothem, inc.
Autharized Representahve For The European Union:

410-604-3977

198 Log Canoe Circle
Made in IJS.A
RMS UK,

Stevensvilla, MD 21668
28 Trinity Road Nailsea, Somerset, BS484NU England 802380 Rev. D
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VAPOTHERM’ &
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On

MI1300 ary] 25 o

Nasal Cannula (Infant)

LOT A &® @

Manufactured For,
Vapothemn, Inc.
198 Log Canoe Circle

Stevensville, MD 21666 Authorized Representative For The European Union:
410-604-3977 RMS UK, Ltd. . .
Madein UL.SA 28 Trinity Road, Nailsea, Somerset, BS484NU Engiand 852360 Rev. E

\% VAPOTHERM’

MI1300 | Qtyl 25

Nasal Cannula (Infant)

LOT A& @

Manufactured For:

Vapaotherm, Inc,

198 Log Canoe Circle . .

Stevensville, MD 21666 Authorized Representative For The European Union:

410-604-3977 RMS UK, Ltd.

MadeinUS.A 28 Trinity Road, Nailsea, Somerset, BS484NU England 852360 Rev. E

VAPOTHERM®

Mi1300 ' QTY | 25

Nasal Cannula (Infant)

A® @

Manufactured For:
Vapotherm, inc.
198 Log Canoe Circle

Stevensville, MD 21666 Authorized Representative For The Eurcpean Union:
4»10-694-3977 RMS UK, Ltd.
Madein U.SA 28 Trinity Road, Nailsea, Somerset, BS484NU England 852360 Rev. E

ok



MI1300B

Nasal Cannuia
4 (Intermediate Infant)

LOT

[QTY]1

A® @

Manufactured For:
Vapctharm, Inc,

198 Log Canoe Circle
Stevensville, MD 21666
410-604-3977

Made in U.S.A

Avthorfzed Reprasantanve For The European Union:
RMS UK,

28 Trinity Road Nailsez, Somerset, BS484NU England 803025 Rev. B

) VAPOTHERM®
MI1300B

Nasal Cannula
(Intermediate Infant)

LOT

Manufactured For,
‘apatherm, Inc.
8 Log Canoce Cirtle

[QTY]1

A®

sevensville, MD 21666
410-804-3977
Made in U5 A

Authorized Representalive For The European Union:
RMS UK, Ltd.
28 Tnm!y Roat, Naisea, Somerset, BS484NU England

4 VAPOTHERM®
MI1300B

Nasal Cannula
(Intermediate Infant)

BD3025 Rev. B

[QTY]1

AR

LOT

Manufactured For:
Vapatherm, Inc,

198 Log Canoe Circte
Stavensville, MD 21666
410-804-3977

Mads in U.S.A

Authorized Represenlative For The European Union;
RMS UK, L

Teinity Road. Naitsea, Somerset, BS4ganU England 803025 Rev. B

VAPOTHERM®
G

N2,

MI13008

Nasal Cannula 0&

[QTY]1

A® @

(Intermediate Infant)

LOT

Manufactured For
Vapotherm, Inc.

198 Leg Canoe Circle
Stevensville, MD 21666
410-604-3677

Made in U.5.A

Authorized Representative For Tha Eurapean Union:
RMS UK, tid,

28 Trinity Road, Nallsea, Somerscl, BS484NU England 803025 Rev. B

VAPOTHERM’
MI1300B

Nasal Cannula
(Intermediate Infant)

[QTY]1

A8 Q@

Manufactured For:
Vapotherm, Inc.

198 Log Canoe Circle
Stevensville, MD 21686
410-604-3977

Made in US.A

Authorized Reprasentative For The Euvropean Union:
RMS UK, Ltd

28 Trinily Road, Mailses, Somerset. BS484NU England 803025 Rev. B

% VAPOTHERM®
‘ MI1300B

Nasal Cannula
(Intermediate Infant)

[QTY]1

A® @

Manufactured For;
Vapotherm, Inc.

188 Log Cance Circla
Stevensville, MD 21666
410-804-3977

Madein US.A

Authorized Reprasentative For The European Union:
AMS UK,

28 Trinity Road Nailsea, Somerset, BS4BINU Englang 803025 Rev. B

\E)

b



VAPOTHERM

Mi1300B @C

Nasal Cannula (Intermediate Infant) Qty 25

T A® @

Manufactured For:

Vapotherm, inc.

198 Log Canoe Circle

stevengviue' MD 2';555 Authorized Representative For The European Union:

410-604-3977 RMSUK, Ltd. . .

Made in U.S.A 28 Trinity Road, Nailsea, Somerset, BS484NU England 853025 Rev. B

VAPOTHERM’

MI1300B

Nasal Cannula (Intermediate Infant) Qty|25

o A& @

Manufactured For:

Vapotherm, Inc. o

19 C ircl )

Stgvéggwng?gn% 2'5%36 Authorized Representative For The European Union;

410-604-3977 RMS UK, Ltd.

Madein U.S.A 28 Trinity Road, Nailsea, Somerset, BS484NU England 853025 Rev. B

4 VAPOTHERM’

MI1300B

Nasal Cannula (Intermediate Infant) Qty

25
o1 AB @

Manufactured For:
Vapotherm, Inc.
198 Log Canoe Circle

Stevensville, MD 21666 Authorized Representative For The European Union:
410-604-3977 RMS UK, Ltd.
MadeinUS.A 28 Trinity Road, Nailsea, Somerset, BS484NU Engtand 853025 Rev.B
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QTY] 1
- OT | 0oxxXxx

.ult Nasal Cannula

A @

Manufactured for:
Vapotherm Inc.

198 Log Cance Circle
Stevensville, MD 21666 USA
Ph: {410) 604-3977

IQTY 1

JLOT PXOXxXxx
Adult Nasal Cannula

N ®

Manufactured for:
Vapotherm inc.

198 Log Canoe Circle
Stevensville, MD 21666 USA
Ph: (410) 604-3977

|QTY 1
LOT |XXXXX
Aduit Nasal Cannula

A ® @

Manufactured for:

‘herm Inc.

kg Canoe Circle
_ ansville, MD 21666 USA
Ph: (410) 604-3977

[

REF|mat7o0 WV VAPOTHERM

Cé~

&

Authorized Representative:
RMS UK, Ltd.

28 Trinity Rd., Nailsea,
Somerset BS484NU
England

Label PN 71280, Rev. 05

REF mat700 _}MY{ VAPOTHERM

6

Authorized Representative:
RMS UK, Ltd.

28 Trinity Rd., Nailsea,
Somerset BS484NU
England

(&

Label PN 71280, Rev. 05

REF [ mat700 &% VAPOTHERM

(e

Authorized Representative:
RMS UK, Lid.

28 Trinity Rd., Nailsea,
Somerset BS484NU
Engiand

Label PN 71280, Rev. 05

QTY | 1
LOT | XXXXX
Adult Nasal Cannula

A @

Manufactured for:
Vapotherm Inc,

198 Log Canoe Circle
Stevensville, MD 21666 USA
Ph: (410) 604-3977

QTY]1

LOT pOooixx
Adult Nasal Cannula

A @

Manufactured for:
Vapotherm Inc.

198 Log Canoe Circle
Stevensville, MD 21666 USA
Ph: (410} 604-3977

QTY]|1

LOT DOOXXX
Adult Nasal Cannula

A @ @

Manufactured for;
Vapotherm Inc.

198 Log Canoe Circle
Stevensville, MD 21666 USA
Ph: {410) 604-3977

REF]matro0 WV VAPOTHERM

0

Authorized Representative:
RMS UK, Ltd.

28 Trinity Rd., Nailsea,
Somerset BS484NU
England

Label PN 71280, Rev. 05

REF]uatroo V) VAPOTHERM |

(&

6

Authorized Representative:
RMS UK, Ltd.

