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opt~vue APR -3 2012

510(k) Summary
Optovue, Incorporated

This 510(k) summary for the RTVue is submitted in accordance with the requirements of
SMDA 1990 and 21 CFR 807.92

General Information

Manufacturer: Optovue, Inc.
45531 Northport Loop West,
Fremont, CA 94538
Phone: (510) 623-8868
Fax: (510) 623-8668
Registration No.: 3005950902

Contact Person: John J. Talarico
VP Regulatory/Quality Assurance
Optovue, Inc.
Phone: (510)623-8868 x209
e-mail: john talaricooToptovue.comi

Device Information

Classification: Class 11

Trade Name: RTVue XR

Common Name: Optical Coherence Tomography (OCT)

Classification Name: Ophthalmoscope, a-c powered (21 C.F.R.

§ 886.1570)

Predicate Devices

5 10(k) K101505 RiVue with NDB Optical Coherence Tomography (OCT)

Purpose of the Special 510(k) notice

The RiVue XR OCT is an upgrade to the current cleared device RTVue with NDB

(K101505) with a new line scan camera for faster image acquisition.

Intended Use

45531 Northport Loop W. Fremont, CA 94538 Phone: (866) 344.8948; (510) 623-8868 Fax: (510) 623.8668
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The RTVue XR with Normative Database is an optical coherence tomography system indicated for
the in vivo imaging and measurement of the retina, retinal nerve fiber layer, and optic disc as a
tool and aid in the diagnosis and management of retinal diseases by a clinician.
The RTVue XR with Normative Database is also a quantitative tool for the comparison of retina,
retinal nerve fiber layer, and optic disk measurements in the human eye to a database of known
normal subjects. It is intended for use as a diagnostic device to aid in the detection and
management of ocular diseases.

Technologlical Characteristics

The RTVue XR is a non-invasive diagnostic device for imaging the cornea, anterior
chamber, and retinal tissue structure with micrometer range resolution. The RTVue XR
OCT is based on the same Optical Coherence Tomography (OCT) technology used in its
predicate device, RTVue with NDB OCT.
The RTVue XR is a computer controlled ophthalmic imaging system. The device scans
the patient's eye using a low coherence interferometer to measure the reflectivity of the
retinal tissue. The cross sectional retinal tissue structure is composed of a sequence of A-
scans. It has a traditional patient and instrument interface like most ophthalmic devices.
The computer has a graphic user interface for acquiring and analyzing the image.

RTVue XR offers three scan types: Retina, Glaucoma, and Cornea. For the Cornea scan,
a lens must be attached to the front of the device for proper scanning. This lens is called
the CAM (Cornea Anterior Module-cleared under KI 111505)

The upgrade of the line scan camera is designed to provide faster image acquisition. The
RTVue XR is an updated version of RTVue with NDB that operates at -70,000 A-lines
per second while the RTVue- 100 operates at -27,000 A-lines per second. The RTVue XR
machines will be equipped with new line-scan cameras capable of operating at -70,000 A-
lines per second while delivering equivalent imaging results as the older generation
RTVue line-scan cameras operating at -27,000 A-lines per second.

Performance Data

Elliot lab Certification Testing and Report (ref: R64363 Rev.3 and R63863 Rev. 4) in
accordance to IEC 60601-1 Amendment I and 2 and IEC-60601-1-2. In addition a Bench
test was also performed, with the results for comparison of the RiVue XR with the
predicate device RTVue with NDB. The RTVue XR meets the safety and stability
requirements of IEC 60601-land IEC-60601-1-2 as well as the bench test requirements
results.

Substantial Equivalence

The RTVue XR has the same intended use and similar indications, principles of
operation, and technological characteristics as the RTVue with NDB OCT. The minor
difference in the RTVue XR OCT is a new line scan camera for faster image
acquisition and this upgrade does not raise any new questions of safety or effectiveness.
Performance data demonstrates that the RTVue XR is as safe and effective as RTVue
with NDB OCT. Thus, the RTVue XR is substantially equivalent to its predicate devices.
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service4 Food and Drug Administration
10903 New Hampshire Avenue
Document Control Room -W066-G609
Silver Spring. MD 20993-0002

Optovue, Inc
c/o Mr. John Talarico,
VP Regulatory and Clinical Affairs
45531 Northport Loop W. APR 3 32012
Fremont, CA 94538

Re: K120238
Trade/Device Name: RTVue XR OCT
Regulation Number: 21 CFR 886.1570
Regulation Name: Ophthalmoscope
Regulatory Class: Class 11
Product Code: HLL
Dated: February 23, 2012
Received: February 27, 2012

-Dear Mr. Talarico:

We have reviewed your Section 5 10(k) premarket notification of intent to market the device

referenced above and have determined the device is substantially equivalent (for the indications

for use stated in the enclosure) to legally marketed predicate devices marketed in interstate

commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, ortto

devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,

and- Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).

You may, therefore, market the device, subject to the general controls provisions of the Act. The

general controls provisions of the Act include requirements for annual registration, listing of

devices, good manufacturing practice, labeling, and prohibitions against misbranding and

adulteration. Please note: CDRLH does not evaluate information related to contract liability

warranties. We remind you, however, that device labeling must be truthful and not misleading.

If your device is classified (see above) into either class 11 (Special Controls) or class III (PMA), it

may be subject to additional controls. Existing major regulations affecting your device can be

found in the Code of Federal Regulations, Title 2 1, Parts 800 to 898. In addition, FDA may

publish further announcements concerning your device in the Federal Register.

Please be advised that FDA's issuance of a substantial equivalence determination does not mean

that FDA has made a determination that your device complies with other requirements of the Act

or any Federal statutes and regulations administered by other Federal agencies. You must

comply with all the Act's requirements, including, but not limited to: registration and listing (21

CFR Part 807); labeling (21 CFR Part 801); medical device reporting (reporting of medical

device-related adyerse events) (21 CFR 803); good manufacturing practice requirements as set
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Page 2 - Mr. John Talarico

forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic

product radiation control provisions (Sections 53 1-542 of the Act); 21 CFR 1000-1050.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please

go to httn://www.fda.2ov/AboutFDA/CentersOffices/CDRH/CDRHOffices/ucm 15809.htm for

the Center for Devices and Radiological Health's (CDRH's) Office of Compliance. Also, please

note the regulation entitled, "Misbranding by reference to premarket notification" (21 CFR Part

807.97). For questions regarding the reporting of adverse events under the MDR regulation (21

CFR Part 803), please go to
hUt://www.fda.gov/MedicalDevices/Safety/ReportaProblem/default.htm for the CDRH' s Office

of Surveillance and Biometrics/Division of Postmarket Surveillance.

You may obtain other general information on your responsibilities under the Act from the

Division of Small Manufacturers, International and Consumner Assistance at its toll-free number

(800) 63 8-2041 or (301) 796-7100 or at its Internet address

http://www.fda.gov/MedicalDevices/ResourcesforYou/InldustrV/default.htm.

Sincerely yours,

Malvina B. Eydelman, M.D.
Director
Division of Ophthalmic, Neurological,

and Ear, Nose and Throat Devices
Office of Device Evaluation
Center for Devices and

Radiological Health

Enclosure
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Indications for Use Statement

5 10(k) Number (if known): k- 4ZQ D 2
Device Name: RTVue XR

Indications for Use:

The RTVue XR with Normative Database is an optical coherence tomography system indicated for the in
vivo imaging and measurement of the retina, retinal nerve fiber layer, and optic disc as a tool and aid in
the diagnosis and management of retinal diseases by a clinician.
The RTVue XR with Normative Database is also a quantitative tool for the comparison of retina, retinal
nerve fiber layer, and optic disk measurements in the human eye to a database of known normal subjects.
It is intended for use as a diagnostic device to aid in the detection and management of ocular diseases.

Prescription Use X AND/OR Over-The-Counter Use-__
(Per 21 C.F.R. 801.109) (Per 21 C.F.R. 807 Subpart C)

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

Concurrence of CDRH, Office of Device Evaluation (ODE)

(Division Sign-Off)

Division of ophthalmic, Neurological and Ear,
Nose and Throat Devices

510(k)IOZ-s'g'

Optovue Inc. Page 872 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



-ft DEPARTMENT OF HEALTH &t HUMAN SERVICES Public Health Service

Food and Drug Administration
10903 New Hampshire Avenue
Document Control Room -W066-G609
Silver Spring, MD 20993-0002

Optovue, Inc
c/o Mr. John Talarico
VP Regulatory and Clinical Affairs
45531 Northport Loop W. APR 3 32012
Fremont, CA 94538

Re: K120238
Trade/Device Name: RTVue XR OCT
Regulation Number: 21 CFR 886.1570
Regulation Name: Ophthalmoscope
Regulatory Class: Class 11
Product Code: HLI
Dated: February 23, 2012
Received: February 27, 2012

Dear Mr. Talarico:

We have reviewed your Section 5 10(k) premarket notification of intent to market the device

referenced above and have determined the device is substantially equivalent (for the indications

for use stated in the enclosure) to legally marketed predicate devices marketed in interstate

commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to*

devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,

and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).

You may, therefore, market the device, subject to the general controls provisions of the Act. The

general controls provisions of the Act include requirements for annual registration, listing of

devices, good manufacturing practice, labeling, and prohibitions against misbranding and

adulteration. Please note: CDRI- does not evaluate information related to contract liability

warranties. We remind you, however, that device labeling must be truthful and not misleading.

If your device is classified (see above) into either class II (Special Controls) or class III (PMA), it

may be subject to additional controls. Existing major regulations affecting your device can be

found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may

publish further announcements concerming your device in the Federal Register.

Please be advised that FDA's issuance of a substantial equivalence determination does not mean

that FDA has made a determination that your deyice complies with other requirements of the Act

or any Federal statutes and regulations administered by other Federal ageiicies. You must

comply with all the Act's requirements, including, but not limited to: registration and listing (21

CFR Part 807); labeling (21 CFR Part 801); medical device reporting (reporting of medical

device-related adverse events) (21 CFR 803); good manufacturing practice requirements as set
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Page 2 - Mr. John Talarico

forth in the quality systems (QS) regulation (21 CER Part 820); and if applicable, the electronic

product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 80 1), please

go to htp/wwfagvAotD/etesfie/DHCR~fcsum 115809.htm for

the Center for Devices and Radiological Health's (CDRH's) Office of Compliance. Also, please

note the regulation entitled, "Misbranding byt reference to premarket notification" (2 1 CFR Part

807.97).. For questions regarding the reporting of adverse events under the MDR regulation (21

CFR Part 803), please go to
http://www.fda.aov/MedicalDevices/Safety/ ReportaProblem/default.htm for the CDRH' s Office

of Surveillance and Biometrics/Division of Postmarket Surveillance.

You may obtain other general information on your responsibilities under the Act from the

Division of Small Manufacturers, International and Consumer Assistance at its toll-free number

(800) 638-2041 or (301) 796-7100 or at its Internet address
http://wwwfda.lzov/MedicalDevices/ResourcesforYou/Industry/default.htm.

Sincerely yours,

Malvina B. Eydelman, M.D.
Director*
Division of Ophthalmic, Neurological,

and Ear, Nose and Throat Devices
Office of Device Evaluation
Center for Devices and

Radiological Health

Enclosure
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6pt*vue
Indications for Use Statement

5 1 0(k) Number (if known): k4Zt ZD X_
Device Name: RTVue XR

Indications for Use:

The RTVue XR with Normative Database is an optical coherence tomography system indicated for the in
vivo imaging and measurement of the retina, retinal nerve fiber layer, and optic disc as a tool and aid in
the diagnosis and management of retinal diseases by a clinician.
The RTVue XR with Normative Database is also a quantitative tool for the comparison of retina, retinal
nerve fiber layer, and optic disk measurements in the human eye to a database of known normal subjects.
It is intended for use as a diagnostic device to aid in the detection and management of ocular diseases.

Prescription Use X AND/OR Over-The-Counter Use__

(Per 21C.F.R. 801.109) (Per 21 C.F.R. 807 Subpart C)

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

Concurrence of CDRI-, Office of Device Evaluation (ODE)

(Division Sign-Off

Division of Ophthalmic, Neurological and Ear.

Nose and Throat Devices

51O(k)"Number- K I t 4

Optovue Inc. 3- Page 872 of 874
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r0 DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

o -U.S. Food and Drug Administration
Center for Devices and Radiological Health
Document Control Center W066-6609
10903 New Hampshire Avenue
Silver Spring, MD 20993-0002

February 27, 2012

OPTOVUE, INC. 5 10k Number: K 12023 8
45531 Northport Loop W
FREMONT, CALIFORNIA 94538 Product: RTVUE XR OCT
ATTN: JOH[N J. TALARICO

The additional information you have submitted has been received.

We will notify you when the processing of this submission has been completed or if any additional information isrequired. Pleaseremember that all correspondence concerning your submission MUST be sent to the DocumentMail Center at the above letterhead address. Correspondence sent to any address other than the one above will notbe considered as part of your official premarket notification submission. Also, please note the new Blue BookMemorandum regarding Fax and E-mail Policy entitled, 'Fax and E-Mail Communication with Industry aboutPremarket Files Under Review, Please refer to this guidance for information on current fax and e-mailI practices ath~:/w~d.,vMdcleie/eieeuaioadudneGiac~cmnsum842hm 
OnAugust 12, 2005 CDRH issued the Guidance for Industry and FDA Staff: Format for Traditional and Abbreviated

5 10(k)s. This guidance can be found at
htp/wwfagvMdc]eicsDvc~gltoadudnc/udneouet/c046.htm. 

Pleaserefer to this guidance for assistance on how to format an original submission for a Traditional or Abbreviated
5 1 0(k).

The Safe Medical Devices Act of 1990, signed on November 28, states that you may not place this device intocommercial distribution until you receive a letter from FDA allowing you to do so. As in the past, we intend tocomplete our review as quickly as possible. Generally we do so in 90 days. However, the complexity of asubmission or a requirement for additional information may occasionally cause the review to extend beyond 90days. Thus, if you have not received a written decision or been contacted within 90 days of our receipt date you
may want to check with FDA to determine the status of your submission.

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

If you have procedural questions, please contact the Division of Small Manufacturers International and ConsumerAssistance (DSMICA) at (301)796-7100 or at their toll-free number (800)638-2041, or contact the 5 10k staff at
(301)796-5640.

Sincerely,

5 1 0(k) Staff

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015
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Mcdonald, Lisa*

From: Microsoft Outlook
To: 'john talarico@optovue.com'
Sent: Mond-ay, February 27, 2012 1:51 PM
Subject: Relayed: K1 20238 Al Letter

Delivery to these recipients or distribution lists is complete, but delivery notification was not

sent by the destination:

'iohn talarico~cootovue.com'

Subject: K120238 AI Letter

Sent by Microsoft Exchange Server 2007
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

- L U.S. Food and Drug Administration

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

February 15, 2012

OPTOVU, INC.5 10k Number: K 120238

45531 Northport Loop W Product: RTVUE XR OCT
FREMONT, CALIFORNIA 94538 On Hold As of 2/14/2012
ATTN: JOHN J1. TALARICO

We are holding your above-referenced Premarket Notification (5 10(k)) for 30 days pending receipt of the
additional information that was requested by the Office of Device Evaluation. Please remember that all
correspondence concerning your submission MUST cite your 5 10(k) number and be sent in duplicate to the
Document MailI Center at the above letterhead address. Correspondence sent to any address other than the one
above will not be considered as pant of your official premarket notification submission. Also, please note the new
Blue Book 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-
http://www.fda.gov/Medical Devices/DeviceRegti lationandG uidance/G uidance Documents/ucm089402 .htm.

The deficiencies identified represent the issues that we believe nee d 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 determining
substantial equivalence of your device. We also considered the burden that may be incurred in your attempt to
respond to the dleficiencies. 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:

nizationiAct/ucml 36685.htm.

If after 30 days the additional information (AI),.or a request for an extension of time, is not received, we will
discontinue review of your submission and proceed to delete your file from our review system (21 CFR
807.87(l)). Please note our guidance document entitled, "Guidance for Industry and FDA Staff, FDA and Industry
Actions on Premarket Notification (5 10(k)) Submissions: Effect on FDA Review Clock and Performance
Assessment". lf 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 Al request. The purpose of this document is
to assist agency staff and the device industry in understanding how various FDA and industry a ctions that may be
taken on 5 10(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.gzov/Medica]Devices/DeviceRegz~lationandGuiidance/GuidaticeDocuiiients/ucm089735.litm. Pursuant
to 21 CFR 20.29, a copy of your 510(k) submission will remain in the Office of, Device Evaluation. If you then
wish to resubmit this 5 10(k) notification; a new number will be assigned and your submission will be considered a
new premarket notification submission.

17
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Please remember that the Safe Medical Devices Act of 1990 states that you may not place this device into
commercial distribution until you receive a decision letter from FDA allowing you to do so.

If you have procedural questions, please contact the Division of Small Manufacturers International and Consumer
Assistance (OSM ICA) at (301)796-7100 or at their toll[-free number (800)63 8-204 1, or contact the 5 10k staff at
(301)796-5640.

Sincerely yours,

Marjorie Shulman
Consumer Safety Officer
Premarket Notification Section
Office of Device Evaluation
Center for Devices and Radiological Health
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Mcdonald, Lisa*

From: Microsoft Outlook
To: 'johntalarico@optovue.com'
tent: Wednesday, February 15, 2012 8:11 AM

bject: Relayed: K120238 Hold Letter

Delivery to these recipients or distribution lists is complete, but delivery notification was not

sent by the destination:

Jiohn talarico~corptovue.com'

Subject: K120238 Hold Letter

Sent by Microsoft Exchange Server 2007

1 19
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

U.S. Food and Drug Administration

Center for Devices and Radiological Health
Document Control Center W066-0609
1 0903 Newi Hampshire Avenue
Silver Spring, MD) 20993-0002

January 26, 2012

OPTOVUE, INC. 510k Number: K120238
45531 Northport Loop W Received: 1/26/2012
FREMONT, CALIFORNIA 94538
ATTN: JOHNSJ. TALARICO Product: RTVUE XR OCT

The Food and Drug Administration (FDA), Center for Devices and Radiological Health (CDRH-), has received
the Premarket Notification, (5 1 0(k)), you submitted in accordance with Section 5 1 0(k) of the Federal Food,
Drug, and Cosmetic Act(Act) for the above referenced product and for the above referenced 5 10(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 5 10(k) number that is cited above. Please refer prominently to this 5 10(k) number in
all future correspondence that relates to this submission. We will notify you when 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) at the above letterhead address. Correspondence sent to any address other than the one above
will not be considered as part of your official 5 10(k) submission.

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

We remind you that Title VIII of the Food and Drug Administration Amendments Act of 2007 (FDAAA)
amended the P1-S Act by adding new section 4020) (42 U.S.C. § 282(j)), which expanded the current database
known as ClinicalTrials.gov to include mandatory registration and reporting of results for applicable clinical
trials of human drugs (including biological products) and devices. Section 4020) requires that a certification
form http://www.fda. Izov/AboutFDA/ReportsManualsForins/Forms/delbult.htm accompany 51 0(k)/HDE/PMA
submissions. The agency has issued a draft guidance titled: "Certifications To Accompany Drug, Biological

70
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Product, and Device Applications/Submissions: Compliance with Section 4020) of The Public Health Service Act,
Added By Title VIII of The Food and Drug Administration Amendments Act of 2007"
http://www. fda.govlMedicalDevices/DeviceRejizulationandGuidance/HowtoMarketYourDevice/PremarketSubmissio
ns/PremarketNotification5 l0k/ucm134034.htm. According to the draft guidance, 5 10(k) submissions that do not
, ontain clinical data do not need the certification form.

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

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., 5 10(k), IDE, PMA,
FIDE) with an electronic copy. For more information about the program, including the formatting requirements,
please visit our web site at
http://www.fda.gov/Medical Devices/DeviceRegulationandGuidance/HowtoMarketYourDevice/PreimarketSubmissio
ns/ucml134508.html. In addition, the 510(k) Program Video is now available for viewing on line at
http://www. fda.gov/MedicalDevices/DeviceRegulationandGuidance/HowtoMarketYourDevice/PremarketSubmissio
ns/PremarketNotification5 I Ok/ucmO7O2Ol .htrn.

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

Lastly, you should be familiar with the regulatory requirements for medical devices available at Device Advice
http://www. fda. gov/Med icalflevices/DeviceRegul ati onandGuidance/de fault. hm. If you have questions on the status
of your submission, please contact DSMICA at (301)796-7100 or the toll-free number (800)638-2041 , or at their
internet address http://www.fda.g2ov/MedicalDevices/DeviceRegulationandGuidance/default.htm. If you have
procedural questions, please contact the 5 1 0(k) Staff at (301)796-5640.

Sincerely,

5 10(k) Staff
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Grayson, Giovanna*

From: Microsoft Outlook
'john talarico@optovuecom'

4 ent: Thursday, January 26, 2012 2:24 PM
Subject: Relayed: ack letter

Delivery to these recipients or distribution lists is complete, but delivery notification was not

sent by the destination:

'iohn talarico~ooptovue.comn

Subject: ack letter

Sent by Microsoft Exchange Server 2007

1 72
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Grayson, Giovanna*

From: Grayson, Giovancta

Sent: Thursday. January 26, 2012 2:24 PM

To: 'iohntalarico@oplovue.eonl

Subject: aek letter
Attachments: imayeOO2.png

DEPARTMNIFYT OF HIEALTIH & IMt.%AN SERVICES
Public Health Senice

Cauie ranfe&nadRsnra Health
Dinimin Co5 .1$Ct W66-GM)9

January26M 2
TALAF
J0H

0I'TOVUE, INC.
45531 Northport Loop W
FREMONT, CALIFORNIA 94538
AnN: JOHN JL TALARICO

5101, Number: K120238
Receive: 1/26/2012
Product: RTVUE XROC I

The Food and Drug Administration (FDA), Center for Devices and Radiological Ieleth (CURTI), has received the Prensarket Notification, (510(k)),
you submitted in accordance with Section 510(k) ofthe Federal Food, Drug, and Cosmetic Act(Act) for the above referenced product and for the
above referenced 5 10(k) submitter. Please note, if the 5 10(k) submitter is incorrect, please notify the 510(k) Stall immediately. We have assigned
your submission a unique 510(k) number that is cited above. Please refer prominently to this 5 10(k) number in all future correspondence that
relates to this submission. We will notify' you when the processing ofyour 510(k) has been completed or ifany additional information is required.
YOU MAY NOT PLACE TIlS DEVICE UNTO COMME7RCIAL DISTRIBUTION UNTIL YOU RECEIVE A LETTER FROM FDA
ALLOW[NG YOU TO DO SO.

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

On September 27, 2007, the President signed an act reauthorizing medical device user fees for fiscal years 2008 - 2012. The legislation - the
Medical Device User Fee Amendments of 2007 is part of'a larger bill, the Food and lDrug Amendments Act of 2007. Please visit our website at
http.//www.fd.gyiV~ediq~l[)evices/l)eviceRegutationan(uidance/ONciey Mc ~ ~ece~e eadoderiiiz~alionAct M[)U FMA/default.htrm
for more information regarding fees and FDA review goals, In addition, effective January 2, 2008, any firma that chooses to use a standard in the
review of ANY new 5 10(k) needs to fill out the new standards form
(Form 3654) and submit it with their 5 10(k). The form may be round at httol/sw.fda.'ov/AboutFDM/RcoortsManuialsFonnsFoms/defatlthm.

We remind you that Title VIII of the Food and Doug Administration Amendments Act ol-2007 (FDAAA) amended the PHS Act by adding new
section 402(j) (42 U.LS.C. § 282(j)), which expanded the current database known as Cliialfrials.gov to include mandatory registration and
reporting of results for applicable clinical trials ofhuman drugs (including biological products) and devices. Section 402(j) requires that a
certification form Nitp: // /%1w",fda.goy!6bcoutiD.A1ReportsManuatssomsiTfs'Fotntaul,t accompany 5 l0(k)IHDE/PMA submissions. The
agency has issued a draft guidance titled: 'Certifications To Accompany Drug, Biological

7 3
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Product, and Device Applications'Subsnissions: Compliance with Section 4026) of The Public Health Service Act, Added By Tit le V II I of The Food and Drug
Administration Amendments Act of 2007"
Inottn'f/www fda 101c/ucm 134034 htm.ce~ot~lrgtuuDvicI)cmr~iumisin/Pea~etoifctin51khc I343,hm
According to the draft guidance, 5 10(k) submissions that do not contain clinical data do not need the certification form.

Please note the following documents as they relate to 5 10(k) review: 1) Guidance for Industry and FDA Staff entitled, "Interactive Review for Medical Device
Submissions: 5 10(k)s, Original Pumas, PMA Supplements, Original Blass and BLA Supplements". 'This guidance can be found at
hftIp /wwwfda.eov/MpdicalDevicesDevigRgjainan]Q'uidance/GuidanceDocmelMtm0X9402. hm. Please refer to this guidance for information on a
Formalized interactive review process. 2) Guidance for Industry and FDA Staff entitled, "Format for T raditional and Abbreviated 5 1 0(k)s". 'Ihis guidance can be
found at hip //www Idaszov/MedicaIDqiyicgs/Dcfvcc~icg ioalia nc/Di eglgu noa
uttcm084365,htrn, Please refer to this guidance for assistance on bow to format an original submission for a T raditional or Abbreviated 510(k).

In all future premarket submissions, we encourage you to provide an electronic copy of your submission. By doing so, you will save FDA resources and may help
reviewers navigate through longer documents more easily. Under Cry's c-Copy Program, you may replace one paper copy of any premarket submission (e.g., 510
(k), IDE, PMA, [HDE) with an electronic copy. For more information about the program, including the formatting requirements, please vist our web site at

http.:L/ KnL -fda~goL/4edicai~evicestl~evice[egulation Lnd~uidance/I loI~aklor~vcl~eaktumsin/oI34508.htlmI. In addition, the 510(k)
Program Video is now available for viewing on line at

_______________________ ____________________________ ___________________ lsJ rinart~ubisiaisf~rmark/tjci k O7O2Ol h011hm,

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

Lastly, you should be familiar with the regulatory requtirements for medical devices available at Device Advice
Rqi~~adu ncle~ilhm If you have questions on the status of your submission, please contact DSMICA at

(301)796-7100 or the toll-free number (800)638-2041 ,or al their internet address
http://www.[(Ia.L'ov/Medica]Des/[flt~iceikgliotiond usa~idce/dehxtolhtn. If you have procedural questions, please contact the 5 10(k) Staffat (301)
796-5640.

Sincerely,

510(k)Staff

74
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Special 51 0(k) Submission

Optovue, Inc.

RTVue XR

175
Optovite RTvue XR Special 510(k) Notification
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bpt~vue

To Whom It May Concern:

(Please tape a CD sleeve securely onto this pageand insert the CD-
ROM. Label the CD-Rom as"Optovue RTVue XR Special 510(k)

Notification')

This CD-ROM contains the Protected document format (pd]) file for the
enclosed premarket notification. The .pdlffile is searchable in Adobe

Reader with bookmark links to the various referenced documents. Thanks
in advance for all your efforts on behalf of Optovue

76
Optovue RTvue XR Special 510(k) Not jication

Optovue Inc. Page 2 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



opt(§vue

Table of Contents
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FDA User Fee

Submission Cover Sheet

Cover Letter

Special 510(k) Premarket Notification Checklist

Special 5 10(k) Premarket Notification

1. Name of Device............................................................................ 1
2. Establishment Registration Number................................................... 1
3. Device Classification/FDA Reviewing Branch ....................................... 1
4. Performance Standards.................................................................. 1
5. Proposed Labeling.......................................................................I
6. Device Description........................................................................ 2
7. Substantial Equivalence ................................................................. 2
8. Software Information .................................................................... 3
9. Design Control Information............................................................. 3
10. Biocompatibility Information........................................................... 4
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13. 510(K) Summary.......................................................................... 4
14. Confidentiality............................................................................. 4
I5. Submitter's Name And Address........................................................ 4
16. Contact Person and Telephone/Facsimile Numbers................................. 5
17. Indications For Use Statement.......................................................... 5
18. Truth and Accuracy Statement ........................................................ 5

Attachments
A. Standards Data Report Form for Premarket Notifications
B. Proposed Labels and Instructions for the RTVue XR OCT
C. Photographs and Engineering Drawings of RTVue XR OCT
D. Labeling for the Predicate Devices
E. Substantial Equivalence Chart
F. Performance Data and Certification of Compliance
G.Software Documentation
H. Financial Disclosure LAND/ORI Financial Certification -N/A
1. Declaration of Conformity with Design Controls
J. Biocompatibility
K. Sterilization Information -N/A
L. 510(k) Summary
M. Indications for Use Statement
N. Truth and Accuracy Statement
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- , . -. . Form Apr rc . OM-B No. 0910-511. See Mionlon fo, OMB r oemn

DEPARTMENT OF HEALTH AND HUMAN SERVICES I PAYMENT !DENTIFICATION NUMBER: 
FOOD AND DRUG ADMINISTRATION - J--
MEDICAL DEVICE USER FEE COVER SHEET*. - Write the Payment Identification number on your check..-

A completed cover sheet must accompanyeachoriginal application or supplement subject to fieesl If payment is sent by U.S.mailor
courier, please include a copy of this completed form with payment: Payment and mailing instructions can be found at.........
http:// .fda.gov/oc/mdufma/coversheethtmi --

1. COMPANY NAME AND ADDRESS (include name, street 2.-CONTACT NAME .. ... .. ...

address, city statey'country, and post office code).-: John TrIo...