28 Trinity Rd., MNailsea,
Somerset BS484NU
England

Label PN 71280, Rev. 05

REF]mat70 V) VAPOTHERM

=

Authorized Representative:
RMS UK, Ltd.-

28 Trinity Rd., Nailsea,
Somerset BS484NU
England

Label PN 71280, Rev. 05

\"YeH



Manufactured for;

VAPOTHERM

198 Log Canoe Circle
Stevensville, MD 21666 USA
Ph: {410) 604-3977

Authorized Representative:
RMS UK, Ltd.
28 Trinity Rd., Nailsea,
Somerset BS484NU  England

Manufactured for:

\Z VAPOTHERM

198 Log Canoce Circle
Stevensville, MD 21666 USA
Ph: (410) 604-3977

Authorized Representative:
RMS UK, Ltd.
28 Trinity Rd., Nailsea,
Somerset BS484NUy  England

Manufactured for:

\7 VAPOTHERM

198 Log Canoe Circle
Stevensville, MD 21666 USA
Ph: (410} 604-3377

Authorized Representative:
RMS UK, Ltd.
28 Trinity Rd., Nailsea,
Somerset BS484NU  England

Manufactured for:

\% VAPOTHERM

198 Log Canoce Circle
Stevensville, MD 21666 USA
Ph: (410} 604-3977

Authorized Representative;
RMS UK, Ltd.
28 Trinity Rd., Nailsea,
Somerset BS484NU England

REF

[aTy]

A\
@)

LABEL PN 71282, Rewv. 05

REF

IQTY
LOT

A
2)

LABEL PN 71282, Rev. 05

REF

orv
A

LABEL PN 71282, Rev. 05

REF

[aTY]
LOT

A\
@)

LABEL PN 71282, Rev. 05

MA1700
25

LOT XXX

Z

(&

MA1700
25

2

(&

MA1700
25

T XXXXX

)

() [Cé~

MA1700
25

&

Cé

Nasal Cannula, Adult

g
o,,

Nasal Cannula, Adult

Nasal Cannula, Adult

Nasal Cannula, Adult
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 13 — Labeling Sub-Section Header Page

b. PRECISION FLOW™ OPERATOR’S MANUAL
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1. Indications, Warnings and Cautions:

General Indications & Contraindications.

Primary Indications:

Used to warm and humidify breathing gases, generally prescribed during oxygen therapy where
concentrations of oxygen greater than ambient air are utilized to treat symptoms and manifestations of
hypoxia

Contraindications:
General:
Any situations in which humidification is contra-indicated (see AARC Clinical Practice Guidelines).

Specific to Nasal Cannula;
Patients with occluded or defective nares should not use the system.

@
@O&

Warnings and Cautions.
A Warning indicates that a situation may occur which is potentialty harmful to the patient or user.
A Caution indicates a condition that may lead to equipment damage, malfunction, or inaccurate
operation.
A Note indicates a point of emphasis to make operation more efficient or convenient.

Please take the time to familiarize yourself with the warnings, cautions, and notes listed in this
manual. They cover safety considerations, special requirements, and regulations.

The user of this product shall have sole responsibility for any malfunction due to operation or
maintenance performed by anyone not trained by Vapotherm staff or official fraining
documentation.

When handling any part of the Precision Flow™, always follow hospital infection control
guidelines and Standard Precautions. Vapotherm also recommends that users follow the Centers for
Disease Control (CDC) publications: Guidelines for Maintenance of In-Use Respiratory Therapy
Equipment and Guidelines for Prevention of Nosocomial Pneumonia.

General warnings:
1.Federal Law (U.S.) restricts the sale of this device to, or by the order of any physician.

2.This device should be used ONLY by a trained operator.

3.This is a humidification device generally used for providing continuous flows of breathing gas. The
Precision Flow™ is not a ventilatory device and shouid not be used as life support.

4.0xygen supports combustion; this device should not be used near or around open flames, oil, or
grease, or flammables.

5.Service on the device should only be performed by qualified, certified service technicians.

6.To prevent injury, do not attempt to do any service to the Precision Flow™ while a patient is
connected to the device.

7.1f the device is damaged or not working properly do not use. Contact Vapotherm or your
authorized Vapotherm representative.

8. Do not operate if power cord is damaged.

3001002 Rev. New; page 3
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9. The device should not be turned on and left unattended. Q&
10.D0 not use the Precision Flow™ in or around water other than the water bag that feeds the ﬁﬁ’
system.

11.Prior to use, machine should be positioned and secured to a sturdy IV pole.
12 Make sure all Patient Delivery Tube connections have been properly secured.

13.The cartridge, disposable module and delivery tube are labeled as single patient use only; do
not attempt to sterilize or reuse and follow all local and federal regulations for disposal.

14 Failure to utilize sterile water supply or clean gas supply may increase risk of bacterial
contamination.

*» The Precision Flow™ utilizes warmed water and can pose a risk for colonization of bacteria
and patient infection if proper aseptic technigue is not followed.

» Gas supply is external to the Precision Flow™, but the care giver should confirm the integrity
of all respiratory gases utilized to ensure they are free of contamination. Gas supply must be
made of clean dry medical grade gas to prevent harm to the patient and prevent damage to
the Precision Flow™.

15.To reduce any potential transmission of contaminated water from the system, all assembly and/or
disassembly of the unit should take place outside the primary care areas.

16.The Precision Flow™ is not a Continuous Positive Airway Pressure (CPAP) device. There

are no controls to deliver or monitor airway pressure. The 3000 should not be used to deliver
pressure in a closed system.

17 Additional patient monitoring is necessary if the Precision Flow™ is used to give supplementary
oxygen.

18.The Precision Flow™ is NOT MRI-compatible.

Cautions:
1. Read and understand this manual prior to operating the system

2. Aseptic techniques (including hand washing and avoiding hand contact with connection points)
and Standard Precautions should always be followed when handling medical equipment.

3. Standard Precautions should always be followed when coming into contact with patients.

4. Verify that the power source is compatible with the electrical specifications shown on each
component. For proper grounding refiability, connect the power cord only to a properly marked
hospital grade receptacle. DO NOT USE EXTENSION CORDS. If any doubt exists as to the
grounding connection, DO NOT operate the device.

5. Do not:

+ immerse the Precision Flow™ in water.

» steam or gas sterilize the Precision Flow™.
» wipe with bleach.

6. Flexible sterile water bags are recommended. If rigid or semi-rigid bottles are used, an approved
venting bottle cap must be used.

Note:

The Precision Flow™ may be operated with limited performance at gas inlet pressures as low as
2 p.s.i. However, for the full specified range of gas flows and oxygen percentages, both gas inlet
pressures must be 40 p.s.i. or above.

3001002 Rev. New; page 4
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2. Overview

The Precision Flow™ is a system for high flow humidified respiratory therapy by nasal cannula. it
ncorporates the Vapotherm core humidification technology with an electronic blender and flow
contioller. The waler and gas pathways are both incorporated into a removable, disposable module
The only cleaning and disinfection requfred is wiping the housing with a an approved disinfectant
wipe alter use,

Features:

eNo disinfection necessary: the water path is
detachable and disposabls,

sMinimal downtime belwsen palienis: less than
five minutes to change disposables.

& Built-in oxygen blender

*Built-in electronic flowmeters and controllers

#Self-testing and seif-calibrating

einternal battery backup maintains flow and
oxygen percentage forat least 15 minutes if
AC power is cut off. Battery recharges in 1-2
hrs,

sAll internal sensors self-calibrating and self-
monitoring.

#Single bulton starts and slops the device,

s Temperature, flow and oxygen percentage are
adjusted via a single folary knob onthe front
panel

s All values and alarms displayed ina single
large color-coded panel

#Fiow range 0.5-40 lom.

¢ Oxygen percentage is fully adjustable from 21
0 100% when two 50 psi gas sources are
used,

sinlel gas pressuie rangs is 2270 pst

sAt low gas inlet pressures maximum flow rate and oxygen percentage setlings are
automatically reduced (o malch the inlet pressure.

sAutomatically senses cartridge type: maximum flow setting is automatically reduced i low-flow
cartridge Is installed

sWarm-up tinve less than five minutes.

*Two levels of alarm indicate low and high priority alarm conditions.

*The water source is a prefilled container of sterile water, connected to the disposable module
using a standard spike

sLasy connection between the delivery tube and dispasable module by @ simple press and click
fitting,

s Universal power requirements- can be used anywhere with only a change of power cord

*Low maintenance: scheduled maintenance for internal components at 3 year infervals,
extermal oxygen sensor replaced annually.

FOHI00Z Rev. New; page 3
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3. Principles of operation

TS
0
Dy

The Precision Flow™ warms and humidifies a flow of breathing gas for delivery by nasal cannula at
flows from 0.5 to 40 Ipm. The unit incorporates an electronic biender and flow sensors that allow the
oxygen percentage and total gas flow to be set independently.

The Precision Flow™ consists of two parts:

1.

2

The main unit which contains all the electrical and electronic components inciuding the
electronic blender and flow controllers, and sensors for the water pathway. The main unit has no
water pathways and the gas pathway contains only dry gas at room temperature, and
consequently does not need internal cleaning or disinfection.

The disposable components comprising the disposable water module, vapor exchange
cartridge and heated delivery tube. Conditions in the circulating water and gas streams are
sensed remotely via the interface between the main unit and the disposable module.

Main unit:

The flow of oxygen and air are measured by mass flow sensors. The operating software
calculates the required flow of each needed to reach the target flow and oxygen percentage set
by the operator. The system controls gas flows accordingly by adjusting proportional solenoid
valves on the gas lines. An oxygen sensor monitors the gas mixture and signals any discrepancy
between target and measured percentage. The oxygen sensor is automatically calibrated with
oxygen at power-ugednd every 24 hours,

Firmware running inthe main unit uses sensors to monitor gas pressure, water level and water
temperature, and to detect air leaks into the water circuit (bubble detector) and water leaks into
the gas circuit {droplet detector). Alarms are displayed if any parameters are outside the normal
range. Other indicators show low charge in the backup battery, and the type of cartridge
installed. See Appendix 2 for a description of the firmware states and transitions.