2. 1 E-MAIL ADDRESS
OPTOVUE INC -- -- John Talaridco@optovue.com -- .

45531 ORTHPOT LOOPW 2.2TELEPHONE NUMBER (include AreacoeFREMONT CA 94538.... .-. ..
us ~ - 510-623-8868 209 --

1.1 EMPLOYER IDENTIFICATION NUMBER (EIN) 2.3 FACSIMILE (FAX) NUMBER (include Area code)
.i**2608a

3. TYPE OF PREMARKET APPLICATION (Select one of the following in each column; if you are unsure, please refer to the application
descriptions at the following web site: http:ffwwwfdagov/oc/mdufma . ...

Select an application type: 3.1 Select a center . .

[X Premarket notification(510(k)); except for third party -.. [XI CDRH
[513(g) Request for Information ..- []CBER- -

[Biologics LicenseApjplication (BLA) .- :3.2 Select one .of theI types below
I.Prernarket Approval Apiplication (PMA) .[Xj Oriinal Application-
[3 Modular PMA .-- Supplement Types:

* J Product Development Protocol (PDP) Efficacy (BLA).- .-

[J Premarket Report (PMR) .. . 1Panel Track (PMA, PMR, PDP) - -

I [ Annual Fee for Periodic Reporting (APR) [1Real-Time (PMA, PMR, POP)-
]30-Day Notice I [ 186-day (PMA, PMR, PDP) K -

*4. ARE YOU ASMALL BUSINESS? (See the instructions for more information on determining this status)
[1 YES, I meet the smarll business criteria and have submitted the requited- [X] NO, l am not a small business.

qualifyigdocuments to FDA -.-- -

4.11. If Yes, please enter your Sumall Business Decision Numb Iet

5. FDA WILL NOT ACCEPT YOUR SUBMISSION IF YOUR COMPANY HAS NOT PAID AN ESTABLISHMENT REGISTRATION FEE
THAT IS DUE TO FDA. HAS YOUR COMPANY PAID ALL ESTABLISHMENT REGISTRATION FEES THAT ARE DUE TO FDA?

[X1 YES (AIlof our establishments have registered and piaid th6 fee, or this is our fiist deice, and we will register and pay the fee within--
30 days of FDA's approval/clearance of this device.)
[1I No (If "NO," FDA will not accept y'our submission until y'6u have.paidall fees du4 to FDA.:This submission ,will fiat be processed; see

hftp://ww.fda.gov/cdrh/ndufma for additional information) . -

*6.. IS THIS PREMARKET APPLICATION COVERED BY ANY OF THE FOLLOWING USER FEE EXCEPTIONS? IF SO, CHECK THE
APPLICABLE EXCEPTION.

(This application is the first PMA submitted by a qualified small business, . [1The sole purpose of the applicationr is to support
including any affiliates . .-- conditions of use for-a pediatric population
- J This biologics application is submitted under section 351 of the Public IThe application is submitted by a. state or federal
Health Service Act for a product-licensed for further manufactur.in g use only government entity for a device that is not to be distributed

7. IS THIS A SUPPLEMENT TO A PREMARKET APPLICATION FOR WHICH FEES WERE WAIVED DUE TO SOLE USE IN A
PEDIATRIC POPULATION THAT NOW PROPOSES CONDITION OF USE FOR ANY ADULT POPULATION? (if so, the application is
subject to the fee that applies for an originalI 0temarket approval application (PMA);
*[YES. [XI NO..

*PAPERWORK REDUCTION ACT STATEMENT.. -

Public reporting biden fdr this collection dfifformation is estimated to average 18 minutes per response, including the time for reviewing
instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of
information. Send comments regarding this burden estimate or any other aseo thi collection of infoaion~LII, including sugsin for
reducing this burden, to the address below. . .-

-Department of Health and Human Services, Food and Drug Administration, Office of Chief Information Oifficer, 1350 Piccard Drive, 4th
Floor Rockville, MD 20850. . ----

[Please do NOT return this form to the above address, except as it pertains to comments on the burden estimate.]-

8.6 USER FEE PAYMENT AMOUNT SUBMITTED FOR THIS PREMARKET APPLICATION
24-Jan-2012

F-, FIDA 3.01 (01,2W07)

"Close Window" Print Cover sheet

78
Optovue Inc. Page 4 of 874

(b)(4) 

(b)(4) 

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



DEPARTMENT OF HEALTH AND HUMAN SERVICES Form Approval
FOO AND DRUG ADMINISTRATION 0MB No. 0910-0120

CDRHPRE ARKE RE IEW UBM SSIO CO ER S EETExpiration Date: December 31, 2013
CDRHPREARKE REIEW UBMSSIO COER SEETSee OMB Statement on page 5.

Date of Submission User Fee Payment ID Number FDA Submission Document Number (ifkiown)

0112412012 

SECIO A. -Y -FSBISO
PMA PMA & HDIE Supplement PDP 610(k) Meeting

[J1Original Submission []Regular (180 day) 5Original PDP Original Submission: 5Pro-S I10(K) Meeting

5Premarket Report 5 Special 5Notice of completion E] Traditional 5Pro-IDE Meeting

5Modular Submission 5Panel Track (PMA Only) 5Amendment to POP Special 5Pre-PMA Meeting

5Amendment 530-ay Supplement Abbreviated (Complete 5Pro-POP Meeting

5 Report 530-day Notice Ssection 1, PageS5) E] Day 100 Meeting

Report Amendment C]135-day Supplement 5Additional Information [ gremen Meeting
Liesn Agemn(] iltieRmwThird Party 5Determination Meeting

Aedetto PMA &E] Other (specify):

ElOther
IDE Humanitarian Device Class 11 Exemption Petition Evaluation of Automatic Other Submission

Exemption (HDIE) Class Ill Designation
(Do Novo)

5Original Submission 5Original Submission 5j Original Submission 5Original Submission 5513(g)
5 Amendment 5- Amendment E] Additional Information 5Additional Information 5Other

5Supplement C] Supplement (descnbe submission):

5] Report
C] Report Amendment

Have you used or cited Standards in your submission? E] Yes E] No (if Yes, please complete Section i, Page 5)

*ETO -SUB IT R APLIAN OR *PNO
Company/IInstitution Name Establishment Registration Number ti non)

Optovue Inc. 3005950902

Division Name (if applicable) Phone Number (including area code)

5l10-623-8868 flOg

Street Address FAX Number (including area code)

45531 NorihportLoop W. 510-623-8668

City State I Province ZIP/Postal Code Country

Fremont CA 94538 USA

Contact Name

John J. Talarico

Contact Title Contact F-mail Address

VP Regulatory Affairs and Quality Assurance johntalarico~optoueconi

*ETO C. ,PLCTO 4 O RSO DN (eg. -osutat *f difrn fro above)5

Company / Institution Name

Division Name (if applicable) Phone Number (including area code)

Street Address FAX Number (including area code)

city State / Province ZIP Code Country

Contact Name

Contact Title Contact E-mail Address

FORM FDA 3514(112110) Page 1 of 5 Pages

Optovue Inc. Page 5Sof 874
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SETO .I RESO . O APPIC.- O - -.- -,ORHE

ElNew Device flChange in design, component, or L~ocation change:

Withdrawal specification: [] manufacturer

Additional or Expanded Indications E] Software/Hiardware C] Sterilizer

fl Request for Extension F]Color Additive 5] Packager

ElPost-approvatl Study Protocol C] Matenial

flRequest for Applicant Hold 5_ Specifications _____________________

5Request for Removal of Applicant Hold 5] Other (specify below) El Report Submission:

ElRequest to Remove or Add Manufacturing Site [3 Aninual or Periodic

El Post-approval Study
El Process change: Dl Labeling change: El Adverse Reaction

El Manufacturing 5] Packaging Indications El Device Defect
El Sterilization ElInstructions C mnmn

ElOther (specity below) El Peforman8fce CharacteristicsEAenm t
El Shelf Life
51 Trade Name 5Change in Ownershipo Other (specify below) ElChange int Correspondent

F1 Response to FDA correspondene: C3 change of Applicant Address

SOther Reason (specify):

* SETO -2 .ESO * O *- LIATO -* .

5New Device 5Change in: ElResponse to FDA Letter Concerning:

ElNew Indication E] Correspondent/Applicant ElConditional Approval

ElAddition of Institution 5Design/ Device ElDeemed Approved

ElExpansion I Extension of Study 5Informed Consent El Deficient Final Report

5 RB Certification 5Manufacturer ElDeficient Progress Report

ElTermination of Study ElManufacturing Process ElDeficient Investigator Report

ElWthdrawail of Applicalion ElProtocol - Feasibility 5Disapproval
ElUnanticipated Adverse Effect 5Protocol - Other 5Request Extension of

ElNotification of Emergency Use 5Sponsor rime to Respond to FDA

ElCompassionate Use Request ElRequest Meeting
5l Treatment IDE ElReport Submission: ElRequest Hearing

5Contnued Access ElCurrent Investigator
ElAnnual Progress Report

El Site Waiver Report
5Final

other Reason (specify)

Replacing Camera in the existing RTVue with NOB OCT system

SETO D3 RESO * O *- MSSO - 510k

5 New Device 5 Additional or Expanded Indications 5Change in Tedinology

ElOther Reason (specify:

FORM FDA 3514 (12/10) Page 2 of 5 Pages
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*R101 ***illl Fil 1111* * 26

Product codes of devices to wichi substantial equivalence is claimed Summary ot 'or statement concerning,

I [IL! 1121 1131 1141 saey and effectiveness information
ii~~E 5l 10 ii )l(k) summary attached

151 111171 61 ]510(k) statement

Information on devices to vwhich Substantial equivalence is claimed (if known)

5 10(k) Number Tirde or Proprietary or Model Name Manufacturer

K10LOT505 RTVue OCT with Normative Data Base (NOB) Optovue Inc.
11

2 2 2

3 3 3

4 4 4

5 5 5

66 6

Common or usual name or classification name

Optical Coherence Tomography

Trade or Proprietary or Model Name for This Device Model Number

SRTVue XR OCT IRTVue XR

2 2

3 3

4 4

5 5

FDA document numbers of all prior related submissions (regardless of outcome)

I (KlO3OS5) 12 K062552 1 ;K100861 4 K091297 5 16

7 18 191 1 12

Data Included in Siubmission
[] Labioratory Testing ElAnimal Trials C] Human Trials

SETO GS PR DC CLSIICTO - APLCTO TO ALL APPLIATIOS

Product Code C.F.R. Section (Wfapplicable) Device Class

[Il 21 CFR 886.1570 fClaws I classll1

Classification Panel

86lC Class Ill [Unclassified

Indications (from labeling)
The RTVue XR with Normative Database is an optical coherence tomography system indicated for the in viva imhging and measurement of' the retina, retinal nerve

fiber layer, and optic disc as a tool and aid in the diagnosis and management of retinal diseases by a clinician.
The RTVtw XR with Normative Database is also a quantitative tool for the comparison of retina, retinal nerve fiber layer, and optic disk measurements in the human

eye to a database of known normal subjects It is intended for use as a diagnostic device to aid in the detection and management of ocular diseases.

FORM FDA 3514 (12110) Page 3 of 5 Pages
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FDA Document Number (if known)
Note: Submission of the information entered in Section H does not affect the
need to submit device establishment registration.

* * * 0 **001

SOuiginal Facdliy Establishment Identifier (FEI) Number Manufacturer Contract Sterilizer

El Add 5] Delee 300595092 5Contract Manufacturer E] Repackager / Relabeler

Company I Institution Name Establishment Registration Number

Optovuc Inc. 68717

Division Name (if apolicable) Phone Number (including area code)

5 10-623-8868 x209

Street Address FAX Number (including area coda)

45531 Northport Loop W. 510-623-8668

city State / Province ZIP Code Country

Fremont CA 94538 USA

Contact Name Contact Title Contact E-mail Address

John J. Talarico VP Regulatory Affairs and Quality Assurance johnialarico@optovue.com

Facility Establishment Identifier (FEI) Number
5Original [] Manufacturer D Contract Sterilizer

El Add ElDelete 5] Contract Manufacturer 5Repackager / Relabeler

Company / Institution Name Establishment Registration Number

Divsion Name fif appikable) Phone Number (including area code)

Street Address FAX Number (including area code)

City State/I Province ZIP Code Country

Contact Name Contact Tide Contact E-mail Address

5] Original Facility Establishment Identifier (FEI) Number ElManufacturer Contract Sterilizer

El Add 5Delete ElContract Manufacturer 5Repackager /Relabeler

Company /Institution Name Establishment Registration Number

Division Namne if applica b/a) Phone Number (including area code)

Street Address FAX Number (includ ing area coda)

City State I Province ZIP Code *Country

Contact Name Contact Tide Contact E-msld Address

FORM FDA 3514 (12110) . -Add Continuation Pagel 'Page 4 of5 Pages
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SETO I .TLZTINO STNAD

Note: Complete this section If your application or submission cites standards or includes a 'Declaration of Conformnity to a Recognized
Standard' statement.

Standards No. Standards Standards Title Version Date
IC6612 Organization Medica Electrical Equipment Pan 1-2-Gencral Requirements for 3.0
IEC6061-2 International basic safetry and esential performance

Electronic 3/30/2007
1 Comm~ission

Standards No. Standards Standards Thte Version Date

IEC-60601-1 Interniation Safety Requirements for Medical Electrical Equipment. Part I- 2.0

2 Electronic General requirements for Safety wilt, amendments A 1993 and A2 1211412000
Commission 1995

Standards No. Standards Standards Tide Version Date
Organization

3

Standards No. Standards Standards Tidle Version Date
Organization

4

Standards No. Standards Standards Title Version Date
Organization

5

Standards No. Standards Standards Tidle Version Date
Organization

6

Standards No. Standards Standards Title -Verion Date
Organization

7

Please Include any additional standards to 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:

Department of Health and Hurman Services
Food and Drug Administration
Office of Chief Information Officer
1350 Piccard Drive, Room 400
Rockville, MD) 20850

An agency mnay nor conduct or sponsor, and a person is not required to respond to. a collectlion of informoaton unless it displays a currenly valid DMW conuvi number.

FORM FDA 3514 (12110) .Page 5of 5Pages
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o6p t,*v ue 4SSeJort h por t Loop West

Fremont, CA 94538
Phone: (510) 623-8868

Fax: (510) 623-8668

January 23, 2012
By Messenger

5 10(k) Document Mail Center (W066-G609) FDA cUj>-9

Office of Device Evaluation k

Center for Devices and Radiological Health MAN 2 6 2012
Food and Drug Administration Rcie
10903 New Hampshire Avenue
Silver Spring, MD 20993-0002

Re: Special 510(k): RTVue XR

Dear Sir or Madam:

in accordance with Section 5 1 0(k) of the Federal Food, Drug, and Cosmetic Act (" FDC Act"),

Optovue, Inc. ("Optovue" or the "Company"), is submitting the attached Special 5 10(k)

premarket notification ("Special 5 10(k)") for its RT~uc XR Optical Coherence Tomography

("Optovue RTVue OCT" or "RTVue OCT") regarding the replacement of a new

technologically updated camera on the RTVue OCT system with normative database.

Optovue's RTVI.e OCT is a computer controlled ophthalmic imaging system, commonly

known as an optical tomography system indicated for the in vivo imaging and measurement of

the retina, retinal nerve fiber layer and optic disk as a tool and aid in the diagnosis

and management of retinal disease.

It has a traditional patient and instrument interface like most ophthalmic devices, where the

patient rests their heads on the forehead and chin rest while the operator uses a joystick interface

to align the device to the patients' eye. The computer has a graphic user interface for acquiring

and analyzing the image.

The purpose of this special 5 10(k) notice is for the RTVue XR which consists of an upgrade; a

new camera for the original RiVue OCT System (K101505) that has already been cleared by the

Food and Drug Administration for the in vivo imaging and measurement of the retina, retinal

nerve fiber layer, and optic disk as a tool and aid in the diagnosis and management

of retinal disease.

The RTVue XR is an updated version of RTVue with NDB that will operate at '-70,000 A-lines

per second while the original RTVue-100 operated at -27,000 A-lines per second. The RTVue

XR machines will be equipped with new line-scan cameras capable of operating at -70,000 A-

lines per second while delivering equivalent imaging results as the older generation RTVue line-

scan cameras operating at -27,000 A-lines per second.
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The RTVue XR has the same intended use and fundamental scientific technology as the RTVue

with NDB OCT.

The RTVue XR OCT has the same intended use and same indications, technological

characteristics, and principles of operation as the RTVue OCT. As explained in the attached

Special 5 10(k) notice, there is no fundamental change between the RTVue Xli OCT and the

RTVue with Normative Database (NDB) OCT (predicate device) therefore there are no new

questions of safety or effectiveness. Testing was conducted on the system according to

1EC60601-1 and the results of the replacement with the new camera (IXR) demonstrates that

this change to the RTVue XR OCT device is as SAFE AND EFFECTIVE AS THE

PREDICATE DEVICE. Thus, we believe that RTVue Xli OCT is substantially equivalent.

In accordance with the Medical Device User Fee and Modernization Act of 2002 (MDUFMA),

Optovue has submitted the appropriate application fee. A copy of the User Fee Cover Sheet is

provided with the attached Special 5 1 0(k) notice.

We trust that the information provided in the Special 5 10(k) notice is sufficient for FDA to find

the RTVuc XR OCT is substantially equivalent to its predicate device (RTVue with NDB OCT)

for the listed indication. If you have any additional questions regarding the Special 5 10(k) notice,

please contact me at the above number. Upon a finding of substantial equivalence, please fax the

substantial equivalence letter to me at (510) 623-8668.

Sincerely,

?ohn J WI aric o
VP Regulatory & Quality Assurance
Optovue, Inc.

Attachments

cc: Howard Holstein, esq.
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Optovue, Inc.'s
RTVue XR

Special 510(k) PREMARKET NOTIFICATION CHECKLIST

Item Cmment510k Notice
Item CmmentSection/Attachment

1. Device trade or proprietary name See Special 5 10(k) Notice Section 1
2. Device common or usual name or
classification name See Special 5 1 0(k) Notice Section 3
3. Establishment registration number (only
applies if establishment is registered) See Special 5 1 0(k) Notice Section 2
4- Class into which the device is classified See Special 5 10(k) Notice Section 3
5. Classification Panel SeIpcal50k Notice Section 3
6. Action taken to comply with Section 5 14 of Not Applicable - no
the Act performance standards

developed and no applicable
special controls

7. Proposed labels, labeling and advertisements
(if available) that describe the device, its
intended use, and directions for use

See Attachments Attachment B
8. A 5 10(k) summary of safety and effectiveness
or a 5 10(k) statement that safety and
effectiveness information will be made available
to any person upon request See Attachments Attachment L
9. For class Ill devices only, a class Ill Not Applicable - This is not
certification and a class III summary a Class Ill device

10. Photographs and engineering drawings of the
device See Attachments Attachment C
11. The marketed device(s) to which equivalence See Special 5 10(k) Notice
is claimed including labeling and description of Section I I & Attachment
the device E
12. Statement of similarities and/or differences See Special 5 1 0(k) Notice
with marketed devices(s) Section 7 & Attachment E
13. Data to show consequences and effects of a
modified device Not Applicable
14. Submitter's name and address See Special 5 10(k) Notice Section 16
IS. Contact person, telephone nttmber and fax See Special 5 10(k) Notice
number Section 16
16. Representative/Consultant if applicable Howard Holstein, Esq.

17. Table of Contents with pagination See Table of Contents Tab

18. Address of manufacturing facility/facilities See Special 5 10(k) Notice
and, if appropriate, sterilization site(s)

_____________________________________Section 2

19. Comparison table of the new device to the
marketed device(s) See Attachments Attachment E
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20. Action taken to comply with Voluntary lEG 6060 1 -1 Copy of FDA
standards and Standards Data Report Form for form 3654 Section 4 & Attachments
5 1l0(k)s See Special 5 10(k) Notice A
2 1. Performance data

a. bench testing See Special 5 10(k) Notice Section 7.3
b. animal testing Not Applicable _____________

c. clinical data Not Applicable ____________

d. Certification of Compliance with the
Requirements of ClinicalTrials.gov data bank

See Attachments Attachment F
22. Sterilization/shelf information Not Applicable _____________

23. Software Information
See Attachment Section 8 & Attachment G

24. Hardware information Not Applicable ____________

25. Is this device subject to issues that have been
addressed in specific guidance document(s)?

No
26. Other (specify)

Biocompatibility Certification/Information See Special 5 1 0(k) Notice Section 10 & Attachment J
27. Declaration of Conformance to Design
Control ISee Special 5 10(k) Notice Section 9 & Attachment I
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opt~vue
The following information is provided as required by 21 C.F.R. § 807.87 (2003) for OPTOVIJE,
INC., RTVUE Y.R Special 5 10(k) premarket notification:

1. Name of Device

Trade Name: RTVue XI

Common Names: Optical Coherence Tomography (OCT)

Classification Name: Ophthalmoscope, a-c powered (21 C.F.R. § 886.1570)

2. Establishment Registration Number

Manufacturer: Optovue, Inc
45531 Northport Loop W.
Fremont, CA 94538

Manufacturer Registration Number: 3005950902

3. Device ClassiflcationlFDA Reviewing Branch

The Center for Devices and Radiological Health has classified the RTVue OCT
Ophthalmoscope as Class 11 device pursuant to 21 C.F.R. § 886.1570.

4. Performance Standards

We have reviewed the requirements of Sections 513 and 514 of the Act and are not aware of any
requirements of either section applicable to this device. No performance standards or special
controls have been developed under Section 514 of the FDC Act for the ophthalmoscope. No
special controls apply.

Consistent with FDA's guidance document entitled "Use of Standards in Substantial Equivalence
Determinations" (March 12, 2002), Optovue has included this statement that the RTVue XR
complies with LEC 60601-1. This is the same standard with which the cleared RTVue with NDB
(1(101505) complied. Standards Data Report Forms for each listed recognized consensus
standard are provided in Attachment JAI.

5. Proposed Labeling

The Operator's Manual for the RTVue XII along with its promotional materials and proposed

labeling, is provided in Attachment IBI of this submission.

The following modifications have been made to the labeling:

Upgrade of the line scan camera to the RTVue OCT System and will be labeled as
RTVue XR

This modification does not affect the device's intended use or fundamental scientific technology.

- Page 1 of 5 -
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opt~vue
6. Device Description

The RTVue XR is a non-invasive diagnostic device for imaging and measurement of the retina,
retinal nerve fiber layer and optic disk, as a tool and aid in the diagnosis and
management of retinal disease.

The RTVue XR is computer controlled ophthalmic imaging system. The device scans the
patient's eye using a low coherence interferometer to measure the reflectivity of the retinal tissue.
The cross sectional retinal tissue structure is composed of a sequence of A-scans. It has a
traditional phatient and instrument interface like most ophthalmic devices. The computer has a
graphic user interface for acquiring and analyzing the image.

The RTVue XR is based on the same Optical Coherence Tomography (OCT) technology used in
its predicate device, RTVue with Normative Database (K101505). A brochure of the RTVue is in
the Attachment [D].

The upgrade line scan camera is designed to provide faster image acquisition for RTVue XR
OCT when used under normal operational conditions. The RTVue XR is an updated version
of RTVue wvith NDB that now operates at -70,000 A-lines per second while the RTVue-l00
operates at -27,000 A-lines per second. The RTVue XR machines will be equipped with new
line-scan cameras capable of operating at -70,000 A-lines per second while delivering equivalent
imaging results as the older generation RTVue line-scan cameras operating at -27,000 A-lines
per second. See Attachment C for drawings and technical specifications of the RTVue XII
OCT System with the upgraded line scan camera

7. Substantial Equivalence

The company's RTVue XR has an upgraded line scan camera compared to the RTVue with
NDB OCT (1(101505), which was cleared in September, 2010. As explained in more detail
below, the RTVue X.R OCT has the same intended use and indications for use, same principles
of operation, and similar technological characteristics as the previously cleared predicate RTVue
with NDB OCT. See Attachment [D] for information and promotional materials for the
predicate devices. See Attachment I E] for a substantial equivalence chart comparing the
similarities and differences between the RTVue XR and its predicates. Thus, the RTVue XR
OCT is substantially equivalent to its predicates.

7.1 Intended Use and Indications

The RTVue XR with Normative Database is an optical coherence tomography system indicated
for the in vivo imaging and measurement of the retina, retinal nerve fiber and optic disc as a tool
and aid in the diagnosis and management of retinal diseases by a clinician. The RTVue XR with
Normative Database is also a quantitative tool forthe comparison of retina, retinal nerve fiber
layer, and optic disk measurements in the human eye to a database of known normal subjects. It
is intended for use as a diagnostic device to aid in the detection and management of ocular
diseases.

- Page 2 of 5 -
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opt~vue
7.2 Technological Characteristics

The RTVue XR has the exact same technological characteristics as the RTVue with NDB OCT
System; however the upgraded line scan camera will allow faster image acquisition. The RTVue
XR will operate at -70,000 A-lines per second and delivers equivalent imaging results as the
older generation RTVue with NDB line-scan camera (currently operating at --27,000 A-lines per
second).
TILE TECHNOLOGICAL CHARACTERISTICS ARE THE SAME.

7.3 Performance Testing

The RTVue XR has been tested to IEC6060 1I-1 and IEC-6060 1-1-2 and it meets the safety and
stability requirements specified in these standards. In addition, bench tests have also been
performed indicating equivalent imaging performance between the RTVue and RTVue XR
All test results are listed in Attachment F.

7.4 Conclusion

In summary, the company's RTVue XR OCT System has the same intended use as the
previously cleared RTVue with NDB OCT. The RTVue XR has the exact indications,
technological characteristics, and principles of operation as its predicates. There is now
atechnologically upgraded line scan camera replacement between the RTVue XR and its
predicate device, resulting in the capacity for faster image acquisition; this difference does not
raise new questions of safety or efficacy. Thus, the RTVue XR is substantially equivalent.

8. Software Information

RTVue XR was tested and validated via software validation protocols # 200-45762 and 200-
46929. All software related documents are attached in the submission. See Attachment G.

9. Design Control Information

The risk analysis method used to assess the impact of the modifications was analyzed according
to ISO 14971 Medical Devices - Application of Risk Management. The design verification tests
that were performed as a result of this risk analysis assessment are listed in Table I below. The
test methods used are the same as those submitted in the submission of RTVue with NDB
(KIOISOS)

All harms and hazard identified for RTVue XR were evaluated in RTVue OCT risk
analyses report. Identified risks are either in the Broadly Acceptable Category or in
the As Low As Reasonable Practicable category. Due to no change in the basic
design of the RTVue XR no new no risk was introduced, therefore all the risk
identified for RTVue will apply to RTVue XR.
Please see RTVue Risk Analysis Report Doc#: 200-24047 for mitigation factors.

Declaration of conformity with design controls, which is provided in Attachment III, includes:

-Page 3 of 5 -
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optevue
I . A statement that, as required by the risk analysis, all verification and validation activities

were performed by the designated individual(s) and the results demonstrated that the
predetermined acceptance criteria were met; and

2. A statement that the manufacturing facility is in conformance with the design control
procedure requirements as specified in 21 CFR 820.30 and the records are available for
review.

10. Biocompatibility Information

There are no changes to 'biocompatibility of the device. A copy of the biocompatibility
certification is provided in Attachment [JJ.

11. Sterilization / Cleaning / Disinfection / Shelf Life

The RTVue XR is non sterile device. See Attachment K.

12. Financial Disclosures

Optovue, Inc. is not submitting clinical data in support of this Special 5 10(k) notice. For this
reason, the regulations regarding clinical investigators financial interests in 21 C.F.R. § 54.4 do
not apply. Thus, the company is not providing a disclosure or certification to the absence of any
financial arrangements.

13. 510(K) Summary

Attachment [LI Of This Submission Contains the Company's 5 10(K) Summary.

14. Confidentiality

Optovue considers its intent to market the RTVue XR OCT as confidential commercial
information. The Company has not disclosed its intent to market this device to anyone except its
employees, others with a financial interest in the Company, its advertising or law firms, and its
consultants. The Company, therefore, requests FDA not to 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
commercial or financial information within the meaning of 21 C.F.R. § 20.61 and therefore not
disciosable under the Freedom of Information Act, even after the existence of the 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.

15. Submitter's Name And Address

Optovue, Inc
45531 Northport Loop W
Fremont, CA 94538
Phone: 510-623-8868
Facsimile: 510-623-8668

- Page 4 of 5 -
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opt~vue
16. Contact Penson and Telephone/Facsimile Numbers

John J. Talarico
VP Regulatory & Quality Assurance
Phone: 510-623-8868 x 209
Fax: 510-623-8668

17. Indications for Use Statement

The company's Indications for Use Statement for RTVue XR OCT is provided in Attachwent
1Mb.

18. Truth and Accuracy Statement

The company's signed Truth and Accuracy statement is included in Attachment [N].