An internal battery backup will maintain the set flow and oxygen blend for at least 15 minutes
without AC power.

- Disposable components:

Vapor Transfer Cartridge. In the cartridge blended gas passes through the lumens of hundreds
of parallel hollow fibers made of a specially developed polymer. Warm water circulates around
the fibers and diffuses as vapor through the fiber material into the gas stream flowing through
each fiber. Unlike most humidifiers, there is no direct contact between the water and gas

streams. The gas stream leaves the cartridge essentially saturated with vapor at the set
temperature,

Note: Use ONLY approved cartridges from Vapotherm Inc.

Triple-lumen heated delivery tube. The warmed humidified gas passes through the center
lumen. The center lumen is surrounded by two outer lumens carrying warmed water to maintain
the temperature of the inner lumen and to minimize rain-out. A proprietary short nasal cannula is

connected to the end of the delivery tube and passes the humidified breathing gas to the
patient’s nares.

Disposable module. The module houses a water reservoir, pump, connections for the cartridge
and delivery tube, and sensor interfaces to the main unit. Water is pumped past a heater plate
through the outer lumens of the delivery tube. Returning water passes through the outer jacket
of the Vapor Transfer Cartridge where some water is lost as vapor to the gas stream. There is no
direct contact between water and gas flows. The water then returns to the pump reservoir.
Heater power is adjusted continuously to maintain the set temperature. Water flows into the
circuit from the water bag to replace evaporative losses in the Vapor Transfer Cartridge. Air is
purged to atmosphere from the circulation via a hydrophobic fitter membrane.

3001002 Rev. New; page 6
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4. External features: (a) Controls and displays .

Battery low or

charging
Disposable
module faulty
b
Blocked tubg orabsent
%
Yapor transfer
cartridge type
Water low/
waterout
Ceneral faull
Vapor transfer
cartridge fault
Adarm muted Gas supply
HED fault
Alarm mute Status LED
bulton
Runi/Standby
button

Multi-function
rotary knob

e 7
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4. External features:

4. Blulwg dooy
Shdes forward to install or remove disposable
micdile

5. -Status light
Red instandby
Flashing green when output does not match
settngs {eg duning warmup)
Steady green when unit is.operating normalily

t-Runfstandby butian
Press to start unit after water and o -sre

oonnelieg

SOOI Rev. Naw:
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{b) front view

x

i

2

#

4

3
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. Folding carrying handle

2. Mull-iunction display:

Shows set values or oxygen %, flow and
temperatuns
leans indicate alarm conditions

Algrm mule
Press to silence alarms for up to 2 minutes
LED indicates one.or more alamis are muted.

CMulti-function rotary kneby
Press to select which variable to adjust
Rotate 1o adiust to new value
Press again to set value

R P
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4. External features: (c) rear view

001002 Rev. New; page 9

Lo 1 Access panel for oxygen sensor

2. Sliding door

lid
Slide forward to nstall or remove
disposabls moduls

3. Pole clamp
4. Power cord connachion

Loveeso B DISE oxygen connestion

6. DISS air ponnection

7. Gas line filters and water traps

e




4. External features: (d) docking station
for disposable module

T
O
£y

Heater plate
WARNING:
May be HOT!

Arrows show location of
optical sensor ports.

Do not scratch or scrub the
ports. Do not apply organic
solvents or bleach.

3001002 Rev. New; page 10
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5. Initial assembly. &
Certain accessories must be installed in the Precision Flow™ unit before it can be used. These will sormally be
supplied in a separate package from the main unit as some are country-specific. The power cord plugs into the
IEC320-compliant receptacle on the rear panel.

5a. Oxygen sensor installation.

Caution: The oxygen sensor is supplied in a sealed package Unsealing the
package admits oxygen to the sensor which should be replaced 1 yaar from this
date. Do not open the package until the unitis to be used.

Remove three (3) securing screws from the access panel. Pull the panel away from
the unit. Insert the threaded end of oxygen sensor into port. and screw into place.
Sensor should be hand-tight only- do not use tools. Plug sensor cable into
connector. Replace cover. Do not overlighten screws.

5b. Inlet gas filter trap assembilies.

Gas filters and traps are supplied separately and must be installed before first-ime use. The filter and trap assemblies
have a quick-disconnect fiting which connects to the main unit and a DISS gas fitting for either an oxygen or an air
hose.

Warning: Never attemptto run the Precision Flow™ unit without the infet gas fillers. Particles in the inlet gas flow will
cause ireparable damage to the mass flow sensors

Note: The quick-disconnect tubes for the oxygen and air filters are different sizes. sothat they can not be conrectsd
incarrectly.

To install the fillers:

+  Remove any protective tape from the gas inlet connestors at the back ofthe main unit.

s Push the filter assembly into the corréct connector opening until it clicks. The filter should be able to rotate but can
not be pulled out.

Removing filterfwater trap assembly from main unit:

Note: It is not normally necessary to remove the filteriwater trap assemblies, but shipping and packing are easier if the
fiters are detached first.

To remove

» press the filter assembly into the main unit

* using forceps or hemostats, hold the locking nngin place against the man unit backplate

* pull the filter assembly straight out.

3001002 Rev. New: page 11 |
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6. Setting up

Note: Connecting the gas filter and water trap
assemblies to the Precision Flow™ unit is described in
Appendix 2: Inlet gas filter/ trap assemblies.

6-1. Connect power cord if it is not alrgadyin place
G-2. Hang container of stedle water from IV pole hook
6-3. Attach unit to IV pole below lowest point of contalner

Warning: Unit weighs 12 Ibs. It must be securely fixed
to a 5-wheel IV pole or stable support to prevent
possible injury or damage from falling.

6-4. Connect oxygen and air supply hoses ta correct inlets, then
connect them {o the wall cutlets

Note: The Precision Flow™ oxygen and air supply inlet
fittings are gas-specific to ensure correct connection,

OXYGEN

&-5. Open the bags containing the disposable miodile, cartridas AIR
and delivery tube, and assamible them as foliows:

6-5-1. Install a high or low-flow vaper transfer cartdgain
disposable module as shown. The carindge may be
inserled either way up. Mateh up the cartnidge ports with
the module openings and press hemnbyinto place

Warning: Use high-flow cartridge for flows 5-40 ipm
and low-flow cartridge for flows 0.5-8 Ipm.

SOOUT Rev. New, page 12
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6-5-2. Fit the delivery tube to the disposable module as shown. Press firmly into place.

Insert fully. Both latches must
click shut.

Assembled disposable
pathway ready for
insertion.

3001002 Rev. New; page 13
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6-6. Inserting disposable assembly:

6-6-1. Open door by sliding it forward to expose the
docking station,

6-6-2. Hold disposable assembly by its handle, with the
delivery tube downwards as shown.

6-6-3. Slide disposable assembly downwards into the
docking station until it stops.

TUTTUTT

NOTE: if the sliding door does not close easily, check that the cartridge is installed correctly
and the disposable module is fully inserted into the docking station.

CAUTION: DO NOT remove the disposable module while the unit is operating.

3001002 Rev. New; page 14
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6. Plug in power cord. The Precision Flow™ goes through a self-test: b Lo

| sall icons and numeric displays light up for 10 seconds =
siternal sensors and control systems are checked

| oif no faults are detected the unit enters STANDBY mode

| «"Water Out” icon indicates there is no water in the disposable pathway

sstatus LED isred

7. Rotate the setting knob in either direction 1o light up the display in STANDBY mode.

8. Press the Mute button to change between bright and dim display. (This function is only available
if no alarms are aclive)

9. To connect the sterile water confainer, remove spike cap and wipe
spike with 70-90% isopropyl alcohol. Firmly insert spike into apike

| port of sterile water container, avoiding direct hand contact Water
flows nto the module and the "Water Out” alarm s cancelled,

10. Press Run/Standby button to start gas flow, pump and heater
Press twice if the display is initially blank. The unit

e vy,
beeps while it tests the module and purmp (see Notes “"*‘“*-\:7>>
Delow). T

11. i all tests are passed the unit enters RUN miode. Water circulates
and fills the delivery tube. The three numeric displays for flow,
temperature and oxygen % display initial factory seitings or the last
settings used. The Status LED shows green

MOTES on startup:

¢ When the Run/Standby button is pressed, the unit enters a detection mode, A low-priority
alarm sounds and the disposable module icon flashes for approximately five seconds. In this
mode the unit inspects the disposable module to confirm that a cartridge is present; the
disposable module is present; and the water level is correct.  Power is then applied tothe

water pump. After five seconds the unit checks that the water pump has started and is
running at the correct speed,

= The "low water” jcon may flash intermittently untif the water system has filled,

# Purging of air bubbles from the circulation can not be seen, because the ges escapes through
a membrane, ndt into the water containet

To adjust settings: See section 6 (Adjustments)
For alarms and troubleshooting: See section 7 {Alarms and warnings)

3001002 Rev. New; page 15
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7. Adjustments

Flow. oxygen % and temperature are all adiusted using the
sotary knobrin the center of the frort pans

710 To enter Adiustment mode. press and release the rolary
knob. One displayed value will flash to show that it is selected
for adjustment. Press the knob repeatedly to.cycle the active
selection through flow, oxygen % and temperature

7-2.To change the selected variable; rotate the knob unti! the
desired value is displayed. Press the knob again to enter this
value and select the next variable

7-3, i the kniob is not rotated for five {5) seconds: the unit
returns to the normal Run mode. To re-enter Adjustment
mode, press the Knob again

7-4. Rotating the knob has no effect unless one of the settings

has been selected and one of the displayed values 1s flashing

NOTES on settings.