-Page 5 of 5 -
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Attachment [A]

Standards are referenced in Data Report Form for Premarket Notifications
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Form Approved: 0MB No. 0910-0120 Expiration Date: 12/31/I3

Department of Health and Human Services
Food and Drug Administration

STANDARDS DATA REPORT FOR 51O0(k)s
(To be filled In by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that refer-
ences a national or international standard. A separate report is required for each standard referenced in the 51 0(k).

TYPE OF 510(K) SUBMISSION

FTraditional Special Abbreviated

STANDARD TITLE'

IEC 60601-1-2, Medical Electrical Equipment - Part 1-2: General Requirement for basic Safety and essential performance

Please answer the following questions Yes No

Is this standard recognized by FDA 29?........................................................................... Z] E

FDA Recognition number 3I . . . ................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . #5-53

Was a third party laboratory responsible for testing conformity of the device to this standard identified
in the 51 0(k)? ..................................................................................................... C
Is a summary report 4describing the extent of conformance of the standard used included in the
51 0(k)?............................................................................................................D
If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it
pertains to this device? ............................................................................. ........ Z] FE
Does this standard include acceptance criteria? ............................................................. ] [] E
If no, include the results of testing in the 510(k).

Does this standard include more than one option or selection of tests' ................................... FEl E1
If yes, report options selected in the summary report table.

Were there any deviations or adaptations made in the use of the standard? ...................... C) 9
If yes, were deviations in accordance with the FDA supplemental information sheet (SIS) 5 ?E ........ E:

Were deviations or adaptations made beyond what is specified in the FDA SIS' ................ FEl 9
If yes, report these deviations or adaptations in the summary report table.

Were there any exclusions from the standard9 ....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FE
If yes, report these exclusions in the summary report table.

Is there an FDA guidance a that is associated with this standard' ........................... F.... .......... El 9
If yes, was the guidance document followed in preparation of this 51 0k? ................................. FE F
Title of guidance:

' The formatting convention for the ile is: [SDOJ (numeric identifier) [tile of address of the test laboratory or certification body involved in conformance
standard] [date of pulblication) assessment to this standard. The summary report includes information on

2 Authority 121 Usc. 360d], htlp/Aw.fdagovMediaIDevices/ all standards utilized during the development of the device.
DeviceRegulaiooandGuidancelStandards/defaut.htm s The supplemental information sheet (SIS) is additional information which

is necessary before FDA recognizes the standard. Found at httpI11
3'hftp:/Na .aossdat~fda.gfsriptscdr~cdcs/dSndardsfseach.cfrn a satsaag/scipt/otnicfdocs/cffitadarswrch cfm

A'The summary report should include: any adaptation used to adapt to the .moniesacfrCDHGdneDomet nbeoudt
device under review (for example. alternative test methods): choices made a h niesac o DHGiac ouet a efuda
wen Options or a selection of methods eam described; deviations from the Gutp;a~.doo~Mdievfo I~ceeulhni~idne
standard: requirements not applicable to the device; end the name and udoecmnt/eaflri

FORM FDA 3B54 (6111) Page 1Is t no~o.n6
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SECTION NUMBER SECTION TITLE CONFORMANCE?

All sections IEC-60601-2-Medical Electrical Equipment Ys [I]No fN/A

-TYPE OF DEVIATION OR OPTION SELECTED)

Classification electrical conformance component

DESCRIPTION

Conformance met

JUSTIFICATION

See attached report #t R63W6 Rev.4

SECTION NUME ECONTTLE CONFORMANCE?

0 Yes E No fNIA

TYPE OF DEVIATION OR OPTION SELECTED

DESCRIPTION

JUSTIFICATION

SECTION NUMBER SCINTLECONFORMANCE? fl/

TYPE OF DEVIATION OR OPTION SELECTED

DESCRIPTION

JUSTIFICATION

Foar completeness list all sections of the standard and indicate whether conformance is met. If a section is not applicable (N/A) an

explanation is needed under 'justification. Some standards include options, so similar to deviations, the option chosen needs to be
described and adequately justified as appropriate for the subjfect device. Explanation of all deviations or description of options
selected when following a standard is required under 'type of deviation or option selected.' "desciion" and 'justification" on the
report More than one page may be necessary.

*Types of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental

information sheet (S18), a deviation to adapt the standard to the device, or any adaptation of a section.

Paperwork Reduction Act Statement

Public reporting burden for this collection of intbrmnation is estimated to average I hour per response, including the

time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and

completing and reviewing the collection of information. Send comments regarding this burden estimate or any other

aspect of this collection of information, including suggestions for reducing this burden to:

Department of Health and Human Services
Food and Drug Administration
Office of Chief Information Officer .An agency myv not conduct or sponsor. and a person is notI

1350 Piccard Drive, Room 400J required to respond to. a collection of information unless it

Rockville, MD 20850 display~s a current w vaid OMB control numrber.

FORM FDA 3SU (S111) Page 2
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Form' Approved: OMB No. 0910-0120: Expiration Date: 12/31/13

Department of Health and Human Services
Food and Drug Administration

STANDARDS DATA REPORT FOR 510(k)s
(To be filled in by applicant)

This report and the Summary Report Table are to be completed by the applicant when submitting a 510(k) that refer-
ences a national or international standard. A separate report is required for each standard referenced in the 51 0(k).

TYPE OF 510(K) SUBMISSION
E] Traditional ~ JSpecial [3Abbreviated

STANDARD TITLE'
IEC-60601-I-1990, Safety Req. for Medical Elect. Equipment, Part I -General Req. for Safety with amends Al :1993 and A2 1995

Plea", answer the following questions Yes NO

Is this standard recognized by FDA 2 ? ... [....3.... ..... -.............. l E

Was a third party laboratory responsible for testing conformity of the device to this standard identified
in t e 5 1 ( ) ... ..the.. .... -....... .. ...-10..(-k)..... ......?- -...... ... ... 1 E
Is a summary report 4descnibing the extent of conformance of the standard used included in the
5 1 ()5. ... ...1. .- -.. ...0.. ......k.). ..... ........ ......- -. ............. -....... ... HE
If no, complete a summary report table.

Does the test data for this device demonstrate conformity to the requirements of this standard as it
pertains h s e ic ? ...........-.to.... ...this... ......device7  -................... ..... ] E

Does this standard include acceptance cniteria? ... -....................... ....... ] E3
If no, include the results of testing in the 510(k).

Does this standard include more than one option or selection of tests7 [... - ... .. ].... l F
If yes, report options selected in the summary report table.

Were there any deviations or adaptations made in the use of the standard? [................... E] J9
If yes, were deviations in accordance with the FDA supplemental information sheet (SIS)7 ?-..... [3 1]
Were deviations or adaptations made beyond what is specified in the FDA SIS?... ..... ...... l 9
If yes, report these deviations or adaptations in the summary report table.

W ere there any exclusions from the standard? ... ........... ........... .....-.........
If yes, report these exclusions in the summary report table.

Is there an FDA guidance68 that is associated with this standard? [....... ....... ..............
If yes, was the guidance document followed in preparation of this 51 GO? [- ..................... 3]
Title of guidance: __ ______ ______

The formatting convention for tire tite is: [$001 lnunerc identiller] [title of addressi of the teat laboratory or oerfation body inoled in conftormance
stsodardj [date of pificaoj assm to this standard The summary report incudes Infomtionr on
Aulhority (21 U Se] 3M ttpJMvnmtagovMdsDevces ail stndards utiltred during the developmntr of Mhe device
Dev cRegtdaflandGuidmnoe/Standsrd&.de m s The suprilentental ntofmation ~he (518) as ational intirmation which

hflpftnna~Asdaa ~is necessary before FDA reccgni the standard. Found at httpdt
m~p/Mwiooerldftfd~gv/Mp~rt/Cio rdrdftarh IM v flrsdataM~d.gov/scrkdAtoesnda~Lrdtmewrh

The summary report shaotsd viuo, anty adaptations used to adap to fte
device under review (for enmpiaoe, alternative test mieodis): chocs med.e 6The wells isand, for CaiRH Guidance Documents can be Sound at
wN option orea selection of methods aea described, deviations from, the http./M flagov*dedksDishceseofe~bornrdouidnee
standa&d requremnt not applicable to the device, aN the name and Gd MebA mn

FORM FDA 3654 (SIll) Page 1 i..t csmns T
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STANDARD TITLE --

IEC-6060 1-1-1990, Safety Req. for Medical Elect. Equipment, Part 1-General Reql. for Safety with amends At1: 1993 and A2 1995

:C.NFORMANCE wiTH STANDARD SECTION'
SECTION NUMBER SECTION TITLE CONFORMANCE?
5-7 3-CUssificS±iOO 6-Marking Label& documents, 7-Power Input FK Yes 0 No ElN/A

-TYPE O DEiMATION OR OPTION SELECTED
Classification of safrety confbnance componen and electrical test

DESCRIPTION
Conformanc met

JUSTIFICATION
See attached report #t R64363 Rev.3

SECTION NUMBER SECTION TITLE CONFORMANCE?
14 & 15 14-Req.related to classification, 15-Limitation of Voltage and/or Energy Ye HNOfNA
TYPE O EVATION Of PINSEETI
Classification of safety conformance component and electrical test

DESCRIPTION
Confornance met

JUSTIFICATION
See attached report #t R64363 Rev.3

SECTION NUMBER SECTION TITLE CONFORMANCE?
16,17,18,19 16-Enclosures & Protective covers, 17-Separation, IS9-Impedence, I19-Leakage X) yes E]No [] N/A

TYPE OF DEVIATION OR PIO ELCE
Classification of safety conformance component and electrical test

DESCRIPTION
Conformanice met

JUSTIFICATION
See attached report ft R64363 Rev.3

*For completeness flst all sections of te standard and indicate whether conificrmance is met If a section is not applicable (N/A) an
explanation is needed under justifiabon.* Some standards include options, so similar to deviations, the option chose needs to be
described and adequastely justified as appropriate for the subject device. Explanation of all deviations or description of options
selected when following a standard is required undear *type of deviation or option selected,' 'desciption* anid 'justificatioin* on the
report More than one page may be necessary

*Types of deviations can irnclude an exclusion of a section in the standard, a deviation brought out by the FDA supplemental
informatioin sheet (SIS). a deviation to adapt the standard to thes device, or any adaptation of a section.

Paperwork Reduction Act Statement
Public reporting burden for this collection of informnation is estimated to average I hour per response, including the
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other
aspect of this collection of information, including suggestions for reducing this burden to:

Department of Health and Human Services
Food and Drug Administration
Office of Chief Information Officer An agency may not comhect or sponsor, and apennu ist
1350 Piccard Drive, Rom 40 required to respond so, a collection of Ollformadon unless it
Rockville, MD 20850 displays a currently valid 0MB control number

FORM FDA 3116 (fil11) Page 2
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STANDARD TITLE

IEC-60601-1-l990, Safety Req. for Medical Elect. Equipment, Part I -General Req. for Safety with amends Al: :1993 and A2 1995

CONFORMANCE WITH STANDARD SECTIONS'
SECTION NUMBER SECTION TITLE CONFORMANCE?
20-23 20-Dielectric test, 2l1-Mechanical Strength, 22-Moving Pars 23ruKsrae R Yes E] No L] N/A
TYPE OF DEVIATION OR OPTION SELECTED 0
Classification of safety conformance component and electrical test

DESCRIPTION
Conformance met

JUSTIFICATION
See attached report # R64363 Rev.3

SECTION NUMBER SCINTLECONFORMANCE?
24, 28, 42,43, 44 24Saiiy 8Itgiy, 42-Temperature, 43-Fire Prevention, 4-4-Humudity 21 Ye El N4/E A
TYPE OF DEVIATION OR OPTION SELECTED
Classification of safety conformance component and electrical test

DESCRIPTION
Conformance met

JUSTIFICATION
See attached report # R64363 Rev.3

SECTION NUMBER SECTION TITLE CONFORMANCE?
49,51 9-nterrusption of Power Supply. 5 1-Protection against hazardous output S] Ye E] No E] N/A
TYPE OF DEVIATION OR OPTION SELECTED*

Classification of safety conformance component and electrical test

DESCRIPTION
Conformance met

JUSTIFICATION
See attached report #1R64363 Rev.3

*For completeness list all sections of the standard anid indicate whether conformance is met, If a section is not applicable (N/A) an
explanation is needed under 'justification.' Some standards include options, so similar to deviations, the option chosen needs to be
descuibed and adequately justified as appropriate for the subject device. Explanation of all deviations or desciption of options
selected when following a standard is required under 'type of deviation or option selected,' "deaaiptioui' andjustificaton* on the
report. More than one page may be necessary

*Typos of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental
information sheet (S13), a deviation to adapt the standard to the device, or any adaptation of a section.

Paperwork Reduction Act Statement
Public reporting burden for this collection of information is estimated to average I hour per response, including the
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other
aspect of this collection of information, including suggestions for reducing this burden to:

Department of Health and Human Services
Food and Drug Administration
Office of Chief information Officer An agency may not conduict or sponsor anda person is not
1350 Piccard Drive, Room 400 required to resipond to, a collectioin of inniauion unls it
Rockville, MD 20850 di~pIysOa currently valid 0MB control numnber.
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IEC-60601-I-1990, Safety Req. for Medical Elect. Equipment, Pant I -General Req. for Safety with amnends A1: 1993 and A2 1995

CONFORMANCE WITH STANDARD SECTIONS*
SECTION NUMBER SECTION TITLE ICORMANCE?
20-23 20-Dielectric test, 21 -Mechanical Strength. 22-Moving Pars 23rog sraeI]Yes [] No E] N/A
TYPE OF DEVIATION OROPTION SELECTED
Classification of safety confrmance component and electrical test

DESCRIPTION
Conformance met

JUSIFICATION
See attached report II R64363 Rev.3

SECTION NUMBER SCINTITLE CONFORMANCE?
24, 28, 42,43, 44 24- Staility,. 28-Integrity, 42-Temperature, 43-Fire Prevention, 44-Humudity El Ye m] o WINA

TYPE OF DEVIATION O0OTO EETD
Classification of safety conflonnance component and electrical test

DESCRIPTION
Conformance met

JUSTIFICATION
See attached report # R64363 Rev.3

SETIN UME SECTION TITLE CONFORMANCE?

4TY5E OFDVITO -O Internsption of Power Supply, 5S-Protection against hazardous output 1 Yes E] No I NA

TYP O DEIAIONOROPTION SELECTED*
Classification of safety conformance component and electrical ts

DESCRIPTION
Conformance met

JUSTIFICATION
See attached report # R64363 Rev.3

For completeness lis all sections of the standard and indicate whether confosmance is met If a section is not applicable (NIA) an
explanation is needed urdeju~tificatiotU Somea standards indude options, so similar to deviations, the option chosen needs to be
described and adequately justified as appruonate for the subledt device. Explanation of all deviation or description of options
selected when following a standard is required under *type of deviation or option selected.' dlesaliptiort* and 'justification' on the
repot More than one page may be necessary.

*Types of deviations can include an exclusion of a section in the standard, a devwlion brought out by the FDA supplemental
information sheet ($I3), a deviation to adapt the standard to the device, or any adaptation of a section.

Paperwork Reduction Act Statement
Public reporting burden fir this collection of information is estimated to average I hour per response, including the
time for reviewing instuctions, searching existing data sources, gathering and maintaining the dats needed, and
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other
aspect of this collection of information, including suggestions for reducing this burden to:

Department of Health and Human Services
Food and Drug Administration
Office of Chief Information Officer An agency may not conduct or spono, anda person is no"
1350 Piccard Drive, Room 400 requird to respod to. a collection ofy inration unless it
Rockville, MD 20850 tspkq a awnl> valid 0MB contol nwntber
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STANDARD TITLE
IEC-60601-I-1990, Safety Req. for Medical Elect. Equipment, Part I -General Req. for Safety with amends A1: 1993 and A2 1995

CONFORMANCE WITH STANDARD SECTIONS*
SECTION NUBR SETO TTLE CONFORMANCE?
52,56 52A noa operation & fault Condition, 56-Components & General Assembi K Yes E No E] NIA
1YPE OF EVIATION OR OPTION SELECTED 0
Classification of safety conformance component and electrical test

DESCRIPTION
Conformance met

JUSTIFICA TION
See attached report #t R64363 Rev.3

SECTION NUMBER CONFORMANCE?
57,58 5Manpscmoents & Layout, protecting earth terminals & conditions g Yes E] No ENA
TYPE OF DEVIATION OR OPTION SELECTED
Classification of safety conformance component and electrical test

DESCRIPTION
Conformance met

JUSTIFICATION
See attached report #t R64363 Rev.3

SECTION NUMBER SCINTLECONFORMANCE?
59 9-osrcinadLyout Yes y C] No HNIA
TYPE OF DEVIATION OR OPTION SELECTED#

Classification of safety conformance component and electrical test

DESCRIPTION
Conformance met

JUSTIFICATION
See attached report if R64363 Rev.3

*For completeness list all sections of thre standard and indicate whether conformance is met. If a section is not applicable (NWA) en
explanation is needed under jtistification.* Some standards include options, so similar to deviations, the option chosen needs to be
described and adequately justified as appropriate for the suject device. Explanation of all deviations or desciption of options
selected when following a standard is required under 'type of deviation or option selected.' 'description' and 'justification* on the
report More than one page may be necessary.

*Types of deviations can include an exclusion of a section in the standard, a deviation brought out by the FDA supplemental
information sheet ISIS), a deviation to adapt the standard to ft device, or any adaptation of a secton.

Paperwork Reduction Act Statement
Public reporting burden for this collection of information is estimated to average I hour per response, including the
time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other
aspect of this collection of information, including suggestions for reducing this burden to:

Deparment of Health and Human Services
Food and Drug Administration
Office of Chief Informnation Officer An agency may nwe conduct or sponsor, anda person is not
1350 Piccard Drive, Room 400 required to respond to, a collection of information unless it
Rockville, MID 20850 displays a curently valid OMB control nwber.
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Revision Control

Part Number Rev Software ver. Description Release Date

I58O-XXXXX A v PjQ Reference EGR #XXX &2012 Deleted: 45044-005

Deleted: 6.2
License and use of the RTVue XR 100 systems is Intended only for trained medicalDeOd10
personnel in accordance with the license agreement - all other usage Is prohibited - Dle
warranty restrictions and possible claim limitations apply. '2 D Eted a/01

Deleted: RTVu

Deleted: PIEASE NOTE: 3D features
Introduced in this mrsion ame intended for
the RiVue PC sYstam a. It applies to tMe
specificto. listedl in Section 9,10.

1C7
Optovue Inc. Page 33 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Contents

SAA E Y NOEFE................Y.........NOT.ES.... I...... ....................................

2 N TR MNINSTRUMENT.....................................R.......-.........ON. I.... I.. ..I..... I-

2.2.1u N TRTONFI UR TON.E..SYST.........M.. ..... .I... .... ...RA.............:.............. I-

3 A I NT M N .PATIENT...............................MENU......................................... I-

3.1 PATIENT LIST:........... _....... .......... ......._ _..__................ ... ...... ......... -..... ... .... -... 3-1
3.2 NEW PATIENT AND PATIENT INFORMA DON: .... ............... ....13-2
3.3 NEW V isit ............. ,..... ._ _ .. ,,,...... ........... .... ... ... ..... ..... 3-3
3.4 SELECT DATE OF BIRTHI FORMA...-...-......... ... ...... ........... ..........-.. _ -
3.5 EDITIN G PATIENTOR VISIi INFORMATION ........................ ............................. 3-3
3.6 PATIENT LIST SHORT-CUTS.. . .._ _ .....-.... _...... ...._ .... ..... 3-4
3.1 CORREC TING VISIT LINKED TOTHIE.WRONG PATIEN r .. ................ _........_...... ......3-5

4 EXAMINE MENU ............................................................................................................ 4-1

4A1 ACUIRING OCT IMAGES (QUICK GUIDE) ................ .............................. .............................. 4- I
4.2 SCAN CONTROLS... ...-......... __.........-.. _ 4-2
4.3 SCAN PATTERNS AND PROTOCOL S ........... 4... ..-......-......... ... ... ......... 3
4.4 SELECTING A PATIENT TO BE EXAMINED: .,,,.............. ...... ..... ,,, ...,.......... 4-5
4.5 SCAN L li : ..............-.. -... ........... ..-.._ _ .... ....-.._ 4-6
4.6 SCANNER CONTROL. TABS........._....... . .................................. .......................... ,..,..,......... 4-7

4,6 1 Auto Tab ......... .................... .... .......... .... ... ...... ... ....... ..... _-_ 4-7
4.62 Manna/ Tab -......... ...... .................... ...................... _.. .4-8

4.7 ADVANCED TAB CONTROLS: (RECOMMENDED FOR ADVANCED USER OL).........__4-10

This tab is hidden as the dc/ ndr senring.................... 4-tO
4.8 SETTING THE IMAGE CONTROL DTEFAULT. ...... I...l
4.9 CORREcT ALIGNMFNTOFLIrvEOCTIMAC;E .. .... .......... . 4-12
4.10 AVERAGING (AUTO AND MANUAL).. .. _....__......... ... ....- 4-13
4.11 REVIEWING SCAN IMAGES: ....... ....... ......................,... _4-I5

4.12 SAVING SCAN IMAGES: . _ .. _......_ _....... ........... 4-I
4.13 REFERENCE AND BASELINE SCANS (FOR REGISTRATION) ....... ... ..... .. . ..-..- _..4-16

5 ANALYZE MENU.......................................................................................................-I

5.1 ANALYZE LAYOUT ........ _...... .............. ............ ..................... 5-1
5.,1 Analbi e List ...... ...... ..... ...- _ ...- 5-2
5.1.2 Diagnosis Data Input Field .. ....... . ......... ... ......... ....... ...... 5-2
5J1.3 Ch/ange /Svminerr /Comparison Analv,.... . ......... ......... 5-2

5,. E S RE E T............MEASUREM ENT...................................................5...... 3 -
5,2.! Tool., . .S......... . .. . . -
5.2.2 Using MauMaueet5.4
5.2.3 OCT Scan, Selection.............. ......... ....... 5-

5.3 ANALYZE VIEW- RETINA REPORTS _5-0
5 . .1 1e .......................................Line ...... . .. . ...... . .... ............. -
5.3.2 Cross Line,.,.. .... .5-7
5.-.3 G rid ................ 5-7
5.3.4 EMMU5.Ana/isis Report_..... ..... .... ............... 5-9
5.3.5 Alternate EM41,1 Report / Pr intout. . .... 11--- 5-13

5.4 VOLUME CONTOURING AND MEASUREMENTS...... .......................................... 5-13
5.5 OVERLAY OPrIoNS FOR REFERI-SCF FuNDUS IMAGE ... .... ..... 51 4fed: RiVue

5.5.1 E.443MS Change Overview Report- 5-22
5.5.2 Retina Not-madve Database..................... ...... ... .. ......................... ,... 5-23 loLd5.5.3 MLM6 Anal is Report...................... 5-26 D2etd: 45044-00

5J54 Afhssing Scans Due to Blink ...... 5-27 eltd5

F TVue XR User Manual Version 6,§ P/N 5804A7497-00 _Rev A

178
Optovue Inc. Page 34 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Contents

5.5.5 M M 6 Change Analysis Report........... ...... .....................- .............. 5-29

5.7 ANALYZE REPORT- GLAUCOMA SCANS.. ....................... ............................ 5-39
.5,T7. RNIFL3.45 Analys ils Report ......... .......--........- -....... ..... .-..--..........5-39
5.7,2 RNFL 3.45 Change Overview Report ... ....-......................................... 5-40
5..3.7'.3yss rse taio .........Analysis.............Presentation.......... ..... .......... 45 4
5.7.4 TSP/fT Histogram ...................... ...n ........ ....... ...... 5-42
5.7.5 Siereometric anal its s .......... ............. ...... ....... 5-42

5.7.6 CDO parcis Pr s na in........ .................. ... ... ......- ..... ...... -49

5.7.8 3D Disk Change Anallvsis ...,,.................... .. -. ... ........ ...... .. ,..... .....-..... 5-5O
5.7.9 GCC Analvsis Presentation .,,..... ....... .....-........ ... ....... - 5-51

5.8.1 Color L egend for Normative Significance Maps ..... ............ ................ ...5-53
5.8.2 Nfonnative Reports (Samples) .................................................................................. 5-54

6 1 MA I EM ENU .BAR .......... ... .... .........-.... ...... -...... .......... 6-1 rp o t hc

6.1.1 Print ..... -.... spelin and gram m ar... . -.. .........-........ ......-...... ... ...... ...(
6.1.2 Print Setup .... ...... tted:. De...............ault................. .............. ............... 6 1F rn :D futParagraph Font, Check

6.1.4 Export (Advanced GUI7 out 'v) - .. ..... ................... .... .... ......... 6-2
61.5 Import (Images) ...... 6-2
6.1.6 Arc hive Data ..... .......... 6-5
6.1.7 Note on Backing up Data ......................... ...... .................... ................... 6-6
6.1.8 Batch Process... ...... --.......... .....- .........- ... 6-6

6.1.10 Clean and Batch Process All Patientrs:................... ......... ... .......... 6-8
6.2 TOOLSMENU....................................................... ................. ....... ............ ....... ................ 6-9

6.2.1 Copy -ramine List: (Advanced GUI onlv.) .. ......-........ .... -...- 6-9
6.2.2 Paste Examine List (Advanced GUY only) ........................................- ....... 6-JO
6.2.3 Svnc Calibration: (Technical Support assistedfthnction only)- ..........-....................... .......... 6-10
6.2.4 Scan Pattern Management Screen.. ............. . ... . - -..-...... 6-JO
6.2.5 Protoc ol M anagement ...................................... ... .......... 6-10
6,2.6 e C lear... ....... .... .......... ....Log...........File...................-...... 16 1
6.2.7 Change Passwor . . ......-... . .... - ......... - .. . ..... .6-11

6.2.9 Reset SYstem: (Advanced GUlonly) ...-.. - -.............. ....-..-...... ... . -....... 6-13
6.2.10 Clean Unused Scans from Visit .........................- ................ --............6-13
6,2.11 Remove Protocolftam Visit (Advanced GUI ony..... ........ ........ ..... ........ 6-13

6.3 OCT IMAGE MENUJ.. .... ......-..... ....... ...... ...........-.... -........ ................. 6-13
6.3.1 A verage Propertv (Advanced GUI .......n-- ............... 6-13
6.3.2 dft B seie .......Modify ................Baseline.... ... .. .... .... 6..... -1...6 3

6.3.5 Scan Param eter Setting ......-........ ......... ...... ................ ............. 6-14

614.1 Protocol (scan protocol editor)l: ..... ....... ............................... ........ 6-14
6.4.2 Physician: ..... .... .... ......... ..- - . ..........-...... - .. 6-15

6.4.4 D isease: ........ ...... 6.... .... ..... eleted..................................... - 6uee ed e7 u
6.5 HELPM EN U ........ .... Deleted:... . . .. ....- ..................................... 2....6 1

6.5 1 nsru ti naIvdesvt.....ct....on........videos:... .......-... 6.......leted:..................... 01

7 MAINTENANCE & TROUBLESHOOTING ................. ................................ .. 7-1 L~ee:

RTVue XR User Manual Version 6. -- P/N 580A_7497-00 tRev A -----

Optovue Inc. 1.9 Page 35 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Contents

1 )71I OUT NECAET[..........ARE..........................-....Formatted:.........Def...........Para.......aph........o-7-,gapheckCw~
7,2 RTVV F COMI'r.TER 13o01 SI QUENC F .. .......... .... -ptln .. n. ....... r.....a........ ....... ma..............

7.3 RTVtr C(OM ITi ER MAR TIN NN(E ,,. ...............-..................-- 7-2

8 SCAN PATTERN SPECIFICATIONS ........................................................ .8-1

8.1 SCAN PAT RNS . ...............-....-.. -..-......-......-........... ............... -..... --... -...... -..... -... ... ... 8-1

9 TECHNICAL SPECIFICATIONS ................................................................. ............ I...... 9-1

9,! SYSTEM SPEC IFICATIION .... .............. ................ .............. 9-1

10 APPENDIX-B ........ . . ............................................................................... I0-1

11.1 RTVi F PRE(ISON...........--.... ...................................................... ...................-........... I-1

12.1 SIGNAL. STRE.NGTIH INDEX (SS1) ............ - ........ ... ....... . 2-1

JRTVue XR User Manual Version 6A PIN 560-A7497-O0tRev A

Optovue Inc. 1 10 Page 36 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Contents

Page intentionally left blank.

IRTvue XR User Manual Version 6.6 P/N 580 47497-OQ3tRev A

Optovue Inc. 111Page 37 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



SaeyNotes Formatted: Font (Default) WAol. 16ipr. Bold

1 Safety Notes
General
This instrument has been developed and tested in accordance with Optovue safety
standards as well as national and international regulatory guidelines to ensure a high
degree of instrument safety. Please observe all safety notes and information in this
manual and on the device labels. This device does not produce any waste that needs
disposal. Product contains no material which has a chemical hazard concern.

Proper Instrument Use
1 . Always enter patient information first.
2. Clean patient contact surface (forehead and chin rest according to the

cleaning method in Chapter 7 of this manual).
3. Instantly turn off the power switch of the instrument and disconnect the power

cable if uncertain problems arise.
4. Clean ocular lens frequently to ensure good image quality.
5. Adjust power table height properly to ensure patient comfort during the

examination.
6. Align the patient's head and eye position to the canthus indicator markc on the

chin and forehead rest assembly.
7. Dim the room lights to allow natural dilation of the Patients' pupil and to

provide a comfortable visualization of the fixation target without glare.
Note: Chemically induced pupil dilation is not needed.

Intended Use
IThe RTVue XR with Normative Database s an optical coherence tomography system (Deleted: RrVue
indicated for the in vivo imaging and measurement of the retina, retinal nerve fiber
layer, and optic disc as a tool and aid in the diagnosis and management of retinal
diseases by a clinician.

The RTVue XR with Normative Database is also a quantitative tool for the comparison Deleted: RTVue
of retina, retinal nerve fiber layer, and optic disk measurements in the human eye to a
database of known normal subjects. It is intended for use as a diagnostic device to
aid in the detection and management of ocular diseases.

INote: The RTVue XR OCT is not intended to be used as the solo diagnostic aid Deleted: RTVu.Iin disease identification, classification or management. The RTVue XR provides Der~
data to be used in conjunction with other information. Intended to assist an eye Dltd Tu
cane clinician in determining a diagnosis. A patient diagnosis is the sole domain
of a licensed eye care clinician.t WARNING: THE RTVue XR CANNOT REPLACE CLINICAL JUDGEMENT AND IS Deetd R1Vo
INTENDED TO BE USED ONLY IN CONJUCTION OTHER CLINICAL TOOLS _Defined: RT~ue
CONSIDERED TO BE THE STANDARD OF CARE FOR DIAGNOSIS OF EYE (Deleted: RTVue

DISEAE. eleted: RTVueAWarning: User Changes to Software or Hardware fDeleted: 6.2

Deleted:l10ZThe RTVue XR is a medical device. The software and hardware has been Dltd
designed in accordance with U.S., European and other international medical Dltd
device design and manufacturing standards. Unauthorized modification of the Deleted. 45044
JRTVue XR software or hardware, or any addition or deletion of any oelted XXXXX.005 XXX
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application in any way can jeopardize the safety of operators and patients, the
performance of the instrument, and the integrity of patient data.

Any changtes, additions or deletions to factory Installed applications.
operating system or modifications to hardware In any manner VOIDS the
Warranty completely.

Warning: Phototoxielty

Because prolonged intense light exposure can damage the retina, the use of
the device for ocular examination should not be unnecessarily prolonged, and
the brightness selling should not exceed what is needed to provide clear
visualization of the target structures.

The retinal exposure dose for a photochemnical hazard is a product of the
radiance and the exposure time, If the value of radiance were reduced in half,
twice the time would be needed to reach the maximum exposure limit.

"While no acute optical radiation hazards have been identified for direct or
indirect ophthalmoscopes. it is recommended that the intensity of light
directed into the patient's eye be limited to the minimum level which is
necessary for diagnosis. Infants, aphakes and persons with diseased eyes
will be at greater risk. The risk may also be increased if the person being
examined has had any exposure to the same instrument or any other
ophthalmic instrument using a visible light source during the previous 24
hours. This will apply particularly if the eye has been exposed to retinal
photography."

Caution: Federal law restricts this device to sale by or on the order of a
Physician or Practitioner (CFR 801.109(b)(1)).

Product Compliancebead:1

Deleted: R~u

t~t indicate tht eqiprtent conan Type B appbec parts (Deleted: RTVue

Deleted;

Deleted:

Electromagnetic Compatibility (EMC) : EN 60601-1-2:2001Detd:Ru X10
The jflVueX X100 device has been tested to comply with the emission and Roin tvud o diex 100 Ck o
Immunity requirements of EN606O1-1-22OO1. The RTVue, XR100 isFnttdNoudeneFotcc4Auo
intended for use in an electromagnetic environment where radiated NM Hiligh~t

RF disturbances are not beyond the standard defined in ,(Deleted:
ENSOBO1-1-2:2001. (Formatted: Not Highlight
RTVue XR-J 00 is a Medical Electrical Eouipmnent that need specialDetd:RV
precautions reaarding EMC and needs to be installed and nu into service - (Deleted 61~
accordino to the EMC Information provided in this Manual.-nits .
JRTVue XR -100 is a Medical Electrical Equipment and can be affected durino (Deleted: 10.0
operation by portable and mobile RE communication devices. (Deleted:
RTVue XR.1 00 is self-contained medical equipment. It should not be used Dltd 54
adicent or stacked with other equipment. 6 Deed454

Detated: XXXXX-0 XXX
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CS Certification: under IEC 60601 -1
Guidance and manufacture's declaration - electromagnetic emissions

The RTVue XR- 100 is intended for use in the electromagnetic environment specified below.
The customer or user of the RTVue XRlO00should assure that it is used in such an environment.

Emission Test compliance Electromagnetic environment - guidance
RE emissions CISPR I I Groupi The RTVue XR 100 uses RFf energy only

for its internal function. Therefore, its RE
emissions are very low and are not likely to
cause any interference in nearby electronic

RF emissions CISPR I I Class A
Harmonics emissions Class A The RTVue XR 100 is suitable for use in all

lEe 61000-3-2 establishments other than domestic. and
Voltage fluctuations' Complies may be used in domestic establishments

Flicker emissions and those directly connected to the public
IEC61000-3-3 loswltage power supply network that

supplies buildings used for domestic
purposes.

Guidance and manufacture's declaration - electromagnetic Immunity
The RTVue XR IN0 is intended for use in the electomaignetic environment specified below. The
customer or user of the RTVue XRIO0 should assure that it is used in such an environment.
Immunity Test IEC 60601 test Compliance Electromagnetic

level level environment - guidance
Electrostatic f 6kVN contact :1 6kVN contact Floors, should be wood,
Discharge (ESD) + 8kVN air 4,89kV air concrete, or ceramic tile, If
1Ff 61000-4-2 floors are covered with

synthetic matecrial, the
relative humidity should be at
least 30%.

Electrical fast 1-2 kV for power 1 2 kV for power Mains power quality should
transient/burst supply lines supply lines be that of a typical
IEC 61000-4-4 1+ IN for .* I kV for commercial or hospital

input/output lines input/output lines environment.
Surge IEC 6 1000- .1-2 kV common 1 2 kN common Mains power quality should
4-5 mode mode be that of a typical

t I kV differential ± I IV commercial or hospital
mode differential ernvironment.

mode
Voltage dips, short <5% UT (>95% dip Mains power quality should
interruptions, and in UT) for 0.5 cycle be that of a typical
voltage v ariations commercial or hospital
on 40% UT (60% dip in environment. If the user or
power supply input UT) for 5 cycles the RTVue XRI0O requires Deleted: RTVue
lines. FEC 610010- continued operation during Dltd6
4-11I 70% UT (30% dip in power mains, interruptions, it Dltc

UT) for 25 cycles is recommended that the Deleted: 10 0
RiVue XR 100 be powered Deleted:

<5% UT (95% dip from an uninterruptible Delted: 45044
in UT) for 5 sec e ________ power source.

Demtd: XXXXX-(lC XXX
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Note: UT is the A.C. mains
voltage prior to application of
the test level.

Power frequency 3M~m Power frequency magnetic
(50160 Hz) fields should be at levels
magnetic field IEC characteristic of a typical
610GO-4-8 location in a typical

commercial or hospital
environment.

Conducted RF l50kHz to 810 MHz 3Vrms Portable and mobile RIF
IEC 61000-4-6 AVrms communications equipment

should be used no closer to
any part of the RTVue
XRIOO, including cables,
than the recommended
separation distance calculated
from the equation applicable
to the firequency of the
transmitter.
Recommended separation
distance

d = 1.2 - SQRT(P)
for 150 k~z to 80 M11-I,

Radiated RF 8OMI-z -2.5G~z, 3V/m d = 1.2 - SQRT(P)
lIEC 61000-4-3 Wo/n for 80 MHz to 800 MHz

d = 2-3 * SQRT(P)
for 800 MHz to 2,5 0Hz

Where P is the maximum
output power rating of the
transmt ter in watts; (WK)
according to the transmitter
manufacturer and d is the
recommended separation
distance in meters (in).

Field strengths from fixed RE
transmitters, as determined by
an electromagnetic site
survey, a should be less than
the compliance level in each
frequency range.
Interference may occur in the
vicinity of equipment marked
with the following symbol: Deleted: RTVuO

Deleted: 6.2

Dleted: 10 0

Not I At g0 MHz and 800 Mliz, the higher frequency applies.404
Nt2:Teeguidelines my not apply in all situations, Electromagnetic propagation is Dltd

IRTVue XR User Manual Version -. 6§--------PIN 580 A7497-001 Rev A

Optovue Inc. 11 Page 41 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Safety Notes remained: Fort: (Default) Anail. 16 pt. Bold

affected by absorption and reflection flron, structures, objects and people.
a Field strengths from fixed transmitters, such as base stations for radio (cellularlcordless)
telephones and land mobile radios, amateur radio. AM and F'M broadcast, cannot be predicted
theoretically with accuracy. To assess the electromagnetic environment due to fixed RF
transmitters, an electromagnetic site survey should be considered. If the measured field strength
in the location in which the RTVue XRIOO0 is used exceeds the applicable RE compl iance level
above, the RTVue XRI100 should be observed to verify normal operation. It'abnrimnal
performance is observed, additional measures may be necessary, such as reorienting or
relo~cating the RTVue XRI100,
It Over the frequency range 150 ki t, to 80 MHz. field strengths should be less than 3 V/rn.

Recommended separation distances between portable and mobile RE
communication equipment and the RTVue XR - 100eltd R~eX 0

The RiVue XRIOO is intended for use in the electromagnetic environment in which radiated RE
disturbances are controlled. The customer or the user of the RTVue XRIO0 can help prevent
electromagnetic interference by maintaining a minimum distance between portable and mobile
RE communications equipment (transmitters) and the RTVue XRi 00 as recommended below,
according to the maximum output power of the communications equipment.

Rated maximum Separation distance according to frequency of transmitter
output power of mn

transmitter 150 kI-z to080 MHz 80 MU; 108900 MHz 800 MHz to 2,5 OH;

d - 1.2 SQRT(P) d 1.2 SQRT(P) d = 2.3 SQRT (P)

1 0.01 0,12 0.12 0.23
0.11 0.3 8 0.38 0,73

1.21.2 2.3
10 3.8 3.8 7.3

too0 12 12 23
For transmitters rated at a nmaximunm output power not listed above, the recommended separation
distance d in meters (m) can be estimated using the equation applicable to the frequency offthe
transmitter, where P is the maximum output power rating of the transmitter in walls (W)
according to the transmitter manuftactre,
Note I At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies.
Note 2 These guidelines my not apply in all situations. Electromagnetic propagation is affected
by absorption and reflection from structures, objects and people.

During OCT imaging, the essential performance of ?TVue XR - 100 coansists of thle (Deleted: RTVue XR 100
presence of OCT scanning beam and the continual display of at least the backoround
noise in the application software.

List of major cables

Part number S ec ifieation Mlcax. Length Remark Deleted: RTVue
I66042031 USB 2.0 5 ee I I Deleted:6.2
66042024 Camera Link 6 feetDetd;1,
700-43184 Power Cord 10 feet eeed 0

Deed: 45044

Deleted: XXXXX.005 XXX
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Please ask authorized personnel from Optovue Inc., for cable replacement. The use
of cables other than those specified by Optovue Inc. may result in increased
EMISSIONS or decreased IMMUNITY of the RTVue XR system.

Symbols and Labels

Caution, consult accompanying documents.

Note: There are important Operating and maintenance instructions found in
the manual.

Presence of electrical shock hazard.

Note: Indicates risk of electrical shock due to the presence of non-insulated
high voltage inside the instrument. Do not remove the instrument cover or
parts.

Fuse

Type B Applied padts.

Note: This instrument complies with the specified requirements to provide
protection against electrical shock, particularly regarding allowable patient
leakage current.

Manufacturer
Optovue Incorporated
45531 & 45395 Northport Loop W.
Fremont, CA 94538

irE~~iAuthorized European Community Representative
Medical Device Safety Services (MDSS) GMbH
Schiffgraben 41
30175 Hannover, Germany

I- Deleted: RTVue

L!UJ Serial number Deleted: 6.2

Deleted: 10.0

FREFJ ~ ~~Catalog number Ipart number Dltd 54

Deleted: 4XX005 X
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Protective Packing Symbols

The protective packing symbols specify the handling requirements and the
transport and storage conditions.

[I!I~]Fragile, Handle with care

F7 Keep Dry

ET[ This end up

II~I~JRelative Humidity (10% to 100%, including condensation)

III Temperature (-40 to 70 deg. C)

Waste Electrical and Electronic Equipment (WEEE) Recycling Instructions

Wen determined that the device is ready for disposal, it is to
berecycled following the policies and procedures reflecting respective
country's requirements. Do not dispose of device as general waste.

(Deleted: RTVue ------
Deleted 6,2

Deleted: 10.0

Deleted:

Deleted: 45044
Deleted: XXXXX-005 XXX
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Deeed: 
RTVu.

Safety Notes DMed:1T

Product Labels: E p*VC
RTVue XR system labels (Samples anly): 4Mm Nrthpr Loo IrN

Model:XR Xfl11for'l2Ora.c. input

S ": RTVue XR 100-1
opteVUe Voltage: 120 V A.C. ra'~g Toited bo comlyvod Fequecy:50/6 HzFCC standard

45531 Northport Loop West Frqec:5/0H
Fremont CA 94838 USA Current: 6 A

Field Code ChangedA frommatted: No underline, Font co Auto

r 1 Tested to comply wvith opt~vwf
X^e Fstandard

Fftek 455411 Northport Loop Wee
Fremont. CA 94538 USA

P/N: 500A47500-001 Rev. A

IMadl:ABIE-2 for 230V A.C. Input p~Tested to comp, with
________________FCCowtead

* RSw RTVue XR 100-2
o tv e Voliage: 230eV A.C. _________EdFrequency: 50 Hz Deee:RTIOI

45531 Northport Loop West Current: 3A
Fremont, CA 94538 USA Field Code Changed

AiCE 0197S
45531NnhoLoW

F1 510-b Tested '' tocmlywtremooA 9458S

PIN: 500,47501'O0l Re., A

STend et - eew17 .
FCC itJvd

1-8 Deleted:

RTVue XR User Manual Version &*PIN 580-A7497-OQ.tRov A Formatted: No underlne. Font color: Auto
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A&_RScanner Label: (common for both XR100-1 and XR100-2 models)Detd:R

----- REF :RTVue XR ScannerDetdRIO----

Od optwvue Voltage: 120V A.C. [Deet ed: 1opO'

45531 Northlport Loop West Frequency: 50/60 Hz Field Code Changed

Fremont, CA 94538 USA Current: 3.1 A
Fuise:

Rating: 4A/250V
Type: F.0t Acting

P N, 500-47498-001 Rev A 
- t v

4631 Northport Loop W
Fremsont, CA 54538 USA

System PC Label:

wE RTVue XR Formiatted: No underline, Font color Auto

dd optivue Voltage: 115/230V A.C.

45531 Notthpoet Loop West Frequency: 50/60 Hz s i
Fremont CA 94538 USA Current: 6.3 A Id opt~v

45631 Northport Loop V:

Ai Preai CA 94638 Uit

Tidted to comply with

FC FC standard

PIN: 500-47499-001 Rev.A ___ FCC stadard

Deleted:
Formattmed: No underline, Foot color Auto

Field Code Changed

Deleteed: RIVue

Detefted: 6 2

Deleted:10

Deleted: 

1

Deleted: 45044

Deleted: XXXXX-005 XXX
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2 Instrument Description

Dleted: RTVue
2.1 -RTVue iRSystem Configuration:
TheRTl~iiX system is shipped in one patletized box, which contains the Deleted: RTVue
following hardware:

1.flJ~ufAX Scanner Deee:Rlu
This is the main component of the RTVueXR system. It is used to view and D S.RTVue
scan the patient's retina, collect the OCT signal, and send it to the computer
for processing. It also provides a fixation light target on which the patient can
fixate during the scan, as well as a position sensor for automatic detection of
whether the left or right eye is aligned for scanning. Communication between
the scanner and computer is achieved via a USB cable connection. The
JRTVue XR uses a medical-grade power supply. Deleted: RTVue

2. Computer:
The computer is used to control the scanner during the patient examination.
The application software provides data analysis, presentation, and data
storage and archivng. A relational database is included to organize all
patient information and data, as well as to allow for search capability.

3. System Table:
The system table provides power to theB2Yue XR scanner, computer, and Deleted: RTVue
computer display through a medical-grade isolation transformer to prevent
leakage current from main AC power. The table elevation can be adjusted to
fit patient height. The telescopic lift that supplies the power of the RTVue XR Deleted: RTVue
system is medical grade.

It is recommended that the user connect the RTVue XR OCT system to a Deleted: RTVue
proper electrical source via the use of an Uninterrupted Power Supply (UPS)
module connected to the wall outlet.

4. Monitor (Computer Display):
A,22" wide screen LCD flat panel display for graphical user interface and dataDetd:l
presentation.Detd:1

5. Keyboard and Mouse

System Configiuration:

Model )R-100-1: 120V AC. Deleted: RT100
Model: XR-100-2: 230V AC. Dltd T0

Deleted: RT1u0

Deleted: 6.2u
Deleted: 100

Delete:
Deleted: 45044
Deleted XXXXX.005 XXX
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&IL!&. Deleted: RTVue
& Label

Mouse

/pwfl Deetd [ dZ Z Z

Deleted: RTVue

(Deleted: E

(Deleted: 10,0

Deeed. 45044

Deleted: XXXXX-005 XXX
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3 Patient Menu

The patient menu contains three components:
1. Patient List
2. Patient Information
3. Visit Information

In the patient menu, the user can search, add, and edit patient information. It
is designed to help you schedule a patient's visit in advance, preview today's
or this week's scheduled patients, and search for a patient's history.

3.1 Patient List
The patient list displays the results of the user-defined search cnitenia.

1. All Patients
2. Current Patient
3. This week
4. TodayAtFb*

The patient list display can be
filtered by following criteria:
1. Physicians name..........
2. Disease
3. Scan protocolPAfIW

You may sort the results by:
1. Patient Name
2. Last Visit Time

You may search for a specific
text string
1. EMRD 10t
2. Name (first or last) A. 06.2e7io2Na 20Scene
3. Last Name onlyL
4. First Name only M,21.2006 10 06AM is5W

M.r01 200SI1100AM 1fiSca

To search:

1 . Type the patient's EMR 1D, Name, or Last/First Name in the [Search By)
space and click on the designated button: this will move the searched
patient to the top of the list. Dltd ru

2. Clicking on the patient's name will list all the patient's visits and will openDetd:1
the patient's information. Dltd 0

3. Clicking on the visit will open the visit information. Deleted
Deleted: 45044

*Deleted: XXXXX-005 XXX
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3.2 New Patient and Patient Information:
To create a new patient, click the [New Patient] button. nill out the information
fields (fields marked with a '" are required - if the Refraction is '" Diopters
[spherical equivalent] or unknown, you may leave this fild blank.

5,tec N- t

iD I .
E

Required information fields are marked by an

* First and Last name fields are required. These can be any combination of
letters or numbers, Symbols may be used, but may interfere with the capture
JPEG function, It is recommended that users follow the office convention for
capitalization of names.

* Refraction value (patient's current refraction - Sphenical equivalent with Add)
when used, sets the initial focus for scanner. The focus (scan beam and
video fundus image) can be adjusted or fine-tuned in the Clinical Tab during
the scan operation.

* Disease Category is a 'user defined" list of diseases. The disease category
(multiple choices) can also be used as a filter for the patient list,

* Diseases can be entered one at a time by clicking the (add new) button.

* The selected Patient Name, DOB, and EMR ID will be displayed on the title
bar of the Report window.

* The "Ethnicity field (Use or selection if for user reference only.

* If the (Save] and [Save/Examine] buttons are grayed-out, check to see that
all required fields are filled.

If you are adding the list of patients with appointments for OCT scanning that day, then
click the [Save] button at the bottom

deleted: RTVue

if you are enterirng the patient data in lust prior to scanning the patient, then use the bltd .

[SaveJExamineJ button at the bottom. This will add the patient, create a nwvisit :eleted: 100
with today's date and take you directly to the Examine made. deleted:

deleted: 45044

Deleted: XXXXX-005 XXX
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* If you would like to cancel this operation, then simply click on (Cancel] button
to exit the New Patient screen.

3.3 New Visit
To create a new visit for an existing patient, click the [New Visit] button and
then click (Save]. If you would like to cancel this operation, then simply click
the [cancel] button to exit the New Visit screen.

You can also create a new visit for an existing patient by right clicking on the
patient name in the list, and selecting 'Add New Visit"

3.4 Select Date of Birth Format

The default format of date of birth can be set in the User Preference:

j",1

Note: The.RTVue XR computer settings must match the date format specified in Deleted: RTVue
RTVue XR. To change the computer date settings, please follow the steps below. Deeed RTVue

* Go to "Regional and Language Options" in Control Panel.
* Click the button 'Customize' under the "Regional Options" tab.
* Select the proper format in "Short Date Format" under the 'Date" tab.

3.5 Editing Patient or Visit Information

* To edit a patient's information, select the patient name from the Patient List Deleted: RTVue
and click the [Edit] button. Deleted: 6.2

* To edit a patient's visit information, select a visit date in the list of visit dates Deeto:1.0
for the selected patient, then click the [Edit] button._________________

{IJDeleted:

Deleted: 45044

Deted: XXXXX-005 XXX
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3.6 Patient List Short-cuts
Click on the patient's name to view patient visits. Right click on the patient name
or visit date to view options:

* Add New Visit - automatically create a new visit using the current date
for the selected patient, which takes the system directly to the
Examination screen. Visit information is left blank.

* Delete Current Visit - Deletes the selected visit (any visit in the patient
visit history)

Apr 23, 2007 11:42 AM 25
SApr 20, 2007 10:15 AM 2 S Delte Cirrert Avit

Dec 10, 2006 11:39 AM 17 Delete Current Patient

Dec 09, 2006 11.55 AM cn
Nov 06, 20036 06:21 PMA 235Scan

* Delete Current Patient. - Permanently deletes the selected patient (a
warning message appears first to verify that this is the intended action).

Click [OK] to confirm the delete action, or

Delted Paet cano be recovered, (Cancel] to withdraw the operation,
Doyowatt olre

* If the [Save] and [Save/Examine] buttons are grayed-out, check to see
that all required fields are filled.

Deleted: RiVue

Deleted: 82

Deleted: 10.0

DZeted:
Dlted 45044

Deleted: XXXXX-005 XXX
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3.7 Correcting visit linked to the wrong patient
The user has the option of moving a visit (complete visit not specific scans)
from an incorrect patient association, to the correct patient association.
(Care should always be taken by the user to ensure that the patient
being scanned is the specific patient selected in the application to
associate the scan data).

1. Select the Patient > Visit you wish to move
2. Soledt 'Mowe a visit to another patient" from the Database

Management menu (Figure 3.7A)

physcian

Hacuda Onlys I Pte a visit to ater patient
!et ar

Figure 3.7A

3. Confirm that you Wish to move the selected visit (first confirmnation
request)

Figure 3.7B

4. Select the correct patient you wish to move the visit TO, select OK

Deleted: 45044

Deleted: XXXXX-OO5 XXX
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Fig., 3.7
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4 Examine Menu

4.1 Acquiring OCT Images
The following is a general procedure to acqjuire OCT images:

I . Select an Existing Patient or Create a New Patient.

2. Select today's visit (if it exists already) or create a new visit. Note: new
scans cannot be added to visits prior to today's date

3. Ctick the Examine tab (if not automatically directed).

4, Select desired scan protocol or scan patterns (Single click to load into
scan menu).

5. To launch, you may do any one of the following to activate the scanning
process.
a. Double click the scan name in the scan list.

b. Highlight the scan name (single dick) then click on the SCAN button
at bottom center of the screen.

c. Press the joystick button.

6. Ensure that you have positioned the patient correctly as follows: Patients'
chin in the system chin rest with mouth closed, patient forehead against
the system forehead rest, patient eye to be scanned aligned vertically with
the canthus mark on the system head frame.

a, Please refer to section 7.1 (Maintenance & Troubleshooting).
item #3 on cleaning the chin rest and forehead rest surfaces.

7. Align center of the patient pupil withi center of scan (pattern in the live
video image on the screen, and move the scan head towards the patient
so that the video image passes through patient's pupil.

8. Adjust distance to patient to get best illuminated fundus IR image (view of
fundus from edge to edge - there may be dark areas on either side when
imaging the optic disc).

a. (Do Not Stop forward movement If a live scan appears in the
scan window before you achieve a good IR Image of the fundus.
Set the working distance first)

9. Hold scanner head still and click on the 'Auto All" button if no scan is
visible in the scan window. This will optimize the image and should place
it in the target area (between the red dashed lines).

a. Double clicking in the scan window will also activate the "Auto All'
button and will - in turn - perform the Auto Z (Axial length), Auto F
(Focus) to offset the refractive condition, and Auto P (Polarization) Delte: RTVue
to adjust for differences in the device and patient polarizations (Deleted: 6 2

bt. If scan is visible somewhere in the window, click once in the scan Dltd 0
wrindow and use mouse scroll wheel to bring scan to target area. Dltd
Then use the Auto F and Auto P functions to optimize the scan. Dltd 54

4Dbeele jXX4M XX
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10. Adjust scan positioning in the fundus area, visible in the l ive IR image (if
it is not where you wish it to be) by:

a. Double clicking the mouse cursor in the center of where you want
the scan to be done (IR image) OR

b. Click and hold down on left mouse button with cursor on scan
pattern, drag to desired location, and release the left mouse
button.

11. Optimize the scan signal strength/ image quality using position (XIY),
Focus or P-Motor. Look for the high GREEN bar on the right side of the
live scan window.

12. For Non - Tracked Scans

a. Capture scan (by pressing the ipystick button) - this is the capture
function.

11. For Tracked Scans

a. When acquiring the OCT image wth Tracking, start the Process as
one normally would when scanning with the RTVue, Before starting
the scan, the number of averaged scans and scan width can be
adiusted in the scanner control Auto tab. The user is also given the
option to turn Tracking mode onloff (green dot =on. red dot = oiff)
For more information on the scanner control tab, see section 1. 3

tb. Once the scan settinos have been specified. make sure the IR
image has a clear fundus image, Tracking is tracked by the blood
vessels and optic nerve in the IR image, therefore optimizing the IR
imagie is critical, particulaly in the nasal region where vessels
around the optic disc are most pronounced. It often helps to lower
the brightness settings and turn up the contrast in the scanner
control ADVANCED tab, There should be good visibility of optic
nerve and blood vessels without glare or shadow artifact. The below
images give an example of a good and poor IR image.

c. Once the IR has an acceptable macae of the fundus the capore
button will turn green and is ready for capture. When capturing, a
small progress bar will indicate tracking progiression on the bottom
left of the screen, and a crosshair in the IR image will indicate how
the current scan location matches with the beginning scan location
which will help with monitoring how well the patient is fixating When
the progress; bar has finished loading, the capture process will have
finished.

d. If the "checkmarC is GREEN then the system is actively tracking the
IRiaeand yu may start the catur process by pessing th

iovstick button, or clicking on the green checkmark with the mouse
cursor. Deletd RTVue

e. If the 'heckmarW" is graved out, the system is not actively tracking Deetd: 62
the I R image and the capture function is not available. Deted: 10.0

Deleted;

Deleted: 4504.

Deleted: XXXXX-005 XXX
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Fo~aitated: Font (Default) ia, 10 pt. No
iunderline Font color Auto

Example of a goodi I? fimae Example of a poor IF? 1mpg.

14. ave he san.Deleted: -*>Capture scan (by Pressing
the joystick button) - this is the capture
function I

4.2Acauiflna Scans in Followull Mod
In Follow up Mode. a crosshair will be shown in IR image. Before starting the capture
process. the crosshair should be aligned as closely as possible with the scan indicator
line as shown in the image below in order to repeat original scan placement.

When aligned within tolerance, the crosshatr will turn green and the capture button will
also turn green. If the crosshair is not Property aligined with the scan indicator line. the
crosshair will be red and mhe capture button will be araved out (not available). The
catient may not be fixating in mhe samne location as the previous scan and may need to
be re-instructed. Alternatively. if a new scan location is desired, then the follow-up
mode may be turned off (oreen dot =ON and red dot ±OFF).