» When gas inlet pressures are less than 40 p s the full
specified range of flows and oxygen mixtures is not available The Precision Elow™ system detects
the actual inlet pressires and calculates the range of values that can be achieved. An alarm
sounds if the operator attempts fo make settings outside this range

= |f oxygen is discomnected the blendes setting will be fixed a1 21% ¥ a8l s disconnectad the zelling s
fixet at 100% - An alanm-sounds if the operator attempts 0 selany other value,

+ I a HIGH-FLOW cartridge is fitted the flow can not be set below § ipm

» i aLOW-FLOW cartridge Is fitted the flow can ot be sel above 8 Inm

NOTES on adjustment:

o i the FLOW setting is rapidly adiusted downward. the lemparalure display may show a ransient
increase. This occurs because the heater temperature takes a few seconds to adiust fo the lower hagt
output required far the lower gas flow. The transient temperature increase ooours onty adiacert to'the
heater plate and'is notreflected in the temperature of the delivarad qas

« During Warmup the temperature display shows actual te nperature, notthe set value,

* In Run mode the display shows the current set values for flow. oxynen %oand temperature.

= The rotary knob is sensitive to speed, Rotate quickly for large increments and slowly for szl
ncrements,

IO IGY Rey, MNew, page 18
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8: Connecting to Patient

8-1. Wait for desired set temperature to be reached BEFORE placing the cannula on the end of the
Patient Delivery Tube. The flashing green Status LED becomes steady when the set temperature is
reached.

8-2. Check water level, temperature display, gas flow rate, and oxygen percentage.
8-3. Size cannula to patient by ensuring that nasal prongs do not fit tightly into nares.

8-4. Attach correct sized cannula for the patient and cartridge onto the delivery tube. Adjust the flow to
the desired rate and fit the cannula to the patient. Flow ranges are shown in the table:

Cartridge Cannula type Operational flow rates

High Flow Adult 8-40 ipm

High Flow Pediatric 5-20 Ipm

Low Flow Premature, neonaiffg ri}rtﬂ‘ant, intermediate 0.5-8 Ipm
Warnings:

* Always follow aseptic technique (including proper hand washing and avoiding direct hand contact
with connection points) when setting up the Precision Flow™ and Standard Precautions when
placing on a patient.

¢ Cannula should not obstruct the nares of the patient.

¢ Change nasal cannulas when soiled.

Notes:

» The cannula or other interface should be connected to the patient only when the unit has warmed to
set temperature.

» Droplets of condensation may appear at the end of patient delivery tube while unit is warming up.
This is normal and will stop within a few minutes when set temperature is reached and the cannula
is fitted to the patient. If this condition continues refer to trouble shooting section.

e Some condensation of moisture around the nose is possible. In addition, a high moisture level may
mobilize mucus from nose and sinuses. Make sure patient has a supply of tissues.

9: Operations: General guidelines.

9-1. Check that water is properly circulating through the machine by making sure the patient delivery
tube is warm across the entire length. If good circulation cannot be confirmed, check that the water flow
is not obstructed by air bubbles.

9-2. Check that the patient delivery tube will not be occluded by the patient's position or moving bed
structures.

9-3. Take precautions to minimize cooling of the unheated cannula by trying to maintain contact with the
patient’s skin and insulating the exposed portion of the cannula with bedding. '

9-4. The sliding cover for the disposable module must be closed during operation.

Note: Condensation in the cannula may occur at flow rates less than 5 Ipm {low flow cariridge) or less
than 10 Ipm (high flow cartridge). To minimize condensation. these general outlines should be followed:

* If using flow rates less than 5 Ipm, do not set the temperature higher than 34°C.
® The unit should not be in a position where it is cooled (e.g. by an air conditioning outlet).

3001002 Rev. New; page 17
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The disposable assembly, consisting of the module, cartridge and delivery tube, is marked for single &

patient use and must not be re-used. They may be used for up to 30 days on a single patient but must
then be replaced.

10. Changing the disposable module.

To change the disposable assembly:

10-1. Shut down the unit by pressing the Run button
10-2. Clamp the water inlet tube attached to the sterile water container.
10-3. Slide the door forward to expose the disposable assembly.

10-4. Lift the assembly out of the Precision Flow™unit and discard in accordance with institutional
guidelines.

Warnings:
* The heater plate in the docking station may be HOT.
* Universal precautions and aseptic technique must be used in handling the disposable parts.

» There is arisk that bacteria may be present in the water circuit of the old disposable assembly. Do
not open or disassemble the disposable parts in a patient care area.

10-5. Wipe down the disposable module docking station with 70-90% isopropyl alcoho! wipes

10-6. Open a new cartridge, delivery tube and disposable module

10-7. Fit the cartridge and delivery tube to the module as in Section 5 (Setting up).

10-8. Slide the assembly into the docking station and close the sliding door

10-9. Hang a new sterile water container on the |V pole hook.

10-10. Wipe the spike on the module water inlet tube with 70-90% isopropyl alcohol and insert into spike
port of new sterile water container.

10-11. Re-start the unit.

Caution:

The sensor windows in the docking station must not be scraiched or damaged. If necessary, clean them

only with alcohol wipes (70-90% isopropyl alcohol). Never use abrasive cleaners, bleach or organic
solvents.

Avoid touching the heater plate. If necessary, clean with alcohol wipes (70-90% isopropyl alcohol).

3001002 Rev. New: page 18
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11. Alarms and Warnings

Fault conditions are indicated by icons displayed on the front panel and by audio signals.

* Unless indicated otherwise, alarms will self-clear when the fault condition is corrected.
® The MUTE button will silence low-priority alarms for 2 minutes and high-priority alarms for 20

seconds.

* Ayeflow LED above the Mute button indicates that one or more alarms are muted,

FLOW display in liters/min

OXYGEN %

locked
Blocke tube\

Water low ———

General faull

L~ Battery

Disposable
module faulty
or absent

Low flow car-
tridge fitted
/

-—" Cartridge
alarm

High flow car-
~—. tridge fitted

ALARM TONE PRIORITIES

TEMPERATURE display in °C

™~ Gas supply

* HIGH PRIORITY alarms require immediate attention and are indicated by a CONTINUOUS alarm

tone.

* LOW PRIORITY alarms require attention as soon as reasonably possible and are indicated by an
INTERMITTENT tone ("beeps”) .

Alarm icon Alarm Indicates Cause Action
Priority
General fault High Malfunction of sensor or | Internal component Cannot be corrected by
control system failure user: disconnect patient,
A send unit for service.
Blocked tube High High gas pressure at Obstructed or kinked Clear obstruction, check
Y inlet to delivery tube cannula or defivery tube, |cannula type
j]}:]L or incorrect cannula fitted
for flow rate selected
Water low Low Water level in Low level in water Replace water container
(Flashing) disposabie module is container, or obstructed |or straighten inlet tube.
below normal inlet tube

3001002 Rev. New; page 19

\V30




T

Alarm icon

Alarm
Priority

Indicates

Cause

Action

Water out (non-

{flashing)

High

No water in disposable
module. Gas flow
continues without
heating or water
circulation.

Low level in water bag, or
obstructed inlet tube.

Disconnect patient. Replace
water bag or straighien inlet
tube. Restart unit.

Disposable
module

U

High

Disposable module
faulty or not detected.
Unit will not run.

Disposable module not
assembled correctly,
defective or not installed.

Install as per instructions. If
module is present, remove
and replace to reset detector.

Battery charging

{flashing)

None

The internal battery backup is not fully charged. The unit would not run on battery
for the full rated time in the event of a power fatlure. No action is necessary.

Battery
{(continucus)

High

The unit is running in
BATTERY mode. Gas
flow and blending
continues without heat
or water circulation.

AC power is disconnected

Reconnect AC power.

Cartridge type

None.

indicates type of cartridqe fitted (low or high flow).

LO

ﬂ[%ﬂﬂ

Not an alarm.