00 fi l Fermedz No underlinea. Foot color: Auto

Deetd 45044*

1Bushows threttiun liedor slight g beo thcargtaenihamtho 0Dltd T

Deleted: 1XX005
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Initiates a scan
Formautted: font (Default) Aril. 10 pl. No

Button Presentation white in live scanning mode and Tracking lock achieveduneleFrcor.At
(oni Tracked scans with Tracking option ON only) Checkmark is pray when there Detied Button presentation after acquiring

is no Tracking lock (stopping) scar4

Restart scanning prcs S a n

<sp>l s

CpueAauetedata (scan) Cancel/abort scanninog

Button presentation while in live scaning
4.4 Protocols Motley

Scan patterns available are organized into two groups based on primary
purpose: Retina and Glaucoma

The Protocol TAB is the first TAB (left to right) in the Examine screen. It is W
recommended that for optimum patient through-put each practice either useL
the recommended Protocols that are installed with the system, or set upI
their own protocol based on the practice patient demographics. This will Capture/Acquire M~e data (scan)

allow a single "selection" for retina or glaucoma patients. aclaotsannl

Standard Protocols include OU Baseline and OU Follow-up for both Retina
and Glaucoma. Button prisentation after acquiring

(stopping) scan

It is recommended that you set up Protocols that are based on your Retr cnnn rcssSv cn
patient pathology demrographic and practice terminology. For example csP-sp> . 131
"Optic disc Analysis", "Retina - First Visit", Glaucoma Follow up, etc.) Forneutted: Four (Default) Anial. 10 pt. No

!underline Font color Auto

Formartted: Foot (Default) Anial. 10 in, No
Protocol Tab underline, Fout color Auto

"!0 leLjl t.. 1 1,CAn-S I Formated: Foot (Default) Axial. 10 pt, No
L underline, Foot color. Auto

Retina Dli Baseline 
Deed- RVue
Delterd. 62

Retina Dli follow Up Deleeted: 10.0

Standard OU Baseline Glaucoma
Deltdi 45044

Standard Oli Follow Uip Glaucoma Deleted: XXXXX.005 XXX
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Retina Tab

a"aiiA
W Cross Line

2 1jGrid Line

JIE NIMS

S30 Reference

Glaucoma Tab

ZRNIFL3.45
S3D Disk

~ONH

JGCC

NOTE: 0101 (Optic Nerve Head) was formerly labeled NHM4

NOTE ON CAM OPTION: If you have the CAM (Cornea-Anterior
Module) Option Installed on your RTVue XR. you will have Deleted: RIV.
additional tabs In the Examine View screen. Please refer to the
CAM Option User Manual for detailed explanation of the use of
the CAM Option for the.RTVue XR system. Deleted: RTVu

Deleted: RTVue

Deleted: 612

FDelet: 

10.0
4.5 Selecting a Patient to be examined: Deteted:

Deleted. 45044
Deleted: XXXXX-005 XXX
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Them are two ways to select a patient for examination:
1 .Select Patient from Patient Menu using either the [Patient Name) to sort

alphabetically, or [Last Visit Date) to display from most recent to oldest
visit in database.

2. Use the <Search> tab in the Examine Menu. To exit the Search window,
click anywhere outside the window.

PA'T1~tZ

a

Seac Wndow

*04One ttalt

MV~~ -WU ",f

sOeait I',CwcSu.

(Deleted: RTVue

AMD, _______E DW _______________ Deleted' 6,2

AM+12 cf:vatD Deleted: 0,
AIC &* , Cod~l EfteiiDeleted: 45044

Deleted: XXXXX-005 XXX
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4.6 Scan List
The scan list shows the scans to be performed in the current visit.

1 . Select the scan pattern from the upper window or a scan protocol (click
on the <Exam Protocol> tab to bring up the scan pmotocol window).

a. A single click on the scan pattern will "load' the scan in the exam
list window,

2. 00 and OS are checked by default,

3. If you wish to scan any particular pattern more than once, you will need to
select how many times each set of scans wiill be performed first.

RasterI). Select scan patten
with single click to

Mims "load" into the "To Do
List".

3D Reference

Grid 2). Select nunmber of times (if more
than one) each scan, will be performed

0wD A Rios *ctscas! L-1 BEFORE selecting the specific scan.

0D,.0S, checked by default

ScanTypeEye Repeat

*Cross Line 0D 1

0EMVM5 OD 1

,0 101) 1

An empty green circle indicates that the single scan has not been completed. Dltd Tu

A solid green circle indicates that the scan is complete.Detd:6
lDet:110.'

fDelted
Deleted: 4544

Deleted: XXXXX-005 XXX

4-7

IRTVue )CR User Manual Versigrt§&6 P/ 0-7497-001 Rev A**

Optovue Inc. 1 35 Page 61 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Examine Menu FoMMtted: Fm!: (Detault) "1 1 is! _PBold

4.7 Scanner Control Tabs
The default GUI setting will present two tabs during the Examination process
(Auto and Manual).

4.7.1 Auto Tab

The Auto Tab contains only the minimum function buttons to enable
automated acguisition of optimized scans with minimum actions from
the user.

a. Light & Dark Eye Buttons: Accesses the Brightness and
Contrast default settings for each affecting the live IR imaoe

b. Illumination Control Buttons: Reduces or increases the IR
illumination for the live IR image viewing.

c. Grayscale!I Color live scan Buttons. Select the viewing
preference for the live OdCT scan in the upper window (if
different from default seting]. NOTE: Default presentaton of
color or Grayscale can be set in the fOCT lmaoe'Scan
Parameter Setting] window.

d. Auto All: this button initiates the all of the automatic functions
of the Auto Z Auto IF and Auto P buttons to optimize the scan.

e. Auto Z: Automatic adiustment for the Axial lenoth

fi Auto F: automatic adiustment for the refractive state
g, Auto P: Automatic adjustment for polarization

h. Followup ON /0FF Button

1.Tracking ON /OFF Button

S,$can fi slider trnumber of scans to collect for averagingu

k. Size slider (set length of scan line)

Mt Meuu ~FOrmatted: Font (Defaut) Anal, 10 p!. BOW,
ltiuc No underline, Foot COWo Auto

F" ~Deleted: 6 2~

S~eSW 2Deleted:.,
____ 130___ Delette& 410,0

Deleted: XXXXX-005 XXX
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4.7.1.1 Pise of Auto Tab Controls. Deleted: The Auto Tab contains only the
miinimum, function buttons to enable
automated acquisition of opthmized scans

1. St th nuber f sans o cllec fo ayeaoia an th lenth f win M minimum actions from the user.T
1. St te nmbe of can tocolectfor vercin an thelenth f san>Light & Dark; Eye Butons: Accesses

You want to use. the Brightness and Contrast default
a. If this is a follow up scan to a Previous tracked scan, the scan settings for each affecting the, iR

length will be graved out as the value will match the previous line mgl

scan for that eve *A'llurnination Control acttons:
b. Ater liging n te puil nd mvingthescanhea forardReduces or increases theiR illumination
ti. fte algnin onthepupi an moing he canheadforardfor the ive R Image viewtng.

through the pupil (IR image) to achieve a view of the fundus, Hold c#'Grayscale I Color five scan Buttons:
scanner head still and if there is no scan visible in the live window Seec Me viewing preference fIm the Ive

clic on he AutoAll buton.(YoumayalsoDoule-cickOCTscaxnlIntheuper wndow (if
clic ontheAut Al" btto, (ou ay lsoDoule-ickdifferent from default stting). NOTE:

anywhere in any of the live scan windows to activate the *Auto Default prewwtftino or or
All"' junction (one to four scan windows appear depending on the Grayscale can be, set In the [O CT
scan type). tmsge>scan Parameter Setting] window4

c#>ut AlIt:his button Initiates theatl

2. After aligning the pupil and moving the scan head forward to achieve a ofeautoati uti~uonsto oZ,

view of the fundus in the IR imnage window activate the Auto All function. the scan.
a. NOTE: You only need to use the Auto buttons for the first scan <M>Auto Z, Automatic adjusun'ent for the

taken on the first visit. After the first Scan is optimized and Axial leilgth
<t>Auto F: automatic adjusflhnent for mhe

captured, the same settings should be used for all subsequent reiractive Sttil
scan for that visit. The system will store the settings for that <#'Auto P: Automatic adjustment for
patient (each eye) for any follow-up visits.

3. Double clicking in the scan window will also activate the "Auto All' button
and will - in turn -perform the Auto Z (Axial length), Auto F (Focus) to IFomaftted: Font: (Default) Anal. 10.5 pt, No
offset the refractive condition, and Auto P (Polarization) to adjust for <underline.I F ot color: Auto

differences in the device and patient polarizations

4. If scan is visible in the window, dlick once in the scan window and use
mouse scroll wheel to bring scan to target area. Then use the Auto F and
Auto P junctions to optimize the scan.

The Auto Average button will appear after the scan is complete - only if
the scan pattern is one that uses the Averaging function. The Manual
Average button will also appear in the Manual Tab

4.7.2 Tracking Featur
The RTVue, XR has trackina as a standard feature, Tracking Consists of
moving the scan beam, based on image alignment techniques, to scan
approximately the same part of the eve in the event a patient blinks Or if their
eve moves away from the fixation taroet. Tracking allows; collection of a
higher number of usable scans in approximately the same area which may
provide sharper images. This allows users to scan patients who have trouble
fixathno at the fixation target or patients who cannot avoid blinking durino the
scan capture process. Furthermore, the operators have the ability to turn
tracking on or off as deemed necessary. Thus, tracking provides operator Deleted: RTVue

with more control in the scan acquisition process, Deleted: 6 2

RTVue also provides a Follow up mode for follow up visits. Follow up mode Dltd 0
consists of adiustio the scan beam based on image alignment to begmin Deleted:
Scanning approximatelv the same part of the eve that was scanned in theI oeee 404
previous visit even in the event the patient does not maintain same fixation "4Oe* XX-05 XXX
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from one visit to next. This feature can be turned on or off as deemed
necessary.

Tracking is available for the following scans: Line. Cross Line. Raster, and
Grid Line. In the tracking software release the scan acquistion behavior in
RTVue is changed. As opposed to clicking the capture button to end the
scan, the new software works by clicking the capture button to start the scan.
This behavior applies to all scans recardless if Tracking is turned on or off.

4.7.3 Manual Tab

The Manual Tab contains the slider controls to manually adjust the Z, Focus
and Polarization directly, as well as manual controls for the other step control
buttons on the Auto Tab

&. 90a 0s 1023

(F~r, cae GQ cd.c

f~LZ&&A~oO j9

cu mam Froe 0li Atf

4.7.3.1 Use of Manual Tab Controls

1 . Eye Color: Select dark or light according to patient iris color to optimize
the illumination, brightness, and contrast settings for lR image. The
individual Brightness and Contract adjustment are in the Advanced Tab.

a. If neither eye color is selected, then the default settings are the
average of the respective values of illumination, brightness, and
contrast for the dark and light eye.

2. Illumination: Adjusts the IR illumination for the PR video image. Level is Z!;e RTFueset by selecting Eye Color, but may be adjusted separately to attain best Deleed: 2
image. Deleted: 10.0

3. Grey Scale/lColor Scale: Toggles live OCT image in gray-scale or color. Deleted:

4. Z Motor/IAuto: position adjustment: Click on the OCT image window, Deleted: 45044
then use thumb wheel on the mouse to adjust Z-position. Double clicking Deleted: XXXXX-O05 XXX
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on, the OCT image window will auto-search Z position. This is the same
as clicking on the 'Auto" button next to the Z Motor.

5. Focus adjustment: Use to focus OCT and video image resulting in a
sharper image. Use the slider control to fine tune the focus of the IR
image and Signal strength of the OCT scan.

6. P Motor: Polarization adjustment to optimize the OCT image signal
strength resulting in a clearer image.

7. Vltreoretinal I Chorloretinal: Setting are programmed based on scan
design to enhance either the information above the RPE (Vitreoretinal), or
the choroid and overall information (Chorioretinal)

a. Vitreoretinal: This setting puts the highest signal strength at the
top of the scan window and results in higher signal strength in the
inner retina layers (RPE through ILM and vitreous)

b. Chortoretinal: This setting puts the highest signal strength at the
bottom of the screen, resulting in a stronger signal - and better
visualization of the choroid.

8. Fixation Control: Use to change preferred fixation location (if other than
default setting) for patient to focus on. There are five fixation settings.

9. Process Average: For the Line scan, Cross Line scan, Raster scan,
and Grid scan, you have the option of averaging the multiple scans to
achieve and final "averaged' image. This process is used to reduce the
noise of the OCT image and provide a speckle less B-scan result. Eye or
operator motion may limit the number of frames that can be used in this
process. Quick eye motion may also smear the OCT image and reduce
the quality.

4.8 Advanced Tab Controls: (Recommended for
Advanced Users only)

This tab is hidden as the default setting

1. OCT Image Noise: Adjusts the noise level of OCT for best visualization
of retina tissue. The default value is "21". This should not be changed
other than by an expert user.

2. Scan Length: To adjust the scan length with the center of scan fixed.

3. Scan Width: To adjust the width of a raster scan. The number of raster
scan lines will be equally spaced in the width of scan pattern selected.

4. Scan Angle: To rotate the scan around the center of the scan. Use slider ______________

to rotate the scan or click on the scan graphic in the IR window and use Deleted: RTvue
the mouse wheel to rotate the scan direction. [Deleted: 6.2

5. Video Brightness: Controls the brightness of the Video image only (not Deleteds: 10.0
the OCT scan) Dltd

6. Video Contrast: Controls the amount of contrast or shading between Delted 45044
areas in the Video Image only (not the OCT scan) te:xxx-oxx
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7. XY Offset: The arrow keys can be used to move the scan pattern around
in the IR image in very small steps. Below are the two most common
ways to position the scan in the desired location:

a, Click and hold down the left mouse button on the scan graphic in
the live video image and slowly drag the scan pattern to desired
location.

b. Double click the mouse cursor in the center of where you want
the scan to be. The scan pattern will shift and center on the spot
you selected. (Recommended method).

-- Formartted: Indent: Left: 0.5 . Tab, stops:
0.52% Left ,0.78', Left

4.9 Setting the Image control default eee:I
The Scan Parameter Setting menu can be found by clicking the OCT Image
menu.

- -MNOW
Average Property

Scan Paraeter 5etig :

The user may now set a different default live scan view mode between the
Examine and the Review sessions, The view can be individually set for either
Grayscale or Color presentation of the live scan. Go to Scan Parameter
Setting under the OCT Image menu

Formatted: Font: (Default) Anal. 10 pt. Nod
underline, Fout color Auto
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NOTE: Selling for"image Quality Signal Strength Index" should not be
changed by other than Research site users with prior approval from Optovue
personnel.

4. 10 Correct Alignment of live OCT image

In all scan patterns, you will see one or more pairs of parallel red dashed
lines. Some scans may have as many as four live scan' windows with the
target zone parallel lines. In any scan, the optimum placement of the live
scan is between the red dashed lines. If the lines are horizontal, the scan
should be in the upper part of the target area. (3D disc scan will have some of
the scan image fall below the lower line; this is OK)

In the case of vertical red dashed lines (such as in the ONH), the physiology
targeted should be between the two parallel lines. (See below)

If you select a different scan mode (Vitreoretinal / Chorioretinal) than the
default setting, the location of the red dashed lines will shift to the top or the
bottom of the screen, depending on where the default position is.

Below is an example of the correct ONH scan alignment.

(Deleted: RTue

Deleted: 6.2

1. Place Choroid endpoints (RPE tips) (Red arrow) between two vertical Dletned: 10L0

guide lines Dltd

2. Place circular scan between two horizontal guide lines Deleted: 45044

Deleted: XXXXX-005 XXX
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In this version, a vertical line is provided in the center of "live scan"
windows as well to aid centering of the scan.

NOTE: Live scans for all patterns are to be placed between the red
dashed "target zone" lines. Target zone may be near the top or the
bottom of the live scan window depending upon the Vitreoretinal or
Chorioretinal setting.

4. 11 Averaging (Auto and Manual)

Automatic Averaging will take place immediately after capturing a Line,
Cross Line, Raster or Grid scan. This is a noise-reduction fumnction to
reduce the amount of speckle noise in the image. A Speckle less 8-scan is

N presented as a result of this noise reduction function. Dltd fyuaentstsidwt h

results of the Auto Averaging results
(recommenrded), you may either select the

4.12 Reviewing Scan Images: Auito Average buJtton again, or iseec Mte

After stopping the scan, the window will automatically bring up a list of Manual Average option I

thumbnail images. Click on any thumbnail image to display that scan in the TotIn h idaeae mgnete

working window. The window can be closed with the Microsoft Windows the Line or Cross Lnm iscans1

"Close" (X box) icon on the upper right hand corner. <#Afove thte rectanglets) on or ovter he
RTu Ruilzsto3D scan patterns to produce an SLO type image for region of interestI

flflsaASutilzes wo #>Then dlick OK in the message box.
registration purposes. Providing vessel registration and optic disc centering I
for orientation and serial registration, these scans produce the baseline image The rectangles may be adjusted to any size
that enables real change analysis of both retina diseases and glaucoma. in ordertWoenconlpass Me areaof primary

interest. You may repeal the -Process
Average" function as many times as you Wish

Higher measurement precision due to registration: usrg any of the scans as the averaging
Registration of images increases the repeatability and of measurements basis, I
between visits, With the new registration feature, the average improvement c#>Click on any image from rue individual
for vessel registration is 1 .2 microns. scans at the left side of Me screen to see it

in the large window. Place the rectangle
and click ore the Process Average button I

For the EMMS, the average full retinal thickness 95% repeatability estimate is
4.5 microns. For the ONH scan, the average RNFL thickness 95% NOTE: Larger ROI coverage may sometimes
repeatability estimate is 10 microns. produce better results, however increasing

Mie box size also increases the proessing

AL 3D Reference (for EMMZ registration - retina diseases) oaes:Ru

This scan produces an SLO like reference image of 7mm x 7mm (7,000 x
7,000 microns on the macula). This scan utilizes an "En Face" perspective Note: This tetaure is eliminated
to produce a high contrast grayscale image of the retina surface detail, since its no fonmer being usedl
This En face image is used as the reference and registration image for the
EMM5 macular map (explained later in this section) based on vessel
tracing.

Deleted: RTVue
Deleted: 6 2

Deleted: 10 0

Deleted:
Deleted: 45044

Deleted: XXXX.X-005 XXX

4-14

RTvue XR User Manual Version ........ P/N 58047497-001 Rev.A

Optovue Inc. 14'2 Page 68 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Examine Menu Formated: FOrt: (Default) iml, 16 pt. BOWi

Figure 4.14 A
±-Resulting SLO type reference image for EMMS registration

LIL~ A maieted: RTVue

Fioure 4.14 8Dltd 2

Delted: 10.0
EMMS scan pattern contains a sampling raster, offset from the mapping grid in order D d:
to capture a vessel tracing for registration purposes. 06106ed: 45044
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Possible instances in which retscanning may be required to establish a new
reference and baseline scan:

A new reference image may be desirable in the event of the vessel changing
(orientation) or moving, due to disease progression or surgical intervention. EMMS
scans from that point oni would use the newer reference image: however the mapping
scans that existed prior to the new reference being established will remain registered
to the original r-eference Image.

B. Reference Image for ONH Map (Glaucoma)

For serial registration of the ONH (Optic Nerve Head) scan for glaucoma, the
3D Disc scan is used to create a baseline SLO type image. The ONH scan
pattern produces vessel tracing patterns that are matched to the vessels in
the SLO en face result of the 3D Disc.

Image for vessel
registration

Figure 4 140C

The 3D Disc scan result also provides the detail for the automatic tracing of
the disc boundary (disc margin). rhis provides the disc margin shape and
exact center of the disc, each of which is used along with the vessel tracing
for serial registration of data and change analysis.

Deleted: RTVue

Deleed: 6a2

Deleted: 10 0
Deleted:
Deleted: 45044

Deleted: XXXXX-005 XXX

4-16

RTVue XR User Manual Version. ,P/N 580-47497-00.1 Rev A

Optovue Inc. 1 Page 70 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Examine Menu Pernuued: Font: (Delatft) AriaL 16 pt, Bol

Auto-detection of
disc margin

Verification of
accuracy (Choroid
endpoints I RPE
Tips)

Figure 4.14.D

The option 'Auto detect 3D baseline while saving scan" is located in User
preference: This can be set to 'Yes" (default) or "No". When the selection is
"Yes,' disk boundary is auto drawn while 3D disk scan is being saved. When "No"
is selected however, auto drawing of optic disk is skipped when it is saved.
Instead it takes place when 3D disk scan is opened in analysis mode.
When "No" is selected in above option, it is recommended that 3D disk scan is
always opened first in analysis mode, during with the auto drawing of disk will take
place. Due to this, it may take a few seconds longer to open the 3D disk scan
compared to if opened with disk already drawn (during scan save).

If ONH scan is analyzed prior to analyzing 30 disk, following window appears.
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No 3D baseline ref erence imWg. r~ dataie. Ccrtiue wittyr

Aoce vath video best,.7

Ro.s *OA bask,.

Proes l -te

"Process later" option is recommended, which will act as a "cancel" function.
Then 3D) disk scan should be opened and analyzed. At this point the auto-drawn
disk boundary can be modified in needed. "Save' button needs to be clicked to
save the boundary if any changes to the auto-drawn boundary are made. If no
changes are made, then leaving the 3D disk scan automatically saves the disk
boundary.
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5 Analyze Menu

5.1 Analyze Layout

411,

I-4 4

#oogo, ~ Report form window
(Analyze report)

07;417~ '7 ens results list
F ~ " ,ailable for

alysis

Figure 5.1

1 . Report Form View: The default Analysis Report view (This is also the Print
Preview form) with analysis results

2. Measurement View: Activates the view and tools for manual measurement
on the OCT images and the presentation ratio. (Right Click Options)

3. Print: Send the current screen to the printer (any Window's compatible
printer)

4. Measurement Tools/ Image Enhancement: The measurement tools
become available when in Measurement View, including the appropriate tools
for the CAM Option (Cornea-Anterior Module). The image enhancement tools
for the OCT scan (increase or reduce background noise) and IR image
(contracting).

5. Image viewing tools: remove tracing lines, zoom, area of interest selection Deetd RTVue

and Undo/Redo Deieted: 6 2
6. Scan Results List: All scans performed during the selected visit are listed Dltd

below the Exam DateDetd;1.
7. All presentations (Analysis and Measurement views) appear in the window to[Mtd

the right of the controls Deleted: 45044
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5.1.1 Analyze List
After selecting the patient, a list of scan records will appear under the
tool window. Click a particular scan pattern to show the results in the
report window.

NOTE: Depending on the type of scan, it will sometimes take 5 to 15
seconds for the to the measurement result to appear the first time the
scan data is selected. (This is due to calculation time). After the first
time, the calculated (processed) data is stored and subsequent viewing
will open in less time.

5.1.2 Diagnosis Data Input Field
At the bottom of the Report screen is a textbox labeled 'Diagnosis".
Any text entered here will be saved automatically when you exit the
Analyze menu, whether you move to another windlow or exit the
application entirely. This information is specific to the scan; it will not
be displayed in other scans or visits from this patient.

5.1.3 Change / Symmetry / Comparison Analysis
If there are eligible scans available in the patient visit history, the
related Change and/or Symmetry and Comparison options will be
available. Click the button to activate the additional analysis.

Click to list scans that may be
used in Change overvew with
the current scan.

e1ay2,200802M33PM

2 - 05121/2008 14:35:30

Note on Change Analysis: Up to six (6) ONH scans, four (4) GCC
scans or four (4) EMM5 Retina scans may be included in the Change ________________

report. DeaetRTVue

If the patient history contains six visits or less, all visits will be Delted 6.2
automatically selected and the report generated automatically for (Deleted: 10.0
presentation [Deleted:
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5.2 Mfsureont

MeweIMet-f tools am accessed by didCkNg theicn
&2.1 Tools:

I Distance tool: Measures the distance between two poits.

2 Ara tool: Measures the area of a polygonal area.

31 Point Lin. Draws a lee between two points.

4. Text Annoation: Add text to Images.

6. Gray/Color Toggles scan display frorn gray-scale and pseudo-color.

6, Snapshot Saves the Report Page i jpg format Fie name has
defasult buttis user editable. User de~e destnation

7. Select Clik to deseded the tool in use.

8& Pan: Moves the OCT image around in widow.

9, Undolitedo. Return to previous or prior state betreiafter an action.

10, Zoom: Zooms in or out of the OCT linage. (No Witerpolatin)

11. Zoom to fit: Pits all scans In the scan pattern into the window,

12. Show boundary: Dtspblay/remove boundary on the OCT imagle.

13 OCT nose: Increase (white) an redluce (gray) OCT noise level.

14. Vkdeo. Brightteni (M~ie) arid reset (Grey) video Image wontrast.

15. Negative Image: inverts the presentation of the gray scale Images.
The black background will change to white.

1), Di 2)Area tool 3 on

toole Mna esinf P/ 8~47.~ e
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5.2.2 Using Manual Measurement
To make a manual measurement, first select the tool, and then make
the desired measurement on the selected OCT image. Next, select an
initial or "anchor point and then proceed to the second endpoint (linear
measurement or arrow) or the next in a series (area measurement).

Right clicking on the measurement will show the properties of the tool.

NOTE:
* You can select the Snapshot Tool (camnera Icon) to export a .jpg of

the Measurement report screen-

* You may select the Print option to print a copy of the Measurement
report screen with the practice and patent information header.
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5.2.3 OCT Scan Selection
Above the Measuring Tools, there is a drop-down menu labeled
"Scans". If the scan pattern performed had more than one image, the
different scan images are available for viewing by selecting from the
drop-down menu.

When evaluating a specific scan in the measurement view, you now
have the option of showing the scan in a 1:1 ratio and altering the Y-
axis display

Deleted: 10.0
Deleted:

1: 1 Display option results (scan shown at 1: 1 pixel presentation) etd454
Analyze View - Retina Reports Dltd 54
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5.2.4 Line
If you used the Averaging option prior to saving the Line (or Cross
Line) scan, both the Average and last single B-scan image are saved
and available for review in the Analyze view.

Note: The HID Line and HD Cross Line dognot have the average
option.

Click on the [Average] or (No Average] button to select which image
will be displayed.
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5.25 Cross Line

o~I~ --

The Cross Line results are shown with the scan onientation aligned to
the direction the scan was taken.

Presentation is either with Average or No Average as with the line
scan.

5,.6 Gid
Grid scan shows the exact scan location of five horizontal and five
vertical scans in the grid. When this scan is captured upon capturing a
3D Reference scan, it uses registration from 3D Reference and applies
a patch in this scan to show ten grid lines (five horizontal and five
vertical) on the reference SLO style image to show the exact location of
the scans taken.

Deletd RT ue
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Above image shows the Grid scan in analysis mode. Note the grid
lines on the reference SLO style image in Baseline Tab at the bottom
left corner of the image. Mouse wheel or arrow keys can be used to
scroll through each of ten scans. The red rectangle around the
thumbnail of a scan denotes the scan that you're currently looking at
in the large window above it. Also the appropriate grid line color
changes to red as you're scrolling through the scans.

Right clicking the SLO style image and then selecting "Patch On"
allows you to see the patch and how well the vessels in the patch
align with vessels seen on the reference SLO style image. While the
algorithms do the aligning with a very high success rate, the patch
can be moved manually to align vessels on the patch and on the SLO
style image. Grid lines will move with the patch giving the exact
location of scans taken. See the image below. Proper alignment of
the vessels on the patch with those of in the SLO style image are
denoted by green color. Any misalignment is denoted by yellow. Dltd Tu
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Sase~. mR

5.2.7 EMM5 Analysis Report

The EMMS scan, is registered to a reference SEQ style image created by
the new 3D Reference image scan. (3D Reference must exist)

The EMM5 includes a raster sampling that is acquired in the middle of the
EMMS scan (horizontal line scans - raster sample scans - vertical line
scans) in an area inferior and nasal from the EMM5 scans.

This allows the sampling to capture the larger vessels lying inferior to the
optic disc and use this 'vessel tracing" to register to the SEQ reference
image.

Donnted: RTVue
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* The scan display control is active when the reference lines are Blue,
and Locked when they are Red (single click will change the state from
the map only)

* Macular thickness values (red circle), and retinal cross sectional
images can be seen by moving the mouse cursor around the macular
color-coded map. These will update while the display control is
unlocked (lines are blue), and lock when the display controls are
locked.

* The grid shows the EMMS scan pattern (available scans indicated in
white). The horizontal and vertical cross section image will be
displayed corresponding to the color highlighted scan lines. The
thickness and coordinates at the tip of the cursor are displayed in the
center area of the page.

The mapping presentations for Thickness, Elevation and Significance are

selectable at the bottom left of the report.

*Full Retinal Thickness measured from VRI to RPE layer. Deetd RTu

*Inner Retinal Thickness measured from VRI to IPL. Deleted: 6.2

*Outer Retinal Thickness measured from the RPE layer to the IPL Deleted: 10.0

*RPE and ILM Elevation: show the height of the RPE or ILM relative . d
to a reference plane. The reference plane is the best elliptical fit to ',Deleted: 4604
the RPE boundary. Deleted: XXXXX-005 XXX
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be used if the repositioned fovea causes some measurement areas to be
outside the scan pattern. Deleted: RTVue

Dtleted. 6,2
Check the layer segmentation accuracy of the EMM5 scan:. The

___segmented layers for EMM5 scans are the [I (inner Limiting 10
____Membrane), IPL (inner Plexiform Layer), and RPE (Retinal Pigment Dltd

- Epithelium). Check the segmentation lines for accuracy, and make Deleted 4534
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adjustments as necessary. The ILM segmentation line should be at the rebinal surface
at the lLM. The IPL segmentation line should be at the bottom of the IPL layer. The
RPE segmentation line should be in the middle of the RPE layer. If the segmentation
lines are not accurately placed, the thickness measurements wvill be affected. If the
user performs; any manual correction, the results will be valid and the scan can be
used.

Overall Precision results with the EMMS scan for normal, retina oaltients, and glaucomna patients:

EMM5
Full Retina Volume

Norrmal Patients Retina Patit Glaucomna Patients
#o crs71 71 71

Overall Mean (Overall SD) 0,63(003) 0.64 (007) 103.02 (12,22)
Repeatability SD' (Min, Mami 0c003(0,002,.0,006) 0.004(0.002, 0.010) 2.40(1.78.2.8)

Reprodudibility So*(Min, Max) 0 005(0.003,0. 015) 0,007(0.003,0.01) 2.53(1178.1352)

-estimate of the standard deviation among measurements taken on the samte subject using the same operator and
device in the same testing session with repositioning
*-estima~te of the standard deviation among measurements taken on different subjects using different operators and
devices, including repeatability: in some cases the reproducibility estimates were impacted by mean thickness
difference between subjects in different sites.

EMMS
_______________________________Full Retina Fovea ___________ __________

Non,,al Patients Retina Parients Glaucoma Patients
#of scans 71 71 71

Overall Mean (Overall SD) 243.61 (26.00) 267.15 (73.32) 246.22 (22.14)
Repuatability SD* Min. Max) 2.57(1,66, 2.57) 2.96(1.83. 3.15) 3.01(1.95. 3,01)

Reproducibility SD-(Min, Max) 17.72(1.66,17,72) 13 78(1.83.,13.78) 3.01(2.05,5 580)

EMMS
Inner Retina TSNI ___________ __________

Normal Patients Retina Patients Glaucoma Patients

#of Scene 71 j71 71
Overall Moan (Overall SO) 112."3 (9.16) 113.04 (15.05) 103.02 (12.22)

RepeatabllitytSO(Min, Max) 1,38(0.88,1327 2 .52(l 57. 3.12) 2 40(1.78, 2.87)
Reproducibility SD (Min. Max) 1 70(0,88. 7.09) 3,02(1.57.,59) 2,53(1.78, 3.52)

-estimate of the standard deviation among measurements taken on the same subject using the same operator and
device in the same testing session with repositioning IDeteed: RTVu*

devices, including repeatability: in some cases the reproducibility estimates were impacted by mean thickness Deletd: XR
differeince between subjects in different sites. Dltd ru

For details on the clinical study and the clinical precision forSjTtm.pcan[aiT
masurements (repeatability, reproducibility), study information Is aviailabl inleted: RT~ue

{Deleted: 10,0

Doeleted:

Deleted: 4504

Deleted: XXXXX-00 XXX
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5.2.8 Alternate EMMS Report / Printout

The check box at the top of the EMM6 report will bring up the alternative
presentation of a single large representative scan and the correlating location
on booth the thickness map and the SLID reference image.

5.3 Volume Contouring and Measurements

. User can define a threshold level (numerical value -
Tr~hold microns) for edema or elevated pathologies, and the map will

331 trace a contour around all tissue exceeding the value entered.

* The Total Volume of the tissue exceeding the
Volumet threshold is displayed real-time in the Volume field.

Deleted. 6 2e

* This threshold, Volume and segment (Full, Inner or Dltd .
Five Outer) can be saved by selecting the [Save] button. Deleted: 10.0

Information is added to the table at the left of the Deleted:
report display. Dltd 54

Deeted: XXXXX-005 XXX
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Total volume exceeding the threshold value is outlined by contour
tracing

(EMM5 Thickness Map -Without scan line indicators)

{ fletd±T~
Deleted: 6.2

Deleted: 100

[oted:

Deleted: 45044
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5.4.3.1 Custom Drawn Volume Contouring

You may also freehand draw the outline of a specific area on the map
and the resulting volume will be displayed also real-time,

Right-dick on the map and select Contour>Draw contour

N

Dated: RiVue
* Use the left mouse button to click on points around the area you are D~eeed: 6 2

interested in.
* Contour line is black and active while drawing. Resulting volume is Deled 10.0

rendered real-time as you go. Deleted;
* Double click on the last point to end the drawing and post the final shape Dleted: 45044

and volume. Contour will turn Red to confirm final form. M xx-o x
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[Deleted: RTVue

Deleted: 8.2

Deetsd: 10,0

Deeted: 45044

Deleted: XXXXX-00 XXX

5-16

I RTVug XR User Manual Version B.6 PIN 580 M497O1 Rev A

Optovue Inc. Page 89 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Analyze Menu (Formatted: Font (Default) Aial, 16 pt. Bold

5.4 Overlay Options for Reference Fundus Image

"In the Reference image in the upper left of the EMM5 report screen
the user has the option of superimposing the registered map (in the
lower right displaying either thickness or elevation) over the image.
and/or the ETORS map/results.

* These options are available by right-clicking on the reference image

*2D map is placed on the reference image
* Display of map and map on reference image are both updated when

selecting the various thickness and elevation option presentations

Deleted: RTVue

Deleted; 6.2

Deleted:1

Detd 45044
Deleed. XXXXX-005 XXX
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* Both the 2D map and the ETDRS grid and results may be displayed
on the reference image at the same time or individually

* The Color reference for the Normative Database comparison is not
shown in the overlay of the ETDRS grid when both (ETDRS and 2D
map) are in overlay. NOTE: This Is the default presentation of the
reference image.

R-8" n11

Deleted; RTVue
Deleted: 6,2

Deleted: 10.0
STh Coor rfernce or he ull etia thcknss s shwn hen nly ~ e'd

the ETDRS grid is superimposed. Dltd 54

7,Deleted: XXXXX-OOSXXX
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*The Patch overlay is the results of the sampling raster taken duning
the EMMS scan. This is used to obtain the vessel tracing for the
registration to the Reference image. You can see the Patch location
using the right-click option.

* When the Patch is displayed, it will show green vessel tracings when
aligned (as seen in the image below). If it is moved from its location,
the tracings turn yellow indicating a deviation from the vessel match.

BsneIR

Eleed: R:Vue

Deleted: 10.0

Dltd: 45044
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Example of poor blood vessel registration:

Below is an example oI od blood vese I Itao

If the blood vessel re istration was poor, ou woud se a lo of yelwin the image.

Deleted: RTVue

Deleted: 6,2
Deleted: 10 0

Deleted:
Deleted: 45044

Deleted: XXXXX-OO5 XXX
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You can then manually move the patch area with your mouse until the blooid vessel
patterns are matched and you don t see any more yellow.

Examples of eye movement which Indicate rescanning may be necessary:

Eye movement can cause poor blood vessel detection. Eye movement is indicated by
the break in blood vessels within the scan. It is recommended to retake the scans with
patients who displays eye movement during the scan.

Deeed Tue

Eye movement Dltd
indicated by the Dleted: 45044
break in the Dltd XX-0 X
blood vessel
pattern 5-21
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Another example of eye movement causing registration failure and poor blood vessel
detection is shown in the image below. Eye movement is indicated by the dark
horizontal lines within the scan. The below image is a patient with Diabetic
Retinopathy who displays eye movement during the scan, The image also displays no
blood vessel detection in the patch area -evident by the yellow patterns. In cases like
this, it is also recommended to retake the scans.

Eye movement
indicated by dark
horizontal lines in
the image

Yellow color
indicates no
match found for
blood vessels

5.4.1 EMM5 Change Overview Report

The EMMS change analysis report shows an overview of up to four individual
visit results (A baseline exam and three follow-up exams) for a specific patient
eye. (See section 6.1 for detail on Normative change overview report)

The threshold input and the resulting automatic contour drawing are available
in this report and apply to all four visits displayed.

"The value inserted causes all of the 20D maps in the top row to delineate
the volume of all issue above the defined threshold value.

* The volume defined by the contour outline is displayed, providing dlear
reference of the change (positive or negative) of any edemra/elevation.

* Value is entered in the Threshold field in the upper right Dlte:RTVue

Deleted: 6.2
Deleted: 10.0

Deleted: 45044

Deleted; XXXXX-005 XXX
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Figure 5.4.5 (Baseline and three follow-up exams)

5.4.2 Retina Normative Database

RTVue XR software contains the Normtative Database that allows comparison Deleted: RrVue
of a patient's retina structure (macula thickness and RPE elevation) with

1normal" patients in the same at segment. This comparison to "Norml'
provides the clinician with an objective metric to use in the overall diagnosis.

The EMMS Normnative presentations are:

*Full Thickness Significance - selecting this option displays the (Dleted: RT~ue
significance, of the thickness deviation from normal of the scanned eye. Deleted: 6.2
Parameters include within normal for both edema and ischemic [Deleted: 100
conditions. 

22e

Dele.ted: 45044

Deleted: XXoax-oos XXX

5-23

IRTVue XR User Manual Version.66 ,P/N 580-.7497-001 Rev A

Optovue Inc. Page 96 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Analyze Menu Fotatted: Fot: (Default) nal. 16 Pt. Bd

Normtiv Normtics

comare t a orafledellps fi. levtin i sednton lege0%no

the RE (2 micons) andamplTeo 115%fthRPticns

(45 mirons)

Deetd Ri170

Deleted:L6W

5.[Deleted:.100

1.1
Optvu I0."ag 7 f 7

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Analyze Menu fFormtted: Font (Default) Anal. 16 pi. Bold

Tfl

Deleted: RT~ue

Deleed: 6.2

Deleted: 10,0

Deleed:

Delted: 45044

Deltet: XXXXX.005 XXX

5-25

IRTVue XR User Manual Version&6 -PIN 580O.749-01 Rev A

Optovue I11C. 2Page 98 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Analyze Menu Fonatd: Foa: (Default) Miat. 16 pt. BoM

5.4.3 MM6 Analysis Report

The MMB (12 Radial scans) maps the central macula using a radial scan
pattern more familiar to those who have had previous OCT technologies.

Note; The MO is not included in the Normative Database collection
that is in process.

Display Slicer option: Toggles the display of the MM6 between the standard
presentation and as Radial Slicer presentation, including all 12 scans

- a.-

a ti--ii,~

Sho Lne: hi opio tggesthema dspaybetee sowngwit o wthutsca Dleed R~u

refeenc lies. ap rapic wthot lnes ork wel fo cae sudy resntaionsDelted 6.
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5.4.4 Missing Scans Due to Blink

For all map patterns saved which included missing or dropped B-
scans (due to blinking, weak signal, eyelash obstruction, iris clipping,
etc), the scans not included in the map rendering are indicated in gray
instead of white (scan indicator lines).

For missing scans indicated In any map, the raw B-scans not
used should be reviewed by the clinician and the map data in
this area should be reviewed with caution.

Missing lines indicated in gray. Dale in this
area is interpolated based on the nearest
adjacnt conmplete scan data.

neted: RVue

Deleted: 10.0

[Deleted:

Deleted: 45044
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MMBI Slicer (Option) Display

Click once on any scan to display it in the larger window at the top right.

Double click on any scan to go immediately to the measurement mode
presentation.

Note: The Radial Raster and the Raster report displays have two ways of
presenting the scans for view and printing. At the top you will find the
selection options of One page or Two page (larger scan images)
presentations.

Deltted: RTVue

Deleted: 6.2

Deleted: 10Z

Deetd:

Deleted: 45044
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5.4.5 MM6 Change Analysis Report

The MM6 change analysis shows the difference between two MM6
analyses. To speed up the comparison results, it is better to analyze
each individual MM6 scan first before making comparisons.

T,- 61
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5.5 3D Presentations

The 3D scan presentations are updated considerably from the previous
version. The following viewing options are indicated by the tabs SLO, En
Face, and so forth.

SLO: This view shows a SLO-style image created by the sum of all
the C-scans, producing a high contrast "En face" image.

* En face: This view presents the sum of the c-scan planes indicated
in the thickness value field.

* Thickness: Presents the thickness with log scale of user selectable
segmentations for Full, Inner and Outer retina. The 3D Reference
and 3D Macular scan displays an ETORS thickness map in the
thickness tab when the scan size surpasses 6.00 x 6.00 min. The
ETDRS map is a traditional ETDRS map consisting of 1 mm, 3mm,
and 6mm diameter circles. Note that the ETDRS map is always in the
center of the window. It may not be centered on the fovea,

* RPE Elevation: Presents the elevation of the RPE from a normalized
plane. This is available for 3D Macular and 3D Reference scans.

Tab presentation window Brightness/ Contrast controls for SLO image

Deleted, 82V

B-scan presentation Standard controls Dalted: 10 0

Deleted:

'[Dted; XXXXX-006 XX
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Standard controls

[K . Brightness: Controls brightness settings for the SLO image

C . Contrast: Controls contrast settings for the SLO image

3D >w~ * 3D Display: Brings a separate full sized screen for a 3D
presentation of the OCT scan.

En Fac 4x *En Face 4x: Brings a separate full sized screen displaying 4 En
Face views of 4 separate layers of your choosing.

~ . Play: Sequentially plays through the B-scans and 3D display while
showing the reference in the SLO-style image.

[3~I] * Record: Clicking Record' will prompt a new window to pop up
d asking for a folder to save in. The file recorded will be saved in an

.AVI format. Click 'Stop Recording' to finish recording.
S4'PP~ * Show Bndl (boundary): Displays or removes the algorithm tracing

* Green line: Position of horizontal B-Scan.

* Red line: Position of vertical B-scan

* Clicking anywhere on the window (shown to
your left) will automatically show corresponding
horizontal and vertical B-scans.

* Note: 3D Volume and 3D Display are memory
intensive functions. Frequent usage of these features
may slow down the processing of scalns,

Deleted: RTVue

Deleted: 6.2

Deleted: 10.0

Deleted:

Deleted: 4504
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3D Display

The 3D display presentation appears in a separate window to give a more detailed
view of the 3D model. The model offers multiple views to choose from: SLO 3D, Full
Thickness, Inner Thickness, Outer Thickness, and RPE Elevation (available for 3D
Macular and 3D Reference scans). These can be chosen from the drop down menu
in the right panel.

* Orientation Legend: Shows orientation based on TSNIT.

* Exit: Closes the 3D Display window.

* Play: Sequentially plays through the B-scans on 3D display.

_________ Record: Clicking 'Record' will prompt a new window to pop
up asking for a folder to save in. The file recorded will be saved in

__________an AVI format. Click 'Stop Recording'to finish recording.

* Reset View: Resets the image to a top-down view.

Recrd * Cut 3D: Option to have 3D image "cut" as the B-scans are
FRese \e reviewed. Doletd RTue

*3D Volume: This option presents entire data captured in the
C] ut 3D 3D block including the tissue in the vitreous just above the ILM Deleted; 10.0

plane. Deleted:
E 3D olumeDeleted: 45044
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3D Volume

The 3D Volume rendering shows an SLO-style image super imposed to the bottom of
the 3D image. The 3D Volume presentation can be accessed by selecting the '3D
Volume' option in 3D Display.
PLEASE NOTE: 30 features introduced in this version are intended for the RTVue Deleted RiVue
XR PC system as it applies to the specifications listed in Section 9.1D. PC systems
that do not adhere to the specifications may experience less than optimal
Performance when using 3D features.

F____

Lik th 3Ddislay th 3 voumehastheoptonof ispayig mltilevies h

Lie th e 3D di]Splay, ng thA3fvlueas the optdin of Dplin mltil vriews TheDlte:0

I'Shading' will also disable the SLO mounted on the bottom of the 3D model. Deleted.
Deleted: 45044
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* Preferences: Brings up specific options for the 3D Volume selection.

*Layer Selection: Choose which view to present in thle 3D Volume window.
Layers 1-4 are user selectable and can be set in 'Preferences'. Selecting
Vitreous gives a vitreous view with a white background.

___________Formatted: Fort, (Default) Anial. 10 pt. No

:F l3Dunderline. Font color Auto ____________

Layer 1
Layer 2
Layer 3
Layer 4
All 4 Layers
Vitreous

Wa 41

30 Volume view of ILM layer.

Deleted: RTVue
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3D Volume view of the Vitreous View. The Vitreous view uses a white background to
better view the particles in the vitreous.

~e- . 3D Preferences: The top half
of the 3D Preferences window lets the

A 04St 0user select the layer and modify the
offset and thickness to be

t. 2 represented in Layers 1-4. The
a ____ Offt: 0Figure to the left shows the default

3 layers and their respective settings for
~ offset and thickness. These values

will correspond with any settings
~4 changed in the En Face 4x

RPE~ <~ 6otpreferences (as seen later in the
manual).

- * Background Color: Change
ke~u~a~sthe background color of the 3D model

-'C from black, grey, and white.

. Advanced: The Advanced
options affect the 3D volume

2Sa~Oflrendering when the object is dynamic
and static. The advanced options

t~adZ~ycO~tws lare intended for advanced clinical Deetd RrVue

research purposes. Deleted: 6.2

IDeleted: 10 0

3D Advanced Options Deoetd.
Deleed: 45044

I _______ ersin ,~ - _____ P!N5807497OO1RevT~ueXR serManul _~>'Deleted: XXXXX-005 XXX

2
Optovue Inc. -Page 108 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Analyze Menu Fonntted: Font: (Dofailt) Anal, 16 pt, Bold

The advanced options affect how the 3D) Volume model is rendered in its 'static' and
'dynamic' state. The dynamic state refers to the state the model is in when it is
interactively being manipulated (dragging and rotating views). The static state refers
to the 3D model when it is not being manipulated by the user.

The options: "Interactive Z Sample Distance and Interactive X, Y Sample Distance'
affect the quality of rendering when the user moves the 3D Model.

The options "Z Sample Distance and X,Y Sample Distance" affect the quality of the
rendering of the static 3D Volume model.

IThe Hardware Acceleration option is available to RTVue XR PC systems that have Deleted: RiVue
graphic cards that support hardware acceleration. PC systems without abilities to use
the Hardware Acceleration option will have the option grayead out. Selecting the
Hardware Acceleration option uses the video card's GPU to power the 3D model. If
the Hardware Acceleration option is not selected, 3D models will be powered by CPU
instead.

Higher values yield faster processing time but lower resolution 3D Volume models.
Lower values take longer to process the 3D models but have increased resolution.
The values set as default were found to have the best balance between processing
time and rendering quality. The chart below show the possible input values for each
selection.

CPU GPU
(Hardware Acceleraton option selected)

Z Sample Distance 1.0 < X<10 .4< X <10

Interactive ZSample 2.5<cX < 10 .7c<X< 10
Distance

XKY Sample Distance .7 < X < 10 N/A

Interactive XVY Sample 2.0 < X( < 10 N/A
Distance

Deleted: RTVue

Deleted: 6.2

Deleted: 10.0
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En Face 4x
The En Face 4x presentation provides en face views of four different layers. The
default layers shown are ILM, IPL, RPE, and RPE Ref for retinal 3D scans. For 3D
Disk, the default layers are ELM, NFL, and RPE. These layers can be changed by
going to the respective drop down menu in each en face window. These options also
affect the layer selection in the 3D Volume selection.

The offset and thickness values can be modified. Click "Show 3D" on the night hand
side, to view the En face layers in 3D.
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Deleted:
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En Fae presentation

This view presents the sum of the c-scan planes indicated in the thickness value field

0 IPL

OPPE * Thickness (pm): You can select the thickness of the scan
@RPPE Ref plane (slab or Sum) presentation (microns) in the En face
Thkkn~es(um) window.

at Offset (depth or elevation) from starting plane in microns.

offset(urn)

L65 (Del"te: Tu
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Deleted: 10.0
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5.6 Analyze Report- Glaucoma Scans

5.6.1 RNFL 3.45 Analysis Report
The RNFL scan pattern completes four circular scans in 0.16 seconds
at a diameter of 3.45 mm, targeted around the optic nerve head. These
scans are averaged and the result is presented within the normative
range parameters.

With version 6.1, RNFL average thickness is show in 8 sectors in RNFL
3.45 analysis and change reports.

NOTE: This scan pattern cannot be registered for viewing change
over time purposes. For Glaucoma and sequential change
analysis, we strongly recommend using the 0141 scan pattern
(which offers an alignment-corrected RNFL measurement)

Deetd XXXX05 X
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5.6.2 RNFL 3.45 Change Overview Report
Up to four exams (baseline and three follow-up visit results) can be
selected for the Change overview report.

Each averaged (4 scans) result is plotted against the Normative
parameters.

NOTE: This scan pattern is included in the RTVue XR for users Deleted: Ri~ue
wishing some continuity with previous Time-Domain OCT systems.
However, just as with the Time-Domain OCT systems sold previously,
the scan placement is completely dependent upon the operator.
Registration is not possible with this scan pattern.

5.6.3 ONH Analysis Presentation

rhe ONH map includes several pieces of important disc morphology
information: Disc and Cup Areas, CID Ratio. RNFL 3.45 and NFL
thickness map from disc margin up to 4.93 mm radius from the center of
disc.

With version 6.1, RNFL average thickness is show in 8 sectors in ONH
analysis and change reports.

- r n ... 2  Cup

Ru

Calculated
3.45 tracing
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Factors that can affect Scan Signal Index (551) for the ONH scan:
Scan not centered on the optic disc:
During the scan, the operator should check to make sure the scan pattern is
well centered on the optic disc, If it is not, the operator should move the scan
pattern to be centered on the disc. If the operator does not and if the scan
pattern is not centered on the disc, the RNFL thickness measurements may
be affected. The software can automatically reposition the RNFL TSNIT circle
to be centered on the optic disc after the scan, however if the disc is too close
to the edge of the scan pattern, some of the data may be missing if the
measurement circle falls outside the scan pattern area. In these cases, the
scan should be retaken,

Check optic disc drawing and RPE ftp placemnent
Make sure the optic disc drawing accurately demarcates the edge of the optic
disc boundary. Also make sure the RPE tip placements are at the correct
positions (end of RPE/choroid complex at the disc margin). Re-draw the optic
disc margin drawing if necessary. Adjust the RPE/Choroid tips placement if
necessary. If the optic disc drawing or the RPE tip placement is not accurate,
the measurements can be affected. Scans should be retaken if the RNFL
measurement circle falls outside the scan area after the disc drawing and
RPE tip placement are in correct positions. This verification of RPE tips can
be done at any time (regardless of setting in the User Preferences) by "right
clicking" on the NFL result map.

Check the layer seamentation accuracy of the scan:
The segmented layers are ILM and NFL (Nerve Fiber Layer). If the
segmentation lines are not accurate, the user should manually make the
necessary corrections. If the segmentation is not accurate and the user does
not make the correction, the results will be affected. If the user performs
manual correction, the results will be valid and the scan can be used.

Overall Precision results with the ONH scan for normal and glaucoma peatients

ONH
Average RNFL

Normal Patients Glaucomai patients

# of Sears 72 72
overall Mean (Oveall S0) 100.2(8 11) 86.40 (14,99)

Rtep:eatility SD- (Min, Max) 1.76(1.76, 6.18) 1,56(l156, 5.88)
Repr'oducibility So* (Min. Max) 2.11(2.11, 9.78) 7 87(3.92, 16.33)

'estimate of the standard deviation among measurements taken on the same subject using theDetdRhu
same operator and device in the same testing session with repositioning ___________________________

.stimate otf the standard deviation among measurements taken on different subjects using [Deleted: XR
different operators and devices, including repeatability; in some cases the reproducibility jDeleted: RTVu.
estimates were impacted by mean thickness difference between subjects in different sites. Deleted: XR

IFor details on the clinical study and the clinical precision foir TVue scan Delted; RTVue
measurements (repeatability, reproducibility). study information is available in (Deleted: 6,2

Ithe Appendix 7-RiV~uePrecision. (Deleted; 10 0

elted 45044
Deleted: X.XXXX.f'5 XXX
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5.6.4 TSNIT Histogram

RNFL thickness profile in the ONH is the thickness of RNFL at a
calculated 3.45mm diameter around the center of the disc. NOT
THE CENTER OF THE SCAN

*The thickness measurement at 3.45mm is re-sampled
relative to the disc center, not the scan beam center, so the
de-centening of the disc relative to the scan beam will not
affect the measurement.

KNFFL nvhu lintl, 3 45mi

no

0
T S N I T

5.6.5 Steremetflc analysis

Optic disc analysis results are listed in the spread sheet as follows:

5;sCk-ea2. 20 nvr1

Ctp fea - 1.C6.rn

PnYm - 0.ea

Nierve *lead Vke - 0. t6*rr

CtE vok r- 0. 30QkmnI

CW.,Uom Avea Pati - 0. 53

2tvA>SC ioM~td RaWi - 0. 79

C4wibws YerbcM Rato 0

RWt Aveage Nchres on oDint 3, 45en - $2. IA ed R~
j~al QWH&MSO 80, 75

j tnir Nintitwe 83.62 Deleted: 6 2

Deleted: 0.
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Definitions:

Rim Volume (cross sectional Cup Line (iS0um above
view). Area above cup line disk line

Cup area
(enclosed by
green line)

ST SH
Average thickness
in section and
Normative
Significance (color
code) of section (16 uN
sections total from
disc margin to 4mmIS
diameter)

Rim area (enclosed
between red andL
g reen line) 

T

IT IN~ ~~ l t!Rju

Normative database Disk margin Deleted- 10 0
legend(indicated by red
legend line) Dltd
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('pic Nerve Head M'orphology

The ONH analysis can be performed with either one of four disc border
baseline modes:

1 . 3D Baseline: Disc drawing from 3D Optic Disc scan (Default)
2. Video Baseline: Disc drawing from IR image (ONH)
3. OCT Baseline (Advanced GUI only: Uses the manually adjusted

RPE endpoints on the radial scans (Available in Advanced GUI only)

4. No Baseline* No disc drawing or RPE tip setting is required

U-l
The "No Baseline" option removes any serial registration capability,

and therefore removes the possibility of change analysis. All disk
metrics are reported as zeros, since the disk measurements are not
calculated.

Presentation of ONH scan with "No Baseline' option

(Deleted: Tu

Deleted: 6.2

j ltd: 10.0

JDeleted:454
Deleted: 4XX045 X
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Average PrdgsrtY

FID 19620
Os

(s H Mods 3ID Base

vrr~OC B caseline
« F, PQPI Ar at NO Baseline

5.7.6.5 The default setting is"3D Baseline" and should not be changed
unless there is no possibility of capturing a 3D disc image with
any patients.

5.7.6.5 3D Baseline is the disc boundary that is automatically drawn
using the 3D Disc scan.

To see the boundary automatically drawn, "Right click" the muse
cursor on the SLO image and selecting 'Show Disc.

Deleted: RTVue
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Deleted: 10 0

[Deleted,
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5.7.6.5 You may also use the 3D presentation screens to precisely
determine the optic disc boundary, by using the RIPE endpoints
visualized in the 8-Scan (lower left) and A-Scan (upper right).

Brightness and Contrast controls for the SLO type en face image
presentation

U--t

P--

* Auto - Draws the disc margin on the En face SLO image.
* Add - Adds an anchor point on the image for disc boundary. Click the SLO

image to find the correct point (RPE tip) position, then click Add.
* Fit - Uses anchor points to draw the disc boundary to close contour.
* Clear - Clears any currently marked anchor points
* Save - Saves the resulting disc drawing as the baseline for the ONH

Deleted: RTVue
Note: As you click on any position in the SLO image screen, the three Dead 6.2
perspective windows also change to reflect the location and cross section
within the 3D presentation. Deleted: 1.
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57.6.5 Video Baseline option should only be used if it is not possible to
capture a 3D Disc scan. You may draw the optic disc margin on
the IR video image to get the optic nerve head metrics.

5.7.6.5 OCT Baseline (Advanced GUI only)

This method is a more complex and user intensive method of
adjusting the baseline. This function should not be used by
anyone but research technicians. Please call for instructions

NOTE: If no 3D or Video (IR) baseline has been captured (or drawn) at the
time of reviewing the ONH scan, you will have the option of rendering
Without" a baseline in Analysis view. THIS IS NOT RECOMMENDED as the
results are completely dependent upon the skill of the operator to center the
scan pattern on the optic disc center.
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5.6.63aD Optic Disc Presentation

C

a-

NOTE: Eye motion can cause image registration to fall and require a scan to be
redone. An example of eye motion during the 3-D ONH scan is seen below, The eye
movement is evident in the break in the blood vessel pattern. It is recommended if
such breaks are seen, the scan should be redone.

Eye movement
indicated by the
break in the
blood vessel
pattern
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5467 Comparison

Image comparison is a very handy tool used to see the difference of the
retina between two visits. This option is available on all scan patterns.

To use image comparison, first select the patient scan in the analyze
window, If there are examinations available for comparison, the
[Comparisonj button will be available. This is the same method used
to select change and symmetry option.

Two rows of images will appear. You can select which frame image to
compare by using the slider on the fundus image (SLO image in 3D
scan) to choose the images on each visit. The horizontal and vertical
image locations are indicated by horizontal and vertical highlight lines
on the SLO image.

3. ON/2VM 10t2t!

Comparison/Change/Symmetry Image
Lines to register C-scan plane Comparison options

tDeleted:1,

Deleted: 45044
Lines to register the horizontal Image fly through bars e XXX05XX
and vertical image frames eedXXX05XX
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5.6.8 3D Disk Change Analysis

3D Disk change analysis report has been modified for an improved
presentation with larger OCT images.