Cartridge absent:
{Cartridge alarm

icon is i

High

Cartridge not detected.
Unit will not run.

Faulty sensor or cartridge
not present,

Disconnect from patient.
Remove disposable assembly
and check cartridge
installation. Check reflective
tabel on cartridge. Check that
sensor windows are clean.

continuous)
Cartridge fault

(flashing) i

Low

Gas bubbles in water
circulation. Unit
continues to operate.

Excessive gas diffusion
through cartridge fibers.

Disconnect from patient. Shut
off unit. Replace disposable
water pathway including
module, cartridge and delivery
tube.

Cartridge fault

|

High

Water drops in gas
stream. Heating and
water circulation are
suspended.

Excessive water diffusion
through cartridge fibers.

Disconnect from patient. Shut
off unit. Replace disposable
water pathway including
module, cartridge and delivery
tube.

3001002 Rev. New; page 20
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General Fault
icon

°c
o<

Alarm icon Alarm Indicates Cause X&Q@
Priority h '

Gas supply High Gas supply pressure is { Gas supply is Check gas supply and corrébt
{continuous) outside the range 2-75 |disconnected or as necessary.

psi. Unit will not exhausted.

operate. -
Gas supply High Selected flow can not | Inlet gas pressure too low |Increase gas pressure or
(continuous and be provided from for selected flow rate. decrease flow setting.
flow rate numeric current gas supply.
display
flashes) [l
Temperature High Temperature out of Overheating or Cannot be corrected by user;
display: shows range. Unit will not temperature sensor disconnect patient, send unit
dashes (—) operate. malfunction. for service.
ftashing, and

NOTE:

Failures in the control or measurement 'systems for temperature, gas flow, and oxygen

percentage will cause a General Fault alarm indicated by this icon. The unit will not operate in
this fault condition and must be repaired by an approved service facility.

3001002 Rev. New; page 21
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12. Shut down

12-1. Press the Run/Standby button

12-2. Unit will enter Standby mcde.

12-3 Clampthe fube from the waler contalner

12:4.Open the shiding door, remove the disposable module with attached water container,
cartndge and delivery lube by shiding upwards outof the docking station.

12-5, Digcard all disposables according to hospital guidelines,

CAUTION: Even a fully charged battery will lose its charge over a period of weeks when the
unit is not connected to an AC source. It is recommended that the unit is connected to AC for
at least two hours once a month to maintain battery charge.

13. Routine maintenance
Oxygen sensor.

The oxygen senser ﬁ;howlii berep ?CE’i‘i annually. 1118 accessible
%}y removing a pansl gt the back of it rsst and can be
changad i a few mi 'aLt»su sy he user or biomedical enginest

To replace oxygen sensorn

»  Remove three (3} securing screws from the access panel
Pull the panel away Trom the unit

» Disconnact the cable connector: grasp with-pliers and puil
straight back

» Unscrewthe sensorbody from its housing. Ingsert new
SEngor and strew in

Caution: sensor should be hand-tight only- do not use tools

»  Plug in cable and replace cover. Do not overtighten screws

s Apply datelabel o indicste when replacemant s due

Gas filters and traps.

Thetraps and gas fllers should not w;ggm: attention i T uni s used with medicab-grade ¢
Hopartcles are wsible i thet ﬂagzx, ar if the filter appears soiled, the element should be replaced

Ta em;sty frap:

® ith z:;:-as pressure connected, pressithe valve pin upwards: Particles in'the trap will be forced out
s r%a.,lh,e_ sedthe pivwhen the trag s emply

To change the filter element:
« disconrect the gas line
= unsorew ran bowl counterclockwise

¢ unscrew black sectning screw and filter element Do notlose the aluminum washer from above the
element

o ouiloffand discard fiter slement

s new Alter slen

" T gisai GE‘-L"

No other routine maintenance is required wethm the first three years of service. There are no other

user-serviceable par‘ts. internal sensors are seifalibraling. Failure oselb-calibrate will fause a genhdn
fault condition requiring repai

PR
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14. Cleaning and disinfection

E
O
oy

The entire water pathway is disposable and no disinfection is required. The main unit, including the docking
station for the disposable module should be wiped down with 70-90% isopropyl alcohol wipes after use.

CAUTION: do not use bleach, organic solvents or abrasive cleaners.

NOTE: The transparent sensor ports in the module docking station must be clean. The unit will not
operate if the sensors do not receive a clear signal.

3001002 Rev. New; page 23
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Appendix: software operating modes.

AC Off *
r

FAULT
MODE
STANDBY W
MODE J AC Off
Run
Button
Run Battery
Button Exhausted
RUN e "% { BATTERY
MODE MODE
—
Buton J ACoOf

The diagram illustrates the operating modes for the unit,

Immediately on connection to AC power a POST {Power-On Self Test) is run to verify proper
function of subsystems, sensors and actuators in the 3000 system.

On successfully completing the POST the unit enters STANDBY unless there is a test failure, when
the system alarms, enters FAULT mode and can not be started.

The 3000 enters RUN mode from STANDBY when the RUN/STOP button is pressed. Normal
operation starts. The pump, heater and gas flow proportioning systems start. Sensors and alarms
are active and flow, temperature and oxygen % can be set.

To return to STANDBY, the RUN/STOP button is pressed again.

If AC power is disconnected when the unit is in RUN mode it enters BATTERY mode. If the battery
is fully charged, gas mixing and metering continues for at least 15 minutes, but water is not
circulated or heated. When the battery is discharged the unit enters the POWER OFF mode.

If AC power is disconnected in STANDBY, the unit enters POWER OFF mode,

If the RUN/STOP button is pressed when in BATTERY mode the unit enters POWER OFF mode.

3001002 Rev. New; page 25
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Appendix: software operating modes.

AC Off *

FAULT
MODE
STANDBY \
MODE J AC OFff
Run
Button
Run Battery
Button Exhausted
(" RUN "% [ BATTERY
MODE MODE
—_—
o L J e

The diagram illustrates the operating modes for the unit.

Immediately on connection to AC power a POST (Power-On Self Test} is run to verify proper
function of subsystems, sensors and actuators in the 3000 system.

On successfully completing the POST the unit enters STANDBY unless there is a test failure, when
the system alarms, enters FAULT mode and can not be started.

The 3000 enters RUN mode from STANDBY when the RUN/STOP button is pressed. Normal
operation starts. The pump, heater and gas flow proportioning systems start. Sensors and alarms
are active and flow, temperature and oxygen % can be set.

To return to STANDBY, the RUN/STOP button is pressed again.

If AC power is disconnected when the unitis in RUN mode it enters BATTERY mode. If the battery
is fully charged, gas mixing and metering continues for at least 15 minutes, but water is not
circulated or heated. When the battery is discharged the unit enters the POWER OFF mode.

If AC power is disconnected in STANDBY, the unit enters POWER OFF mode.

If the RUN/STOP button is pressed when in BATTERY mode the unit enters POWER OFF mode.
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Premarket Notification 510(k) Vapotherm, inc. Precision Flow™
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c. PRECISION FLOW™ PROMOTIONAL MATERIALS
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PRECISION ~ TECHNICAL SPECIFICATIONS |
Products and Accessories . o
- » integrated electronic oxyoen blendel
Oxygen percentage is fully a’djustabie
rom 21 to 100% when two 59 Bsi
The Precision Flow™ s .a device gas {}uﬁjeg are Used '
designed o hest humicity ang
plend madicat broathy E*‘j GEsey
for delivery o the ;J.:i nt Thi
mchides a W%r? Up Acc ry E»‘f;t
which condalng the follay
CRCYIIE TSR { :
hases and Hiter i“f'a;pw slactrivsl
cord, Operating instruction Marngl
and Quick Reference Guide,

;ci &élegtﬁ:}ﬂic flowmeter

: inlet gas pressure range is 2-70 psi.
At low gas inlet pressures maximurn
_ Hlow rate and onyaen percentage
 sebninoe pee sitaetio sl recliieor b
et e el D

s Lovn ala evele indicate low ﬁm,f Bio
priority alarm conditions. 1ECH G@i} 3
o ot

- Internal battery backup maintains flow
__and oxygen percentade for at least 15
minutes if AC power is cut off

;  KEY BENEFITS

] . Ma {ixsmfe{:tlcm ﬁ@{:éﬁﬁﬁr’}f Water ;:xatl
s:fatat: *sai:nle am::l el Ep}asam

. Temperature f‘l‘aw and oxygen ppra:es’xt&gsn '
are aéms%e{:f Vi a sl ooy kmﬂb o
ti"i&" fmﬂt andl

. Autﬁmai:maﬁ}g Senzec carimdge o -
 maximum flow setting is automatically
rgﬁuceci if low-=flow cartridge |s instailed

A seriss of specially designed . * Easy connection between the delivery.
: B bibo anc denseable imodiide by ‘

cannulas are avallable for . - b
Smnie et and clinl il

attachimant to the Disposable
Patiant Circult Sizges include;
Meonatal, Premature, Infant
intermadiate Indant, Pediatric,

t 0 ualies ol e ol
Bodhgie e el cocied sl

and Adult. = Lona-life internal parts - no
sohedguler e e e i
_ for 3 years except for annual
. Oxygen sensor r&;ﬁac@ment

The Frecision Flow™ device <an ' .Uﬂl&fer%al novy requ Fofien g
be attached to the Vapotherrs _can be used anywhere with only
IV pote: ‘ 4 change of pawer cord '
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SECTION 1
INTRODUCTION

The MicroBlender is a ightweight, compact,
air-oxygen blender that provides precise mixing
of medical-grade air and oxygen.

The MicroBlender provides oxygen
concentrations from two gas-cutlet ports:

Low Flow Miorobiisader

The MicroBlender can be used in conjunction
with:

«Oxygen hoods

» Resuscitation bags
* Masks

* Transports

» Nasal cannulas

+ Treatments

it
e

g et

iy
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SECTION 2

OPERATION OVERVIEW

The MicroBlender provides selection of oxygen concentrations by means of a single control
knob located on the front of the unit. Oxygen concentrations ranging from 21 to 100% are

available

Outlet Flow Range Bleed Flow
Low Flow MicreBlender [Frimary Left Side 3-30-LPW No Bieed Flow
Auxiliary. Right Side 0-301LPM 2535 1PV
High Flow MicroBlender | Prmary, Botiom 15 H20 LPM Mo Blead Flow
Auxiliary, Hight Side FESILIRRE 2 LEM
GAS INLETS

The ports located on either side of the unit allow
flexibility for the clinician. The MicroBlender
operates by using two 30-75 PShgas sources
that enter the device through DISS or NIST
connectors located on the bottom the unit

-
S

. Ausiary Airand oxygen
Seimary it hoses are
Lutlet :
connected
directly onto the
Lomy Elowe Slicroilsnder Ouileds F‘ﬁi{:rOBi@ﬂﬁer ga&;
inkets.
8- FHPELnel Colmetites
Each inlet connector incorporates a 30 micron
particulate filter. After passing through the filter,
the gases travels through duckbill check valves
that prevent reverse gas flow from either the air
or oxygen supply systems.
. Adiilary
Ehltat

e




The MicroBlender is tested for compliance
with ISO 11195E (1995), clause 6, regarding
reverse-gas flow as delivered.

BALANCE MODULE

The gases then enter the balance modules,
which equalize the operating pressures of the
air and oxygen. The diaphragm in the bailance
module responds to a difference in pressure
and directs the movement (stroke) of each
poppet contained within the air and oxygen
chambers. The movement of each poppet
adjusts the amount of gas flowing through
the balance module, equalizing the air and
oxygen pressures,

PROPORTIONING MODULE

From the balance module, the gases flow into
the proportioning module and mix according
to the oxygen percentage selected with the
MicroBlender controf knob. This module
consists of a double-ended poppet positioned
between two valve seats.

One valve seat controls the passage of air
and the other valve seat controls the passage
of oxygen into the MicroBlender outlets. At
this point, the two gases have been blended
according to the oxygen percentage selected
by the control knob.

ALARM/BYPASS

The alarm feature provides for an audible
alarm if source pressures differ by 20 + 2 PSI
or more. The primary purpose of the alarm is

to audibly warn the operator of an excessive
pressure drop or depletion of either source gas.
The alarm will also activate when there is an
elevation of either source gas resulting in a 20
+ 2 PSl difference. Should both gas pressures
{oxygen or medical air} increase or decrease
simultaneously, and a 20 + 2 PSI differential is
not seen, there will not be an audible alarm. if
either source gas pressure drops, the output
pressure of the blender will drop similarly, since
the source gases are always balanced to that
of the lower pressure.

The bypass function operates in unison with
the alarm. The alarm bypass poppet

communicates directly with the air supply on
one end and the oxygen supply on the other.

When the two source gases are near equal

in pressure, the alarm bypass poppet is
positioned over the bypass channel, blocking
the flow of both gases. The poppet will remain

~seated for unequal pressures up to 20 + 2

PSI. Once a 20 + 2 PSI difference occurs, the
higher gas pressure will overcome the spring
force and pressure of the poppet at its opposite
end, thus creating a path (air or oxygen) to flow
into the alarm channel.

The gas with the higher pressure will aiso flow
directly to the blender outlet port bypassing
the Balance and Proportioning Modules. The
gas is also directed to the bottom of the unit
to the reed alarm, thus creating an audible
warning. The oxygen concentration will be that
of the gas at the higher pressure. The blender
in the alarm/bypass mode will deliver the
oxygen (100%) or medical air (21%) until the
pressure has been restored to a differential of
approximately 6 PSI,

if the blender is set at 21% and the OXYGEN
source pressure is reduced enough to produce
a 20 * 2 PSl or greater differential, the unit may
not alarm because it will continue to deliver
21% concentration according to the setting.

i the control is moved slightly from the 21%
setting, the alarm will sound.

Similarly, if the blender is set to deliver 100%
concentration and AIR source pressure

is reduced or lost, the unit may not alarm
because it will continue to deliver the selected
100% concentration.

If the blender is left connected to source gases
but is not being used (i.e., no output flow or
bleed flow) the unit will not alarm if a 20 + 2
PSI or greater pressure differential develops. If
the blender is not in use, an alarm under these
conditions will be an unnecessary distraction or
nuisance.

nes



OUTLET PORTS
On the Low Flow MicroBlender, two outlet
ports are located on the nght and left sides
of the MicroBlender and allow low ranges
from 0-30 LPM with bleed and 3 < 30 LPM
without bleed respectively. On the High

e

located on the bottom of the MicioBlender,

5.

Flow MicroBlender, the primary outlet port is

and the auxiliary outlet is located on the right

side of the MicroBlender, allowing ranges
from 15 to 120 LPM without bleed and 2 to
890 LPM with bleed respectively.

BLEED OUTLET

For the Low Flow MicroBlender when a
connection 15 made to the nght side outlet
port, for example, when a flow meter i3
aifached, a bleed low of 2.5-3 5 LPM s
achieved. For the High Flow MicroBlender,
when a connection is made to the right side
oullet port, a bleed flow of 10-12 LPM is
achieved. For both Blenders, the blead flow
exits the unit through a muffler port located
on the bottom of the MicroBlender,

High Flow MicroBlender

Balseice Modi
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Prasoifionng Yahs

Alwvn Bypags

Gonledt Koo

i
e
v

Wliead Gas Outist
PAeeiimey

Sermar Pt

b [t o Blepd Uhatlind

Pliwasid Eaas Tl
{Ernniary

bb




SECTION 3

WARNINGS, CAUTIONS, AND NOTES

The MicroBlender should be operated by
trained, gualified medical personnel under
the direct supervision of a licensed physician.
Before clinical application, the following
WARNINGS, CAUTIONS and NOTES should
be read and understood.

CAUTION!
Conditions may exist that could damage the
MicroBlender or other pieces of equipment.

WARNING!
Condittons may exist that could adversely
affect the operator or patient.

NOTE
A specific point is made to assist the operator
in understanding the equipment.

WARNING!

» If either the air or oxygen gas source
fails, the MicroBlender alarm sounds,
alerting the clinician that a condition has
occurred that may significantly alter the FiO»
and flow output from the MicroBiender.

+ If either the air or oxygen gas source
pressure 1s reduced or increased creating
a pressure differential of 20 + 2 PSI, the
MicroBlender alarm sounds. This condition
significantly alters the FiO» and flow
output from the MicroBlender.

+ Always operate the MicroBlender with clean
and dry medical grade gases.

= Air Inlet Filter/Water Trap (P/N 07426) is
recommended for use with the
MicroBlender.

+ The patient gas must be monitored with an
oxygen analyzer.

+ DO NOT steam clean, autoclave, or
otherwise subject the MicroBlender to
temperatures ahove 145°F (62°C).

» DO NOT immerse the assembled
MicroBlender in liquid decontamination
agents.

+ Consult a physician for appropriate
Fi0O2 setting.

+ DO NOT tape, obstruct, or remove the
reed alarm outlet at any time.

= DO NOT occlude or obstruct the
bleed port or muffier on the bottom of the
MicroBlender.

+ Adjustment of the oxygen concentration
must be verified using an oxygen analyzer.

e



CAUTION!

* Always operate air/oxygen blenders with clean and dry medical grade gasses.
Contaminant or moisture can cause defective operation. Air used for medical purposes must
meet USP compressed air and/or ANSI Z86.1 1973 grade F, and water vapor content must not
exceed a blenders dew point of 5°F below the lowest ambient temperature to which the delivery

system is exposed. Particulate content must not exceed that which would be down stream of a
15 micron absolute filter.