Deleted: RIVue
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fDeleted:10.
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5.6.9 GCC Analysis Presentation

T -H

Th-C GnginCl Cope) fomel clledthe MM isly h

thcns a n eitinfo oUlo h nnrRfn.Teelyr

The ickns ap sand dpeiniat ro n Rmal o the nnros e cti l Th s ai

miaed p the mletsie whangloing ell cplexth thickness h mala

The Difference map between superior and inferior hemispheres displayed in
previous versions (in the upper right), is now shown as summary values in the
table to the left center (red circle).

Deleted: RTVue
Focal Loss Volume (FLV) is a parameter that provides a quantitative measure Deleted: 6f2
for the amount of significant GCC loss. FLV is the total sumn of significantl3e 10
GCC loss (in volume) divided by the map area. As such it provides a percent e d:10
of significant tissue loss for volume. Early study results have found that FLV Dltd
is the most accurate parameter to differentiate normal from glaucomatous Deleted: 45044
eyes, being better than the average GCC thickness parameter. Deleted: XXX-G XXX
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Global Loss Volume (GLV) is the sum of the pixels where the Fractional
Deviation map value is < 0, and then divided by the total area to give a
percent loss of GCC thickness.

Deito-e ecin58o h Normativ D taep edn upo

righft.,

otios the Doeatoma is eplaed by saldtwt the igniFicaneap (oertfo th

clearer presentation of the maps. (Deleted: RTVue
Deleted: 6.2
Deleted: 10c

Deleted:
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D' eleted: X.XXXX-005 XXX

5-52 4I

RTVuq XR User Manual Version§ ,.,P/N 580-A749701Rev A

19
Optovue Inc. Page 125 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Analyze Menu -Formatted: Foot: (Default) An~al. 16 Pl. Bold

Overall precision results with the CCC scan for normial and glaucoma pgatients:

Cc
Inner Relana Average

Normal Parients Glaucoma Patents

a of Scans 72 71
Overall Mean (Overall SD) 98 28(9,31) 81.76(8 90)

RepatabilflySp (Min, Max) 1 86(1 86, 2a7) 1.18 (1,18,1 159)

Reprodulfty, SD'* (Min, Maxc) 7 56(7-32.7T92) 2.55 (1 59,3 38)

-estimate of the standard deviation among measurements taken on the same subject using the
same operator and device in the same testing session with repositioning
**estimate of the standard deviation among Measurements taken on diff'erent subjects using
different operators and devices, including repeatability; in somec cases the reproducibility
estimates were impacted by mean thickness difference between subjects in different sites.

IFor details on the clinical study and the clinical precision for R uecan etdRTu
measurements (repeatability, reproducibility), study information is available in Oed' XR

I thelAnoendixt B- B au Xcsin
_D~u reciion.Deleted: Appendix

Deleted: RrVu,

Deleted: XR

5.7 Normative Database

5.7.1 Color Legend for Normative Significance Maps
Both GCC and RNFL Thickness Significance
Legend for TSNIT graph and alt parameters

-]0 Average
:- Below average

= 111,Significantly below average

Rettnal Thickness Stgnificance Legend (MMS and RPE)

.Signitcandriy above arage

'955 Bote~lt ~ Above average

_30 Average

SBelow average
-*Signrcatly below averaige

Please Note: Normative database comparisons are based on statistical
comparisons only and there are possible normal outliers. You should
reduce the risk of misclassification by using multiple clinical tools for Deleted: RTVue
diagnosis. Dltd
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5.7.2 Normative Reports (Samples)

5.7.2.1 CNN Symmetry Report (when no GCC scan exists in Visit)
When 'Symmety is selected in viewing an ONH report, and no 0CC
scans exist in the same Visit, "Symmeiy analysis option is selected the
screen and print report appear as below.

S [ RNFL Normative- a Database comparison
fo 16 sectors

Center Section

(Left) RNFIL average
for each eye.

(Center) Nerve
Head volume

. (Right) Optic Nae
~ Head metrics.

S . . . TSNIT deviation maps

Si-lateral TSNIT comparison. (Dashed line is left eye) Red between lines is signiflicant
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5.7.2 1.1 Symmetry Report (Combined when 0CC scan exists in Visit)

00 0c -Ocw a

os

A new presentation combining both ONH and GCG scans is provided in order to see
the summary of the two in one place. This is available for any visit in which both ONH
and GCC scans are acquired.

5.7.2.2 Change Analysis Overview - ONH
On M..N~ ttJat

Baseline and three
follow-up exam
ONH Iresults
(Left) TSNIT graph
of all selected
exams
(Right) RNFL
thickness
parameters coded

- - for NOB
a(Left) Trend plotofa average values for

a * selected exams.
_______________________(Right) Optic Nerve Deleted: RTVue

baseline and Deleted: 6.2
latest eamn metrics
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5.7.23 Change Analysis Overview -G1CC

GCC Thickness
Map of selected*.*am[
Normal map** deviation from
normal) Map

*Trend and
ANIC~ak-Average GCt table.

Mr Coded for Normative

[Deleted: RTVue
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Main Menu Bar

6 Main Menu Bar
The options available in the top level menu bar, and in certain screen
presentations, is dependent up on the GUI setting of yourjRTvue XR. The Deleted; RTVue
default setting is the "Clinical' GUI. This GUI setting contains all of the required
tools and options for a clinical practice environment. The "Advanced" GUI
provides additional options that are useful to a large institution with a dedicated
imaging staff or research environment.

The following is a brief overview of the menu bar options. The options available
only in "Advanced" GUI are indicated. These functions should be accessed only
be users who have a high level of experience with theRT'~ue XR FO-OCT -- Deleted: RTVue
system.

6.1 File Menu

Pint setup..
Print I-leadr Inf

Data Transfer

ArciveRketiee

Batch Proces

Clem~ Diagnosis Data

Clewn an Bat& Process AN Patients

E*&A

6.1.1 print
Sends the report visible in the Analysis view screen to the printer (if attached), Deee:RTVuo
or whatever print option is installed on the RTVue XR DO t1 Rvu

Deleted: 6 2

6.1.2 Print Setup Deleted: 100

Brings up the standard 'Windows Tm" Print Setup window ---------
Deleted: 45044 -0 XDelted: XXXX.X-0XX
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6.1.3 Data Transfer
This option brings up the 'Data Output" function, used in conjunction with
ReVue - the stand-alone review software application. This software product is
used for viewing patient data away from the RTVue XR device. Please see the Delted RTVue
manual for ReVue.

6.1.4 Export (Advanced GUI only)
This option brings up the data export options for analysis by Vm party analysis
applications, such are for research purposes. The export format is XML. For a
detailed )(ML specification Guide, please contact the Optovue corporate office
at 510-623-8868.

6.1.5 Import (images)

The Import function now includes the ability to bning in previous digital stored
(digital printout) results from certain other devices tomte patient record.

Along with importing Color, Red Free, FA and ICG images from any digital
fundus system, you may import results (image format files only) from other
diagnostic devices and scanning systems (Cornea Topography, Visual Fields,
Wavefront results, and OCT, SLO, SLP imaging results).

These results must be image based (output to a digital image format file such
as .jpg, .bmp, .png etc) to be eligible for importing into the RTVue XR system Dleted: RTVue
database.

This allows the results from previous visits and other devices to be viewed Deleted. RTVue
along with the.RTVue XR OCT results for the same patient in the current visit. (Deleted: RTVue

(Deleted: 6 2
First select patient/visit then, dick on File > Import > Import Image. Select
image in the network or from removable media (file types compatible are listed), F
and dick Open. Deleted:404

ZDeted XXXXX-05XX
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Image will be opened in a window for identification. Select eye [OD(OSj, then
image type for fundus imaging results, or diagnostic type for test result. Then
click~ on the Save button.

-uu Imge (Fgr A

o Color
o Red Free
o Fluorescein Angiograms (FA)
o Indo-cyanide Green (IA)

* Waefrot (W) Deeted 6-
* Visal Felds(VF)I lo
* Coreal opogaphy(CT)2!0.

(Deleed: RTXX-0ue X
Diagosti Reslts Figue66B

oTu i sMaual Fiesio .(V/) Deted:9-00 100

Optvo Come. Topographyf(CT)
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Fiur 68

0.--
A~'"

*eee:RV

Deetd:6.

Deetd -1-.0

Figure 6CDltd

*Tu Sampler ofua imore isual. Fiel test797OQ reuts iwe exothC Ayi
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6.1.6 Archive Data

An external USS hard drive or a network drive is required to archive data
from the.RTVue XR. All archive hard drives are required to support Deleted: RTrVue
NTPS format.

The first step in archive process is to select the archivelretrieve drive by
clicking on Tools -* User Preference. To archive patient data into the
portablelnetwork drive, select the archive destination in the file menu.
Archived patients will still appear on the patient list; however, to analyze the
patient's data, the same HO must be connected to retrieve the patient's
data.

Prk Heade Wo

Dete Trner

--

ShProcesbs

*oesw D.W~s Da I

Clwar Batch Pres At Padet

The basic archive unit is the visit. Check the visit date on the patient to be
archived, Use the sorting functions to help organize the patient list.

After selecting the visits, follow the software instwuctions to archive the data.
The hard drive should be labeled exactly the same as the label name entered
in the software, It is advisable to make a backup of the archive drive in the
event that the archive drive is accidentally damaged or lost.

Please note that once a visit is archived, it is removed from C and (backup) D
drives. It is advisable to backup your archive drive.

E3 Patient, o.1
Apr 07, Z006 0l:30 PM 1liScans a
Dec 22, 2005 11:00 AM 16 5cans a Deleted: RTVue
Nov29,2005 12:00 AM 95canS aDetd:6
Nov 28, 2005 12:00 AM' 5 Scan a Dltd .

* N26, 2005 04:00 PM 3 Scans a Deleted: 10 0
Deleted:

The letter 'a" appears next to the scan information indicating that the Deleted: 45044
patient visit is archived. However when this data or visit is selected for Deetd xxxxx-oos XXX
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review use, it'is automatically retrieved in a few seconds and brought to the
screen.

NOTE: This function does require that the Archive media source (network
or USB removable drive) is connected to the system at all times during use.

6.1.7 Note on Backing up Data

A backup function is done automatically in the background during the
normal operation of the system. There are two hard drives supplied in all

Mflue X systems. The application automatically performs a backup Deleted; RTVue
routine as you finish each patient examination (capture) session.

You may add an additional backup target in the form of a USB
removablelportable driv, or a network address (folder, drive, etc).
Simply add the appropriate drive letter (assigned automatically by
Window when connected, or determined by your IT person) In the
Secondary Backup field in the User Preferences window.

srYes

%4ira rtuwt, F-_____

Mneay Ahd*m ebflvm ji

scnarwybad%~Vt 0.i

6.1.8 Batch Process

This option can be run if you have not opened patient's scans in the
Analyze view and wish to pre-process all date. This will reduce the time
required when scans are selected in the Analyze view.

[Deleted: RiVue

Deleted: 61

Deleted: 100

Deleted:

Deleted: 4504

leated: XXXXX-MO XXX
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-t -w
cmWT~..

Itis best to use the Batch Process function whenever the system is not in
use. Processing time depends upon the number of patient and scans in the
stored data,

6.1.9 Clean Diagnosis Data:

This process removes any previous calculations on the raw data. When
opening a patient visit and scan in the Analyze view, the raw data will be
processed again. This can also be used prior to reprocessing with updates,
if a "reprocessing" requirement is stated. This can also be used when
applying custom research site algorithms. NOTE: Please contact Optovue if
you wish to apply any algorithms to RAW data other than those supplied
with the FDA cleared RTVue XR device application software. Deletedj. REVue

-
N 

O 

N 

" 

B

Deleted: RTVue

There is an improvement in the processing of ONH and 0CC scans, This Deleted; 62
will only affect the data captured using these scans from the date of Deleted: 100
installation of the 6.1 upgrade. ete

PLEASE NOTE. If you wish to use previously captured ONH or 0CC scans Deleted: 45044
in a Change Analysis Report with any current data captured after the (Deleted: XXXXX005 XXX
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installation of version 6.1, the previous data will need to be reprocessed for
that patient in order to be included in the Change Analysis. This
reprocessing will also affect the previous data single report when opened.
The values may or may not be different but the original data is unchanged.
This can be done by clicking on File -> Clean Diagnosis Data -> Current
Patient -> ONH/GCC. Any Change Analysis Report that does not include
data captured and processed with previous version of the.RTVtje X Deleted: RTVue
application, do not need to be reprocessed.

6.1.10 Clean and Batch Process Afl Patients:

This is a one click solution to clean and reprocess all scans for all patients.
Depending on the size of the data, this can take several hours. It is
recommended that this step is taken after the last patient is scanned for a
given day. A progress bar appears showing total number of scans and the
number of scans reprocessed.

Pot tse"..

Prnt mead" Wol

Data TraNider

krdweRketriev

Batch Proes

Gem tDa,osi Data

des, and Batch Ptoes AN Parierts

Deleted: RTVue
Deleted: 62

Dl"te 10c
[Deleted:

leeted: 45044

LDeleted: XXXXX-D05 XXX
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6.2 Tools Menu

COPY Exaine List

Paste Exaine List

Sync Cartatimn

Sca Pattern Mnagmet

Protoo Mnagment

Clear og Fie

User Preferece

Reset System

Convert Baseline Contour

Clean Unsed Scans Rom V~ftt

Remove Protocol From Vltt

6.2.1 Copy Examine List: (Advanced GUI only)
This function allows the user to copy a particular examination list (of
scan patterns) in order to paste them into a subsequent visit.

Previous visit scan list Copy to a new list

00

DIHleted: RTVue

Deleted: 102

D .etd: 45044

Deleted: XXXXX-005 XXX
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6.2.2 Paste Examine List (Advanced GuI only)
This function pastes or copies the exam list from a previous exam to
the current one as desired by the user.

6.2.3 Sync Calibration: (Technical Support assisted function
only)

This function synchronizes the calibration file between the scanner
head and the RTVue XR OCT application. Delted: RTVue

6.2.4 Scan Pattern Management Screen
This function allows the user to show or hide any of the scan patterns
in the exam list, A clinical site may reduce the number of scan
patterns visible to only those that are used in the clinical site. Hidden
scans can be made 'available" again at any time.

6.2.5 Protocoli Management
Check the scan protocols (groups of scans) you wish to have
available in the Examine View. Mows user to "un-clutter" the protocol
list from various trials or studies that are concluded or which no longer
apply.

I4I Deetd 10.01

-0
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6.2Z6 Clear Log File
Clears the system event log file. rhis function should only be
selected under the direction of technical support

6.2.7 Change Password
Allows administrator of system (log in) to set or change the system
password.

6.2.8i ser Preference
rhis screen allows the user to modify vanious default settings for the
system. Certain scan parameters and views may be adjusted to user
preference.

-44t

Nft ,

Pietyted Md.: at..ult A0al 10~ 4*t.( Noi

-nelie -'t -, ut

--- -------

Deleted:RTe

Deleted: 45044

Deleted: X.XXXX-005 XXX
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User Preferences Fields Defined:

1 . Date Format: allows you to choose from different date formats.
2. Allow save eye blink data: select YES to save even if there are blinks, or NO to

force a rescan when an eye blink is detected.
3. Fixation LED Current (0-1000): adjust the blue LED output by increasing or

decreasing the value
4. Select RPE tips before savings scan: Select YES to set RPFE Tips in the ONtI

scan before saving, or select NO to draw them during the Analysis viewing.
i. WARNING - if the scan was not placed adequately by the user, and the

APE Ups may fall outside the 3.45mm target zone (red dashed lines), the
patient should be scanned again. If this option is set to NO, the operator
may not identify this problem while the patient is still available for re-
scanning

5. User Interface Setting: Switches the GUI setting between 'Clinical" and
'Advanced*.

6. Video Enhancement: Selecting YES on this option will automatically apply a
contrast enhancement to the IA reference image captures with the scan

7. Primary Archive Drive: Sets the default drive for archiving function._This may
be set to another type of removable media (USB) or a mapped network drive.

&. Secondary Archive Drive: Allows a second drive location to be used for archive.
9. Primary Backup Drive: Sets primary drive where the system sends a copy of

the database, raw data and processed data. (recovery drive)
10. Secondary Backup Drive: Allows a second drive location to be used for backup. ______________

11. TABs LRTVue XR Scan Pattern; Cornea Long; Cornea Short: These tabs Deleted: RTVu.
contain the length and width default setting for the various scan patterns.

i.NOTE: The Comea Long and Cornea Short will only appear if the CAM
option is installed on the RTVue XA system Deleted: RTue

12. User Interface Setting: Same as previous options, however uClinical" is now
divided into two Tabs: Auto and Manual

13. Clinical Tab Setting: Sets default presentation to either Auto or Manual
14. Auto All setting: Defines Auto All button and "double-click" in live scan area

functions
15. Auto Playl Scan Video Quality Settings: Sets the default level of quality and

file size for the AVI file created by recording the animation of the 3D scans
r.Range: Low = 25MB (I1/copcycle) and Hi1gh 125MB (I loop/icycle)

16. 3D OCT Sum: Starting value for En Face presentation (microns) in 3D analysis
display

17. Sawe 7x7 SLO Raw data: Option to save or discard the Raw data for the SLO
style reference image (image is retained regardless of option selected)

18. U of Pages for Raster, Radial scan and Grid: User selects the number of pagesRiu
the printout uses to render the multi-scan presentations. DlW Tu

Deletedi:6.
Delete: 10.0

Click [OK] to save user preference changes. If [Cancel] is selected, no changes will Dete
be saved. Deleted: 4504

Deleted: XXXXX-005 XXX
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6.2.9 Reset System: (Advanced GUI only)
This option resets the scanner head in the event of a lock up.

6.2.10 Clean Unused Scans from Visit
This option removes the unfinished or unused scans (light gray in
scan list) from the list. Use for cleaning up exam with excessive
unused scans.

6.2.11 Remove Protocol from Visit (Advanced GUI only)
Removes the top level protocol (above the scan list) from the visit.
The individual scans will remain, but will not be linked to the protocol
for this patient, in this visit only.

6.3 OCT Image Menu

Average Ptcwty

6.3.1 Average Property (Advanced GUI only)
This is the value used to govern the allowable percentage of variance
I match of the individual Line and Cross Line scans that are used for
the "averaging" function. (.97 value in field = 97% matching or 3%
variance from base image). The default value for this is 0.65.

6.3.2 Modify Baseline
Brings up the Video (IR) image and places the disc margin baseline
drawing as an overlay for editing purposes. The drawing saved as
the baseline may or may not have been drawn on the IR image.

Deleted: AlVue
D eted: 6.2

6.3.3 Reload Baseline Deleted: 10.0
Places the existing baseline disc margin drawing into the IR image in ~ e
the upper left corner of the report screen for reference (to edit you Dltd
must use 'Modify Baseline" function (if drawn on the IR image), or the Deletied: 45044

Deleted: XXXXX-005 yXfl
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3D SLO image of same eye in the baseline 3D scan (if disc margin
was drawn using the 3D 51.0 image).

6.3.4 ONH Mode
Sets the default location for the disc margin baseline drawing for use
with the ONH scan analysis presentation. (see section 6.3.11)

6.3.5 Scan Parameter Setting
Set default values for "Dark Eye and "Light Eye" illumination,
Grayscale or Color scan display and minimum recommended SSI
threshold. (See section 5. 12)

6.4 Database Management MenuIProbnDO0
PhYSkarl

OperatDr

In the Database Management drop-down menu, you may edit and
determine the various fields and scans that are displayed in each
category.

6.4.1 Protocol (scan protocol editor):
These can be created or modified per user preferences.

[eeed: RTVue

Deleted: 6.2

Deleed: 10.0

Deletd:

[Dfted: XX-O5 xxx
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6.4.2 Physician:
Add a new physician, edit the name or other information of a current
physician or delete a physician if not used by users.

-- -- ] P.--7

Deleted: 100

Deltd:

eltd: 45044

Deleted: XXXX(X-O05 XXX
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7 Maintenance & Troubleshooting

7.1 Routine Care
1. Dust Prevention:

When not using the RTVue XR, make sure the cloth dust cover is Deleted: RTVue

placed over the unit.

2. Ocular (Front Objective) Lens Cleaning:
We recommend that the ocular (front objective) lens of the RTVue XR Deleted: RTVue

be cleaned daily. A weak OCT image or blurry video fundus image
may be caused by an unclean front lens (eyelash, finger or nose
prints, or excessive dust or dirt from the environment).

Material required to clean front lens:
1 ) Diluted Acetone or Lens cleaning solution
2) Lens cleaning paper

Method:
Wet the lens paper with cleaning solution and wipe the ocular
lens with one pass in one direction. Discard the used lens paper.
Use a new sheet for each repeat cleaning until the lens is clean.

3. Head and Chin Rest:

For head and chin rest maintenance, it is recommended to clean the
surfaces periodically.

Material required:
1 ) Disinfecting agent such as an anti-germicide or isopropyl

alcohol; AND
2) Cloth or cleaning towels

OR
3) Wet isopropyl alcohol cleaning paper pad

Method:
Soak the cleaning cloth or towel in disinfecting solution or use a
wet isopropyl alcohol cleaning paper pad. Wipe the chin-rest cup
and head rest pad.

Deleted: RT'/ue

Deleted: RTVue

7.2 RTVue XR Computer Boot Sequence Deleted: RTVue

// Deleted: RTVue
1. Power up the RTVue XR table. <IDlted i

2. Turn on the.RTVue XR computer. /IDlte:6

3. After Windows Mhas fully initialized, double click the RTVue XR icon Dltd

to launch the application. It may take approximately 1-2 minutes for , Deleted: 100

Windows to fully initialize. 4;,Deleted:
Deleted: 45044

Deleted: xxxxx.005 xxx
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Maintenance & Troubleshooting

7.3 jRTVue XR Computer Maintenance

Optovue recommends performing disk cleanup and disk defragment on a
regular basis to keep theB RT ue XR PC computer runningsnoothy. The Deleted: RTVue
above functions can be found in system tools.

Deleted: RiVUe
Deleted: 6 2
Deleted: 10.0

'IFDeleted:

Deleted: 45044
<J.' )X 0 X

Deleted: XXXXX-005 XXX
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8 Scan Pattern Specifications

8.1 Scan Patterns

Summary:

Name Description # A-Scan -Adjustability Default
scan
Pattern
Line Single linejsveraoino. 1 x_1024 Tasee:6-m-m- Deleted: scan with speckle eiminatLon .

-(0.0i4 irackino Option - lser selectable # of 2-12mm ---- 0_degree (fromn left to .Detd:3

seconds) scans foraveraqjgjto -- (fm~-rgtoiaoio
single B-sean image increment) screen) 4Deleted: process option
presentation) Angle: 0 to Deleted: 32
Divide by 69000 1800 Deleted 15,384 total data points

(10
increment)

-Cross Line CGross line -scan with 2Tx 1024 Transverse: 6mm,
::0011 averaoino.Jrackino (User selectable -#of- 2-12mm 0 degree ( fromn left to - -Deleted: 15

seconds) Qiption ._.-_ scans fo averaw (0:5 ( mm righ! oftemnitor- Delete: 6
- and two B-scanlImae increment) screen)

presentation Angle: 0 to * Deleted: speckle elimination process

1800 Deleted:0
(V1 Deleted:' 16 scans in each direction are then
increment) veraged

HD Line High definition single 1 x 4096 Transverse. 6mm,
-(951 line scan (4 scans are captured - 2-12mm 0 degree (from left to -Deleted: 1

seconds) one is selected for (0.5 mm right of the monitor Deleted: 6
saving) increment) screen)

Angle: 0 to
1800
( 10
increment)

-HD -Cross HigOh -definition coss, 2 x 4096 Transverse: 6mm,
Line line scan 2-12mm 0 degree (from left to

LjO I'a I(8192 data points) (0.5 mm right of the monitor Deleted: 3
seconds) increment) screen) Deltd

Angle: 0 to

180

increment) __________

RN-FL3.45 Four 3-45mm 4 x 1024 Fixed 3.45mm -diameter Deleted: 15
6 diameter circular (4 scans are taken and (From

_(O L Deleted: RTuel
seconds) scans center on disc presented, Avg is also Temple to
Glaucoma presented in TSV/T) Superior to tDeleted: 6.2

Nasal to IIDeleted: 10 0
Inferior I Dltd
(TSNIT convention) Dltd

Deleted: 450444
Deleted: XXXXX-005 XXX
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3D Macular 101 frames equally 10-1x513 Transverse 6mx m
-41751 Ispaced B-scans to 2-10 mm Deleted: 2seconds) cover a square (51,813 data points) (0.1 mm Dltd

volume increment)
fixation at center Angle: 0 to

1 80,
(10
increment)
Width:
1-6 mm
(0.1 mmn
increment)

3 -Dc 7101 frames equally 101x513 Transverse: 6mm x6mm
-4761 spaced B-scans to 2-10 mm -Deleted: 2
seconds) cover a square (57,813 data points) (0.1 mm

volume increment) Deleted: 2
fixation at 20' nasal Angle: 0 to

(100

increment)
Width:
1-6 mm
(0.1 mmn
increment)

3D 141 -B-scans equally 141 x 385 - Fixed 7mm x7mm
Reference spaced to cover 7mm

77 x 7mm volume. (54,285 data points) Deleted:
seconds) Center fixation -- DltdRaster 17 parallel line 17 x 1024 2-10Jmm in L: 6mmDetd
aC~ scans, Tracking ------- ------- length .. W.:4mm Delet-~~ed:o.seons) Option, (User 1-6 mm in K D le d: 4

selectable number of widthDetd:6
B-scans cer line f~lQ 1.D aaMns
location for
averagingj-- eetd

MM6 12 radial line scans 12 x 1024 (12,288 MM6 = MM6 / Radial =6mmn Dltd
a(0178 through a central data points) 6mm fixed diameter Detd:4seconds) point Radial circular pattern

Slicer = up
to 10mm _____ ___

Grid Line 5 Vertical raster and 5 l0 x 6 x 960 (48,000 2 -12 mm 8 mm length x2 2mm
:-(Z696 Horizontal raster lines data points) length and width (250 pm Delet ed:Iseconds) Tracking Otion User 0 -12 mm separation) -

selectable number of width - eee:
6-scans Per line adjustment jDeleted: captured 5 ties each and then
location for aeae

avergin) _______________ _________ Deleted: RTVue

Deleted: 6.2
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Deleted: 45044
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Scan Pattern Specifications

EM-M 13 -horizontal lines 26x 803 + 1-6x535 Fixed 6 _x 6mm -outer
j&43 with 6mm Scan length region. Deetd 130

seconds) and 0.5mm interval, 4 x 4 mmn inner
Retina + 8 horizontal lines (29,438 data points) region

with 4mm scan length
and 0.5mm interval, 250 pmn interval in

central 4mm and 500
13 vertical lines with pmn separation
6mm scan length and outside 1 mm (each
0.5mm interval, side and top/bottom)
+ 8 vertical lines with
4mm scan length and
0.5mm interval, all
centered at fovea

G CC 1horizontal line with 1x 933 /Horizontal Fixed _7mm x -7mm
Z(0,21secon 7mm scan length, line. - -- Deleted: 58
s) followed by 15
Glaucoma vertical lines with 15 x 933NVertical line

7mm scan length and
0.5mm interval,
centered 1mmn
temporal to fovea

CdNH 1f2 radial line scans 3x -965/ring(4.9, 4.6, Fixed 4.9 mm diameter
z(O0f18 I3.4mm !ength & - -4.3j, 3 x 775/ring -centered on the optic -Detd.5

seconds) 13 concentric rings (4.0, 3.7, 3.4), 3 x disc
Glaucoma (1.3 - 4.9mm 587 (3.1, 2.8. 2.5), 4

diameter) x 425/ring (2.2, 1.9,
All centered on disc 1.6, 1.3), 12 x

455/radial line

Grid 5 iVertical -raster and 5 16x 5 x 960 (48,000 2T-12mm -6mm lIength x 2mm
j_(Cl,7 I Horizontal raster lines data points) length and width (250 pm . Deleted: 2.0

seconds) captured 5 times 0 -12mmn separation)
each and then width

___________averagedadten
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Scan Pattern Specifications
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Technical Specifications

9 Technical Specifications

9.1 System Specification

A. RTVue XR Scanner:, jeleed:_RTue

OCT Image Acquisition Rate: , ZJjkHz A-cnsod - Delee2
Frame Rate: 256 to 1024 A-scan/Frame Dltd

Optical Resolution: (in tissue)
Depth: 5pm Dyeet 69
Beam Spot Size: islam

Image Sampling Rate:
Depth: 2.9pmn
Transverse: Slim (nominal)

Scan Range:
Depth: 2 to 2.9mm - - Deleted 3-mm
Transverse: 2mm to 12mm

Scan Beam Wavelength: A840±l0nm, A,\ (FWHW) = Snm
Exposure Power at pupil: 7SOpW

B. Fundus Imager.,
FOV: 320 (H) x 220 (V)
Monochrome CCD Camera: 768 x 498 pixel 1/3" CCD Format
NIR Illumination: 735nm LED

C. Patient Interface:
Working Distance: 22mm
Motorized Focus Range: -1 5D to +20D
Internal Fixation: Center, ±3.50 (Horizontal), and ±180 (Horizontal)
Motorized Chin-Rest adjustable range: 65mm
Joystick controlled X-Y-Z adjustment: X-1 00m, Y-S5mm, Z-25mm
Lock-mechanism: Electro-magnetic activated

D .Com puter Unit:
CPU: 2.66GHz Quad-Core Processor
Hard Disc: 1 TB
Back up Hard Disc: 1 TB
Archive: USB or Network Drive
RAM: 4 GB Deleted: RTVue
DAQ: Camera link frame grabber Deleted: RT

E. Display Unit: Deleted:

19"YFlt Panel LCD Monitor ,', Deleted: RTVue

F. Power Table: ,' Dltd I

Power Input: 11iOV AC. RTVue XRA10O-1) Deleted: RTVUe
J30V A.C. LRTVue XR,1 00-2) Deleted: 6 2

Current: 1.8AMPSDled 10
Frequency: 50/60 HzI
Power Rating: 160W De e"
Maximum Force: 2500N Deletedd:fj5044
Motorized adjustment range: 200 mm feltdXXX05XX
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Technical Specifications

G. Circuit Breaker and Fuse:
Thermal circuit breaker (main power entry)

Rating: 6AMPs, 125-250VAC
Dielectric Strength: 2500 VAC/1 minutes
Operating Temp.: -10 0C to 60 0C

Fuse (Power supply in Scanner)
Rating: 4AMPs/250V
Package: 5mm x2omm
Type: Fast Acting, Short Time Lag

H: Compliance:
General Medical EN60601-1
Medical System EN60601-1-1
EMC of Medical System EN6O601-1-2
ITE (Computer) EN60950

1: Environment:
Operating Condition: (no condensation)

Ambient Temperature. +10 to 400CG
Relative humidity: 30% to 75%
Atmospheric pressure: 700 to 1060 mbar

Storage and Transport Condition:
Ambient Temperature: -40 to 70 0C
Relative humidity: 10% to 100% (include condensation)
Atmospheric pressure: 500 to 1060 mbar

Deleted: R6.2
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10 Appendix- A

A 10.1 Printer Installation

WARNING: When powering a USB-interfaced printer to the RTVue XR system, it is - Delet ed RTVue
recommended to connect the power through the designated power supply outlet in the
PC compartment. This outlet is isolated from the wall plug (building power) through - -
RTVue XR's isolation transformer. -I----Deleted: RT~uo

If the printer is powered from somewhere other than the designated power outlet, the
printer should be placed at least 1.5 meters away from the patient to avoid electric
shock.
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11 Appendix -B

Note: below dat6 is based on clinical study performed on RTVue System (Kl0l55)

11.1 RTVue Precision
Description of Precision Study, Subject Selection Criteria and Pathologies

Instruments:
For the study, 3 RTVues with three different operators and results were compared in normal eyes,
and eyes with retina pathology, cornea pathology, and glaucoma.