- Water vapor content of medical air or O, supply to the MicroBlender must not exceed 5.63
grams HyO per cubic meter of non-condensable gas.

NOTE
Users are advised to use inlet pressure » Allow equilibration time for FiO, changes
regulators with the MicroBlender to display before analyzing gas.

system pressure.

WD



SECTION 4

CONTROLS AND ALARMS

The MicroBlender delivers selected oxygen ALARM

concentrations through two outlet ports, The An audible alarm indicates a differantial of 20
outlet ports, althotgh similar in appearance, P51 has been reached petween air and oxygen
have different flow range specifications. The inlet gas pressures

two outlet ports provides a choice of flow
ranges based on'the application desired. Both
outlets may be used simultaneously, provided
the combined flows do not exceed the rated
maximum flow capability of the MicroBlender
The use of a flow meter attached to either or
both of the outlet ports may be used to control
the flow of mixed gas.

CONTROL KNOB
Allows the selection of oxygen concentrations
from:21 to 100%

Aty
s
e hLille

Lelt Sl

Chifiel Poit

%@ Frisviney Dt

Froal View al the Low Flow Microillender Front View of the High Flow MigroBender
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SECTION 5
PERFORMANCE CHECKS

Before placing the MicroBlender into clinical use, perform the following performance checks.

WARNING!

If the MicroBlender does not function as described below, contact VIASYS Respiratory Care (refer
to the company information at the beginning of this manual).

DO NOT use the MicroBlender until correct performance is verified.

Low Flow MicroBlender Alarm / Bypass Check Reverse Flow Check

Adjustment Response

1. Applying 30 -75 PSIG airfoxygen 1. Alarm/Bypass” should not activate
source gas. Adjust the control knob to (if gases are within 20 PSI of each
60% other).

2. Disconnect the 50 PSIG air source 2. Audible alarm. by pass”® gas flow
from the MicroBlender. starts.

3. Reconnect the 50 PSIG™ air source | 3. Audible alarm stops; bypass” gas
to the MicroBlender. flow stops flowing.

4. Disconnect the 50 PSIG** oxygen 4. Audible alarm, bypass* gas flow
source from the MicroBlender. starts.

5. Reconrnect the 50 PSIG** oxygen 5. Audible atarm stops; bypass* gas
source to the MicroBlender. flow stops flowing.

6. Connect a flow meter and an oxygen |6 Oxygen ana lyzer should read 60
analyzer to either outlet port; t 3% when measured from the flow
with the MicroBlender controf knob set | meter outlet.

at 60%, adjust the outlet flow rate to 6

~8LPM.

"Bypass flow should occur whenever the alarm sounds, but this condition can only be verified
by measuring O, concentrations with an oxygen analyzer.
**Gas supply pressures of 50 PSIG provide eptimal performance.

Mo



High Fiow MicroBlender Alarm / Bypass Check

Adjustment

Response

1. Connect the 50 +/- 5 PSIG* air/
oxygen source gases. Adjust the control
knob to 60%. Connec t the flowmeter to
the auxiliary outlet and set the flow to 2
LPM.

1. Alarm/Bypass should not activate.

2. Connect an oxygen flowmeter to the
auxiliary outlet to activate the auxiliary
bleed and disconnect the 50 PSIG* air
source from MicroBiender.

NOTE: The MicroBlender must be
flowing gas for the alarm to activate.

2. Audible alarm

3. Reconnect the 50 PSIG* air source
to the MicroBlender.

3. Audible alarm stops. Verify oxygen
concentration with an oxygen analyzer.

4. Disconnect the 50 PSIG* oxygen
source from the MicroBlender.

4. Audible alarm.

5 Reconnect the 50 PSIG* air source
to the MicroBlender.

5. Audible alarm stops. Verify oxygen
concentration (57% {0 63%) with an
oxygen analyzer.

6. Verify that the oxygen flowmeter is
setat 2 LPM.

6. Oxygen analyzer should read 57 to
63% when measured from the
flowmeter outlet

Reverse Flow Check

1. Connect both gas supply hoses to the inlet connectors.

2. Connect the oxygen hose to an oxygen pressure regulator, and submerge the free end of
the air hose in a container of water.

Do not make a connection to either outlet (so that they remain closed).

3. Slowly adjust the oxygen pressure regulator to increase pressure from 0 to 50 PSIG* while

looking for bubbles to rise from the submerged air hose connector.

The presence of bubbles indicates leakage of the one-way valve and the need for repair.

4. If there is no leakage, disconnect the oxygen from the regulator and submerge the end of

the hose in water.

5. Connect the air hose to an air pressure regulator and repeat the procedure. Repair if bubbles

are present.

*Gas supply pressures of 50 PSIG provide optimal performance.
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SECTION 6
TROUBLESHOOTING GUIDE

PROBLEM

POTENTIAL CAUSE

CORRECTIVE ACTION

Oxygen concentration -
discrepancy between
MicroBlender settings
and analyzer.

1. Analyzer out of calibration.

1. Calibrate the analyzer

2. Flow requirements are
below the specified LPM
range.

2. Correct the flow. Verify that
the correct outlet port is being
used. Each outlet port has a
different flow range.

3. Gas supply is contaminated.

3. Correct the contaminated
gas supply. If repair is needed, contact
VIASYS Respiratory Care

4. MicroBlender is out of
calibration.

4. Contact VIASYS Respiratory Care
for repair.

5. Bleed filter is obstructed,
causing reduction of bleed.

5.Contact VIASYS Respiratary Care

6. Air entrained into circuit by

ventilator or accessory device.

6. Correct

Alarm sounding

1. Inlet pressure difference
greater than 20 PSI.

1. Correct the pressure difference.

2. Alarm module is not
calibrated properly.

2. Contact VIASYS Respiratory Care
for repair.

3. Inlet gas contamination,
alarm module malfunction.

3. Contact VIASYS Respiratory Care
for repair.

MicroBlender in bypass - no
alarm.

Reed plate improperly
installed or damaged.

Contact VIASYS Respiratory Care for
repair.

MicroBlender is accurate onty
when inlet gas pressures are
equal.

1. Balance module not
functioning properly.

1. Contact VIASY S Respiratory Care
for repair.

2. Both air and oxygen gas
sources are below 30 PSIG.

2. Correct the low pressure condition,

10
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SECTION 7
CLEANING AND STERILIZING

NOTE
User is to consult with the manufacturer of the
ETO equipment for aeration time.

» Use an all purpose liquid cleaner on + Do not immerse the assembled Low Flow
the exterior. MicroBlender in liquid decontamination
agents.
+ Do not steam autoclave or otherwise
subject the MicroBlender to temperatures + Do not use any strong solvent cleaners on
over 145° F. labels or markings.

Blenders manufactured by VIASYS Respiratory Care are compatible with
ethylene oxide gas sterilization. '

11
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SECTION 8
MAINTENANCE AND SERVICE

CAUTION!

The MicroBlender should only be serviced or
calibrated by a VIASYS Respiratory Care
trained technician.

CAUTION!

If the MicroBlender does not function as
outlined in Section 5, contact VIASYS
Respiratory Care for service.

VIASYS Respiratory Care equipment is
designed to provide the maximum amount

of utilization with a minimum amount of
maintenance. When determining the desired
frequency of complete overhaul intervals, three
variables must be considered:

« Frequency of use
+ Cleanliness of compressed air source
+ Use of an air inlet filter/water trap

The MicroBlender, like other pieces of
health care equipment, will require routine
maintenance over a period of time. Before
to placing the MicroBlender into clinical use,
follow the performance-check guidelines
outlined in Section 5.

When using the MicroBlender with a
compressed air source, an air inlet filter/water
trap (P/N 07426 or equal) is recommended.
Contaminants from hospital air lines may
compromise the function of the MicroBlender.

12

Applicable parts used in the MicroBlender
have been cleaned and de-greased for oxygen
service. All lubricants used during assembly
are designed for use in an oxygen enriched
environment. Use only VIASYS Respiratory
Care specified lubricants when servicing this
device.

Elastomer components, such as diaphragms
and o-rings, are designed to function
satisfactorily for a minimum of two years. The
need for cleaning and replacement depends
on gas line conditions and is indicated by

the MicroBlender not meeting its specified
performance. Three years is considered the
maximum service interval under the best
circumstances.
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SECTION 9
PARTS AND ACCESSORIES

Parts and Accessories
MicroBlender BRACKETS

Part No. Description

04322 Pole Mount 1 w/ Female Dovetail

05141 Dovetail Bracket, Accepts Built -in Bracket

05213 Dovetail Bracket, Wall Mount Female

09437 Rail Mount Adapter Bracket

‘ OPTIONAL ACCESSORIES

Part No. Description

00060 Oxygen Supply Hose, 15 .

00066 Elbow Adapter 90°

01468 Y-Connector 9/16 — 18 Female and Male Threads for
Dual Flow Meters

02899 Air Supply Hose, 15 ft.

03867 Air Supply Hose, 3 ft.

07426 Air Inlet Filter/Water Trap

ms
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SECTION 10
EXPLANATION OF ABBREVIATIONS

Air/fO, - Mixture of Compressed Air Do not operate the MicroBlender outside the
and Oxygen supply pressure range (30-75 PSIG). Gas
supply pressures of 50 PSIG provide optimal
°C - Degrees Centigrade performance. The graphs on the following
page illustrate typical flow performance
CGA - Compressed Gas Association characteristics of a representative sample
for the Low Flow MicroBlender. The graphs
DISS - Diameter Indexed Safety System are typical of a representative sample; slight
variations among units should be expected.
°F - Degrees Fahrenheit
FiO2 - Fractional Concentration of
Inspired Oxygen
09 - Oxygen
LPM - Liter Per Minute
P/N - Part Number

PSIG - Pounds Per Square Inch Gauge

14
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SECTION 11

SPECIFICATIONS
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Gas Supply Pressure

Low Flow

30-75 PSIG (Air and Oxygen must be
within 20 PS! of each other)

High Flow

30-75 PSIG The MicroBlender will -
maintain stated

accuracy at supply pressure,
provided the differential between
supply pressures does not

exceed 10 PSIG. Output flow rate
wili be diminished if either supply
pressures is below 50 PSIG and will
be increased if both supply pressures
are above 50 PSIG.

Oxygen Concentration Control

Low Flow

High Flow

21 to 100%

Outlet Port Flow Ranges

Auxiliary Outlet

Low Flow

Right Side Outlet
0-30 LPM (Bleed 2.5 -3.5 LPM})

High Flow

Right Side Outlet
2-100 LPM (Bleed 10 -12 LPM)

Primary Outlet

Low Flow

Left Side Qutlet
3-30 LPM (No Bleed)

High Flow

Bottom Port
15-120 LPM (No Bleed)

Maximum available flow at 60%
setting with 50 PSIG both inlets

Low Flow

>30 LPM

High Flow

>120 LPM

Accuracy

Low Flow

With inlet gases within 17 PSIG | and
each gas pressure greater than 30
PSIG (hut less than 75 PSIG). The
FiO2 remains constant within £1% of
set value (total set point error is £3%
full scale).

High Flow

With inlet gases within 10 PSIG and
each gas pressure greater than 30
PSIG but less than 75 PSIG; +/-3%
of full scale over the stated flow
ranges

Stability

Low Flow

+1% (for a fixed concentration setting
when operated within specified flow
and supply pressure limits)

High Flow

Oz concentration shall not vary form
a set -point by mere than 1.0 02%
if either the upstream pressure of the
output flow rate is changed within its
range specified herein

Alarm/Bypass Activation

Low Flow

High Flow

When inlet gas pressures differ by
20PSt+ 2 PSI

16
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Alarm Sound Generator Low Flow
- Reed Alarm
High Flow
Alarm Sound Intensity Low Flow 80 dB minimum at 1 foot
High Flow 80 dB minimum at 1 foot
Alarm/Bypass Reset Low Flow When inlet gas pressure differential is 10 PSi or less
High Flow When intet gas pressure differential is 6 PSI or less
Pressure Drop Low Flow Less than 6 PSI at 50 PSIG inlet
pressures and 10 LPM flow rate
High Flow Less than 6 PSI at 50 PSIG inlet
pressures and 40 LPM flow rate
Weight Low Flow
g : 2.751b. (1.25kg)
High Flow
Dimensions Low Flow Height: 3 1/2 in. {8.9cm)
{Excluding Fittings) Width: 2 1/4 in. (5.8cm)
Depth: 3 5/8in. {9.2cm)
High Flow Height: 3 1/2 in. (8.9cm)

Width: 2 1/4 in. (5.8¢cm)
Depth: 4 % in. (11 5¢cm)

Note: Product specifications are subject to change without notice.

A
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SECTION 12
WARRANTY

THE PRODUCTS OF VIASYSHEALTHCARE
INC. (VIASYS HEALTHCARE HEREIN) ARE
WARRANTED TO BE FREE FROM DEFECTS
IN MATERIALS AND WORKMANSHIP

AND TO MEET THE PUBLISHED
SPECIFICATIONS.

The liabifity of VIASYS Respiratory Care
under this warranty is limited to replacing,
repairing or issuing credit, at the discretion of
VIASYS Respiratory Care, for the parts that
become defective or fail to meet published
specifications during the warranty period;
VIASYS Respiratory Care will not be liable
under this warranty unless (A) VIASYS
Respiratory Care is promptly notified in writing
by Buyer upon discovery of defects or failure
to meet specifications; (B) the defective unit or
part is returned to VIASYS Respiratory Care,
transportation charges prepaid by Buyer; (C)
the defective unit or part is received by VIASYS
Respiratory Care for adjustment no later

than four weeks following the last day of the
warranty period; and (D) VIASYS Respiratory
Care’s examination of such unit or part shall
disclose, to its satisfaction, that such defects
or failures have not been caused by misuse,
neglect, improper installation, unauthorized
repair, alteration or accident.

Any authorization of VIASYS Respiratory Care
for repair or alteration by the Buyer must be in
writing to prevent voiding warranty.

VIASYS Respiratory Care warranties as
hereinabove set forth shall not be enlarged,
diminished or affected by, and no obligation or
liability shall arise or grow out of the rendering
of technical advice or service by VIASYS
Respiratory Care or its agents in connection
with Buyer's order of the products furnished
hereunder.

18

LIMITATIONS OF LIABILITIES

tn no event shall VIASYS Respiratory Care

be liable to Buyer for loss of profits, loss of
use, consequential damage or damages of
any kind based upon a claim for breach of
warranty, other than the purchase price of any
defective product covered hereunder. This
warranty does not cover normal maintenance
such as cleaning, adjustment or lubrication and
updating of equipment or parts.

This warranty shall be void and shall not apply
if the equipment is used with accessories or
parts not manufactured by VIASYS Respiratory
Care or authorized for use in writing by
VIASYS Respiratory Care, or if the equipment
is not maintained in accordance with a
prescribed schedule of maintenance.

The warranty stated above shall extend for a
period of one year from date of delivery, with
the following exceptions:

1. Electrical components for remote monitoring
of physical variables such as temperature,
pressure, oxygen saturation or flow are
warranted for ninety (90) days from date of
receipt.

2. Elastomeric components and other parts or
components subject to deterioration over which
VIASYS Respiratory Care has not control

are warranted for sixty (60) days from date of
receipt.

The foregoing is in lieu of any other warranty,
expressed or implied, including, without
limitation, any warranty of merchantability,
except as to title, and can be amended only in
writing by a duly authorized representative of
VIASYS Respiratory Care

o
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 14 — Sterilization and Shelf Life Section Header Page

14. STERILIZATION AND SHELF LIFE

The Precision Flow™ is not sold sterile, nor is it intended to be sterilized by the
user. The Operators Manual states on page 18 that the user wipe down the
main unit with 70-90% isopropyl alcohol wipes after use. The Operator's Manual
is provided in section 13.

The Precision Flow™ does not have a labeled shelf life.

Page 1 of 1
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 15 — Biocompatibility Section Header Page

15. | BIOCOMPATIBILITY

The Company’s biocompatibility statement is included in this section of the
submission.

Page 1 of 1
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Premarket Notification 510(k)
Section 15 - Biocompatibility

Vapotherm, Inc. Precision Flow™

15. BIOCOMPATIBILITY

The biocompatibility of the Precision Flow™ is based on FDA’s clearance of the

Vapotherm 2000i and 2000h that contains tissue contact materials for similar
uses. The materials are commonly used by respiratory medical device
manufacturers and are composed of FDA recognized medical device suitable

materials. The following table lists the materials that composed the
humidification water path:

(b)(4)

(b)(4)
Spike Snap Heater
Qutlet Fitting Cap Balls O-rings Gaskets | Reflectors | Piate
Rotor
Delivery Tube | Vent Cover Spike cover Cover
Spike Tube Set | Spike
DWP Body
Lenses
Plugs
Pump Cover
Rear Air Port
(b)(4) (b)(4)
Spike Air check
valve
VTC body & cap
Page 1 of 2
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Premarket Notification 510(k) Vapotherm, Inc. Precision Flow™
Section 16 — Software Section Header Page

16. SOFTWARE

The Precision Flow™ Software System is included in this section.

Page 1 of 1
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(b)(4),software specification
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Premarket Notification 510(k) Vapotherm, In¢. Precision Flow™
Section 17 — Electromagnetic Compatibility and Electrical Safety Section Header Page

17. ELECTROMAGNETIC COMPATABILITY AND ELECTRICAL SAFETY

The Company's Electromagnetic Compatibility and Electrical Safety test
methodology and results are provided in this section.
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