Scans:
The measurements and parameters calculated from ONH, EMM5 and 6CC scans. Both eyes were
scanned in each subject.

Precision results are not available for the MM5, MM6 and RNFL 3.45 scan patterns. However,
these scan patterns are very similar to other scan patterns where precision results have been
presented.

The MM5 scan area is included in the EMM5 since the EM±M5 is an enhanced MM5 scan. <
Precision results of the MM5 scan and the EMM5 scan would be identical.

The MM6 scan pattern is a radial line scan pattern centered on the fovea extending out 3 mm (6
mm, total line length with fovea in the middle). The scan pattern shows measurements for full
retinal thickness measurements and inner retina thickness measurements. This is very similar to
the EMM5 scan pattern. This scan pattern covers a 6 mm by 6 mm square area using a grid scan
pattern. It also is centered on the fovea and displays full retinal thickness values and inner retinal
thickness values. Because both scan patterns measure retinal thickness, are similar in size and are
centered on the fovea, the precision performance is expected to be very similar.

The RNFL 3.45 scan pattern is a circular scan centered on the optic disc. The results are
presented as RNFL thickness in the parapapillary region taken from a circle with 3.45 mm,
diameter. The ONH scan pattern is made up of twelve radial lines and 13 circles centered on the
optic disc. The results show RNFL thickness from a circle with 3.45 mm diameter centered on
the optic disc. This is the same information presented for the RNFL 3.45 scan pattern. The main
difference is the fact the ONI] scan pattern has information over a larger area. However the
information presented is the same for both, a circular RNFL thickness profile form a 3.45 mm IDeleted: RTVue
diameter circle. Because of this, we expect the precision results to be nearly identical for the Deleted: 6.2
RNFL 3.45 and ONH scan patterns. 
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Four types of subjects were enrolled in the study at two clinical sites, namely 1) normal healthy
eyes with no ocular pathology, 2) glaucoma patients, 3) retina patients, and 4) cornea patients.
Normal subjects were free from ocular pathology as determined by the Principal Investigator (PI)
at each clinical site. Glaucoma patients were diagnosed as having glaucoma by the PI at each site.
Retina patients included subjects with any type of retina pathology diagnosed by the P1. Retina
pathologies included but were not limited to, AMD, DME, and ERM. Cornea patients included
subjects with any type of cornea pathology as diagnosed by the P1, or cornea alteration including
LASIK. There were 4 normal subjects, 4 cornea patients, 4 retina patients, and 4 glaucoma
patients enrolled for each RTVue device. There were 3 RTVue devices at 2 clinical sites. At one
site, there were 2 RTVue systems and 2 operators at different times. In total, there were 16
subjects enrolled for each RiVue device; a total of 48 subjects were included in the study.

Cornea precision results are available in the RiVue User Manual - CAM (Cornea Adaptor
Module).

Precision Results:
The following tables provide the precision results for the RTVue scans. The data in the table
includes the number of scans per subject group, the overall mean, the standard deviation, the
repeatability standard deviation (Median value of subfields with the minimum of all related
subfield values and the maximum of all related subfield values), and reproducibility standard
deviation (Median value of subfields with the minimum of all related subfield values and the
maximum of all related subfield values).

i) EMM5 Scan Precision Results (Normal, Retina and Glaucoma Patients)
EMMS

_________________________________ Full Retina Thickness Fovea _____________

Nominal Patients Retina Patients Glaucoma Patients

# of Scans 71 71 71

Overall Mean (Overall SD) 243.61 (26.00) 267.15 (73.32) 246.22 (22.14)

Repeatabilily 80' (Mm, Max) 2.57(1.66, 2.57) 2.96(1.83. 3.15) 3.01(1.95, 3.01)

Reproducibility SD" (Mmn, Max) 17.12(1,66, 17.72) 13.78(1.83,1378) 3,01(2.05, 5.80)

EMMS
Full Retina Thickness outside Fovea _____________

Nornal Patients Retina Patients Glaucoma Patients

# of Scants7 71 71

Overaill Mean (Overall SD) 295.05(16.21) 299.03 (30.70) 282.30 (25.26)

Repeatability SD' (Min, Max) 1.96(1.66,2.57) 2.69(1. 83, 3.45) 2.35(1.95, 3.01)

Reproducibility SD" (Mm., Max) 2.116617.72) 2.69(1,83,13.78) 2.66(2.05, 5.80)
Deleted: RTVue

EMM5 'Deleted: 6.2
Ful Retina Thickness Volum 4Dlee:1.
Normal Patients Retina Patients GacmPtinsDeleted: 1.

# fSas7 Deleted: 450,44
Overall Mean (Overall SD) j 0.63(0.03) 0.64 (0.07) 103.02 (12.22))_05X Deleted: )XX-0X05 XXX
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Repeatability SD' (Min, Max) 0.003(0.002, 0.006) 0.004(0.002, 0010) 2.40(1,78, 2.87)
Reproducibility SD** (Mini, Max) 0 005(0.003, 0.015) 0,007(0.003, 0 011) 2,53(l.78, 3.52)

EMM5
Inner Retina Thickness atl nmeasurements

Normal Patients Retina Patients Glaucoma Patients
N#of Scans 71 71 71

Overall Mean (Overall SD) 112,83 (9.16) 11.0(5.5 1302(12,22)
Repeatability SD* (Mini, Max) 1.38(0.88, 1,72) 2.2151 .2 .0(1,78, 2.87)

Reproducibility SD** (Min. Max) 1.70(0.88. 7.09) 3.02(1.57, 6.59) 2.53(1.78, 3.52)

EMM5
_________________________________ Global RPElChoroid Disruption _____________

Normal Patients Retina Patents Glaucoma Patients
N#of Scans 71 71 71

Overall Mean (Overall SD) 5.657 (1.468) 9,797 (3.280) 9.268 (2.552)
Repeatability SOD (Min, Max) 0.207(0.207. 0207) 0.479(0.419, 0.479) 0.761(0.761, 0.761)

Reproducibiity SD)* (Min, Max) 0.736(0.736, 0.736) 0.877(0.877r 0877) 1.611(1.611, 1.611)

-estimate of the standard deviation among measurements taken or the same subject using the same operator and
device in the same testing session with repositioning
-*'estimate of the standard deviation among measurements taken on different subjects using different operators and
devices, including repeatability; in some cases the reproducibility estimates were impacted by mean thickness
difference between subjects in different sites.

ii) ONH Sean Precision Results (Normral and Glaucoma Patients)
ONH

__________________________ -Average RNFL

Normal Patents Glaucoma Patients
# of Scan. 72 72

Overall Mean (Overall SO) 100.82(8.11) 86.40 (14,99)
Repeatability SD* (Min, Max) 1. 76(1.76, 6.18) 1.56)1.56, 5.86)_

Reproducibility SD- (M, Max) 2.11(2.11, 9.78) 7.87(3.92, 16.33)

ONH
- All Sectors

Normal Patients Glaucoma Patients
Al of Scans 72 72 Deleted: RTVue

- Overall Mean (Overall SD) 100.82 (1480) 86.41 (18.55) - Deleted: 62
- Repeatability SD' (Mf. Max) 3,92(1,16,6 618) 4.48(1.56, 5.86) ''Deleted: 10.0

Reproducibility SD- (Min, Max) 5.40(2.11,9.78) 1.84(3.92, 1633)
Deleted:

ONH "Det:454
Horizntal CID Rato Deetd:45=4
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a Normal Patients 
Glaucoma Patients

Overall Mean (Overall SD) 1.27 (0.50) 0.79(0.21)

Repeatability SD* (Min, Max) 004 (0.01, 0.04) 0.08(0,05, 0.08)

Reproducibility SoD (Mi. Max) 0.04 (0.01 0.04) 0.08(0.05. 0.08)

Uof Scans722

Overall Mean (Overall SD) 2.15(0,65) 0.76(0.23)

Repeatability SD- Min, Max) 0.01 (0.01, 0.04) 0.05(0.05, 0.08)

R eproducibilty SD- (Min Max) 0.01 (0.01, 0.04) 1 0.05(0.05, 0.08)

ONH
Cup Area

Normal Patients Glaucoma Patients

# fSas72 72

Overalt Mean (Overall SD) 0.39(0.18) 1.04 (0.53)

Repeatability SD* (Min Max) 0.02 (0.02, 0.03) 0.07(0.07, 0.21)

Reproducibility So'* (Min, Max) 0.02 (0.02. 0.03) 0.07(0.07, 0.21)

ONH
Rim Area

Normal Patients Glaucoma Patients

# of Scans 72 172

Overall Mean (Overall SD) 0.6 (0.17) 0.9 0.8

Repeatability SD* (Min, Max) 0.03 (0.02, 0.03) 0.18(0.07,0.21)

Reproducibility SD- (Mini, Max) 0.03 (0.02, 0.03) 1 0.18(0.07. 0.21)

*estimate of the standard deviation among measurements taken on the same subject using the same operator and

device in the same testing session with repositioning

'-estimate of the standard deviation among measurements taken on different subjects using different operators and

devices, including repeatability; in some cases the reproducibility estimates were impacted by mean thickness

difference between subjects in different sites,

iii) GCC~ Scan Precision Results (Normal and Glaucoma Patients)
GCC

Inner Retina Average
Normal Patients Glaucoma Patients

# ofSeems 72 71

Overall Mean (Overall SD) 98.28 (9.31) 81.76(8.90) Dltd c

RpaaiiySD' (Mn, Max) 186 (1.86,2.07) 118 (1.18,1.59) Deleted;:62

Reproducibility SD** (Min Max) 7.56 (7.32. 7.92) 2.515.33)Deltd 1 0.0
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CC
Iner Retina S-I Averag

Normal Patients Glaucoma Patints
#of Scans 72 71

OverallMeian (Overall SD) 0.69(3.51) 19(8.17)
Repeatability SD* (Min, Max) 1.59 (1.591.59) 2.10 (210, 2.10)

Reproducibility SD** (Min, Max) 1.91 (1.91, 1 91) 2.10 (2.10, 2.10)

Normal Patients Glaucoma Patients

Overall Mean (Overall SD) 0.60 (0.67) 4.30 (3,47)
Repeaftabitty SID' (Min Max) 0.37 (0,31, 0.37) 0.88 (0.88. 088)

Reproducibifity SD** (Min, Max) 0.46 (0.46, 0.46) 1.04 (1. 04. 104)

CC
GCC CLV

Normal Patients Glaucoma Patients
# of Scene 72 71

- Overall Mean (Overall SID) 3,99 (3,43) 1551 (7.81)
- Repeatability SDW (Min, Max) 0.83 (0.83, 0.83) 1.03 (1.03. 1.03)

Repmoducibility SD** (Min, Max) 2.44 (244, 2.44) 1,71 (1,71,1.71)

*estimate of the standard deviation among measurements taken on the same subject using the same operator and
device in the same testing session with repositioning
**estimate of the standard deviation among measurements taken on different subjects using different operators and
devices, including rpeatability; in some cases the reproducibility estimates wcre impacted by mean thickness
difference between u bjects in different sites.

Note: Above data is based on clinical Study performed on RTVue System (K101505)
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12 Appendix -C

Note: below d4t is based on clinical study performed on RTVue System (K1015051

12.1 Signal Strength Index (55!)

For the RTVue, a Signal Strength Index classification is provided for each scan type in order to

help guide the user to determine if the scan quality is acceptable or not. The Signal Strength

Index (SS1) is a quantitative measure for judging image quality. It serves as a guide to help the

user know if the image quality is generally good or not. It is not the only thing to consider when

determining image quality, but it does offer a quantitative assessment of the signal strength in the

image which is a major component of image quality. The Signal Strength Index is based on the

intensity of the reflected light. The greater the intensity (brightness), the higher the SSI. This is

based on a global average over the entire scan pattern. The Signal Strength Index (SSI) is

displayed after each scan. In the above scan, the SSI is at thc top of the scan. If the SSI is low, it

is recommended that the user re-take the scan and try to improve the SSI. The cut-offs

recommended for retaking scans are provided in the table below. They are different for each scan

pattern due to the fact that different scans require different levels of retinal segmentation. For

example, GCC and FMMN5 scans require the inner-plexiform layer to be segmented and this layer

is generally not the most reflective compared to other retinal layers. The ONI{ scan is OK at

lower SSI levels because the RNFL layer is highly reflective and can be segmented even under

less ideal signal strength values. In some cases, the SSI cannot be improved even when retaking

the scans due to ocular opacity (e.g., cataract) or other unavoidable causes. In these cases, the

scan can still be used even with a low SSI but the results should be interpreted with more caution

compared to a scan with a high SSI.

Recommended SfI cut-ofls /fIr each scan
Minimum

SeanType Recommended SSI
EMMSSSI <39
ONHSSI <28
GCCSSI <32

These SSI cut-off values used for RTVue were determined based on an in-house review of a large

data set from the RTVue, made up of approximately 100 scans with a wide range of SSI values

and including scan types -EMIM5, ONH, GCC. MM15, and MM6 patterns are very similar to

EMMN5, ONE) and 6CC scan patterns. (see Appendix - RTVue Precision for further explanation

on scan similarities) To establish the SSI cut-off, approximately 100 B scans were reviewed for 3 DlaW Tu

scan types on the RTVue (EMM5, ONH, GCC). The basic criteria for review was whether Dltd ,

visualization of the critical retinal layers was possible or not, including the ILM (for all scan

types), the RNFL (for glaucoma scans), the IPL (for retina scans), and the RPE (for retina scans). g$Deleted: 10,0

The Un-usable cut off value was determined for each scan pattern to be the SSI value where the 11I1 Deleted:

various retinal layers could no longer be reliably visualized in the B scans. These scans cannot be Deleted: 45044
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segmented accurately if there is no ocular structure that can be reliably visualized with low
variability, The SSI value associated with this point (where retinal layers cannot be reliably
discerned) were used as the recommended cut-off point for the user and are included in the table
above.

In order to validate the recommended cut-off between acceptable and not acceptable scans, the
repeatability of scans was evaluated at difference SSI levels. For this evaluation, repeat scans
were performed on six nonnial subjects with clear ocular media to establish a baseline level of
precision. All 3 4can patterns on the RTVue were evaluated and scans were repeated 3 times in
order to calculate repeatability defined as the standard deviation of the thickness values for each
measurement. The image quality was manipulated by defocusing the OCT image during scan
acquisition. The defocusing and resulting lowering of the image quality mimics the clinical
situation which would occur with media opacity and small pupils. All measurements were
analyzed and the results are provided in the following tables (numbers are the average standard
deviation of the 3 scans averaged across all six subjects). The standard deviation represents the
amount of measurement variability present under different image quality classifications; the
higher the standard deviation, the greater the measurement variability.

FMM5 scan variability results comparing scans with SSI values above the
recommended cut-off and below the recommended cut-off

EMM5

Measur mails Cut-OffBeoCt-f
Fovea 9.58 54.57

Tempo 7.27 62.04

Superior 101.77 43.42
Nasal 6.9 1 52.72

Full T
Retia ln jr 10.90 60,97

Iemp2 5.33 38-96

Superior2 2.90 33,91

Nasul2 5.59 42.38

Inferor2 9.' 52.25

Averag 7.68 49.102

Table I .

Table I shows the standard deviation values of 3 scans averaged over all
subjects for each EMMV5 thickness parameter. The first column of data is the
result when the image quality above the recommended cut-off (equal to or
above the ROC cutoff 39) and the scans are deemed acceptable and usable.
The second column of data is the result when the image quality is listed as _________________

below the recommended cut-off (below the ROC cutoff 39) and the scans are (Deleted: RTVue
deemed unacceptable and not usable, It can be seen that the standard Deleted: 6.2
deviations are very good when the image quality is usable, and then gets much Deleted: 10.0
worse when the image quality is unusable. From the high variability in the Deleted:
unusable scans, it is recommended that 'Un-usable' scans not be used for Deee: 54clinical decision making due to their poor quality. .~,I eleted 005XO XXX
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Appendix Fratd ot Dfut nl 6pBl

ONI- scan variability results comparing scans with SSI values below the

recommended cut-off and scans with SSI values above the recommended cut-

off. ________________

ONH

W.v~uu' Above Beloss Cut-Off

Avg RNPL 2.01 5.88

Sup RNFL 2.5 4,31

In fRNFL 2,76 8.82

Tmo 6.21 11.52

S.uro 3.9 1046

Nasal1 4.55 12-68

Inferior 3.68 8.36

Tb 5.68 14,16

ST 5129 13.37

SN 5.92 15.63

Nb 5.82 15.79

NL 4.52 10199

IN 5.40 14.56

IT 4.29 13.93

TL 7.76 190

Avenge 4.69 1.9

Table 2.

Table 2 shows the standard deviation values of 3 scans averaged over all

subjects for each ON)] thickness parameter. The first column of data is the

result when the image quality is above the recommended cut-off (equal to or

above the ROC cutoff 28). The second column of data is the result when the

image quality is below the recommended cut-off (below the ROC cutoff 28).
It can be seen that the standard deviations are very good when the image

quality is above the cut-off and then gets much worse when the image quality

is below the cut off. From the high variability in the unusable scans, it is

recommended that these scans not be used for clinical decision making due to

their poor quality.

GCC scan variability results comparing scans with SSI values above the

recommended cut-off and scans with SSI values below the recommended cut-

off.

IDeleted: PIVue

IDeleted: 6.2

Deleted : 10.0

Deleted:

Deleted: 45044
_005 XX

ltDeleted: XXXXX-005 XXX
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Ap~pendix Formatted Font (Deful) Ai,16tBl

CC
Above

Meaurmets Cut-Off Below Cut-Opf

Inner Retn Averag I .88 12.25

-Su-pero rg 2.13 14,06

lotiir Aerge 3 25 14.02

-S-I Averag 4 13 12,43

CCFLy 
0.98 3.5

--- CCGLV 1.47 485

Averg 2.31 10.20

Table 3 shows the standard deviation values of 3 scans averaged over all
subjects for each GCC thickness parameter. The first column of data is the
result when the image quality is listed as above the cut-off(equal to or above
the ROC cutoff 32) and the scans are deemed acceptable and usable. The
second column of data is the result when the image quality is below the cut-off
(below the ROC cutoff 32). It can be seen that the standard deviations are very
good when the image quality is above the cut-off, and then gets much worse
when the image quality is below the cut-off. From the high variability scans
below the recommended cut-off, it is recommended that these scans not be
used for clinical decision making due to their poor quality.

Note: Above data is based on clinical study performed on RTVue System (K(101505)

Deleted: RIVue
IDeleted: 6.2

Deleted: =10.0

"1Deleted:
0,Deleted: 45044

Deleted: XXXXX-005 XX
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Safety Notes

1 Safety Notes

General
This instrument has been developed and tested in accordance with Optovue safety
standards as well as national and international regulatory guidelines to ensure a high
degree of instrument safety. Please observe all safety notes and information in this
manual and on the device labels. This device does not produce any waste that needs
disposal. Product contains no material which has a chemical hazard concern.

Proper Instrument Use
1 . Always enter patient information first.
2. Clean patient contact surface (forehead and chin rest according to the

cleaning method in Chapter 7 of this manual).
3. Instantly turn off the power switch of the instrument and disconnect the power

cable if uncertain problems arise.
4. Clean ocular lens frequently to ensure good image quality.
5. Adjust power table height properly to ensure patient comfort during the

examination.
6. Align the patient's head and eye position to the canthus indicator mark on the

chin and forehead rest assembly.
7. Dim the room lights to allow natural dilation of the patients' pupil and to

provide a comfortable visualization of the fixation target without glare.
Note: Chemically induced pupil dilation is not needed.

Intended Use
The RTVue XR with Normative Database s an optical coherence tomography system
indicated for the in vivo imaging and measurement of the retina, retinal nerve fiber
layer, and optic disc as a tool and aid in the diagnosis and management of retinal
diseases by a clinician.

The RTVue XR with Normative Database is also a quantitative tool for the comparison
of retina, retinal nerve fiber layer, and optic disk measurements in the human eye to a
database of known normal subjects. It is intended for use as a diagnostic device to
aid in the detection and management of ocular diseases.

Note: The RTVue XR OCT is not intended to be used as the sole diagnostic aid
in disease identification, classification or management. The RTVue XR provides
data to be used in conjunction with other information, intended to assist an eye
care clinician in determining a diagnosis. A patient diagnosis is the sole domain
of a licensed eye care clinician.A WARNING: THE RTVue XR CANNOT REPLACE CLINICAL JUDGEMENT AND IS
INTENDED TO BE USED ONLY IN CONJUCTION OTHER CLINICAL TOOLS
CONSIDERED TO BE THE STANDARD OF CARE FOR DIAGNOSIS OF EYE
DISEASE.A Warning: User Changes to Software or Hardware

The RTVue XR is a medical device. The software and hardware has been
designed in accordance with U.S., European and other international medical
device design and manufacturing standards. Unauthorized modification of the
RTVue XR software or hardware, or any addition or deletion of any
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Safety Notes

application in any way can jeopardize the safety of operators and patients, the
performance of the instrument, and the integrity of patient data.

Any changes, additions or deletions to factory installed applications.
operating system or modifications to hardware in any manner VOIDS the
Warranty completely.

Warning: Phototoxicity

Because prolonged intense light exposure can damage the retina, the use of
the device for ocular examination should not be unnecessarily prolonged, and
the brightness setting should not exceed what is needed to provide clear
visualization of the target structures.

The retinal exposure dose for a photochemical hazard is a product of the
radiance and the exposure time. If the value of radiance were reduced in halt,
twice the time would be needed to reach the maximum exposure limit.

"While no acute optical radiation hazards have been identified for direct or
indirect ophthalmoscopes, it is recommended that the intensity of light
directed into the patient's eye be limited to the minimum level which is

necessary for diagnosis. Infants, aphakes and persons with diseased eyes
examined has had any exposure to the same instrument or any other
ophthalmic instrument using a visible light source during the previous 24
hours. This will apply particularly if the eye has been exposed to retinal
photography."

Caution: Federal law restricts this device to sale by or on the order of a
Physician or Practitioner (GFR 801.109(b)(1)).

Product Compliance

~ indicates this equipment contains Type 8 applied parts.

Electromagnetic Compatibility (EMC) :EN 60601-1-2:2001
The RTVue XR100 device has been tested to comply with the emission and
Immunity requirements of EN60601-1-2:2001. The RTVue XR100 is
intended for use in an electromagnetic environment where radiated
RF disturbances are not beyond the standard defined in
EN60601-1-2 :200 1.
RTVue XR-100 is a Medical Electrical Equipment that need special
precautions regarding EMC and needs to be installed and put into service
according to the EMC information provided in this Manual.
RTVue XR - 100 is a Medical Electrical Equipment and can be affected during
operation by portable and mobile RE communication devices.
RTVue XR-100 is self-contained medical equipment. It should not be used
adjacent or stacked with other equipment.
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Safety Notes

CB Certification: under IEC 60601 -1
Guidance and manufacture's declaration - electromagnetic emissions

The RTVue XR-lOO is intended for use in the electromagnetic environment specified below.
The customer or user of the RTVule XRIOO should assure that it is used in such an environment.

Emission Test Compliance Electromagnetic environment - guidance
RI' emissions CISPR I I Group I The RTVue XRIOO0 uses RE energy only

for its internal function. Therefore, its RI'
emissions are very low and are not likely to
cause any interference in nearby electronic
equipment.

RE emissions CISPR I I Class A
Harmonics emissions Class A The RTVue XRIOO0 is suitable for use in all

lEG 6 1000-3-2 establishments other than domestic, and
Voltage fluctuations/ Complies may be used in domestic establishments

Flicker emissions and those directly connected to the public
IEC61000-3-3 low-voltage power supply network that

supplies buildings used for domestic
purposes.

Guidance and manufacture's declaration - electromagnetic immunity
The RTVue XRIOO is intended for use in the electromagnetic environment specified below. The
customer or user of the RTVue XRIOO0 should assure that it is used in such an environment.
Immunity Test I EC 60601 test Compliance Electromagnetic

level level environment - guidance
El1ectrostatic :L 6 kV contact + 6 kV contact Floors should be wood,
Discharge (ESO) +8 kV air ± 8 kV air concrete, or ceramic tile. If
lEG 6 1000-4-2 floors are covered with

synthetic material, the
relative humidity should be at

_________________least 30%.

Electrical fast +2 kV for power +2 kV for power Mains power quality should
transient/burst supply lines supply lines be that of a typical
lEG 61000-4-4 1 kV for +I kV for commercial or hospital

___________input/Output lines input/output lines environment.
Surge L EG 6 1000- ± 2 kV common ± 2 kV common Mains power quality should
4-5 mode mode be that of a typical

± I kV differential + I kV commercial or hospital
mode differential environment.

mode
Voltage dips, short <5% UT (>95% dip Mains power quality should
interruptions, and in UT) for 0,5 cycle be that of a typical
voltage variations commercial or hospital
on 40% UT (60% dip in environment. If the user of
power supply input UT) for 5 cycles the RTVue XRIOO0 requires
lines, lEG 61000- continued operation during
4-11 70% UT (30% dip in power mains interruptions, it

UT) for 25 cycles is recommended that the
RTVue XRlOO be powered

<5% UT (95% dip from an uninterruptible
in UT) for 5 sec _________ power source.
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Safety Notes

Note: UT is the A.C. mains
voltage prior to application of
the test level.

Power frequency 3A/m Power frequency magnetic
(50/60 Hz) fields should he at levels
magnetic field lEG characteristic of a typical
61000-4-8 location in a typical

commercial or hospital
environment.

Conducted RF 150kHz to 80 MHz 3Vrms Portable and mobile RF
lEG 61000-4-6 3 Vrmns communications equipment

should be used no closer to
any part of the RTVue
XR 100, including cables,
than the recommended
separation distance calculated
from the equation applicable
to the frequency of the
transmitter.
Recommended separation
distance

d = 1.2 * SQRT(P)
for 150 kHz to 80 MHz

Radiated RE 80MHz -2.5GHz, 3V/m d = 1.2 - SQRT(P)
LEG 61000-4-3 3V/m for 80 MHz to 800 MHz

d = 2.3 - SQRT(P)
for 800 MHz to 2,5 0Hz

Where P is the maximum
output power rating of the
transmitter in watts (W)
according to the transmitter
manufacturer and d is the
recommended separation
distance in meters (in).
Field strengths from fixed RE
transmitters, as determined by
an electromagnetic site
survey, a should he less than
the compliance level in each
frequency range.
Interference may occur in the
vicinity of equipment marked
with the following symbol:

Note 1: At 80 MHz and 800 MHz, the higher frequency applies.
Note 2: These guidelines may not apply in all situations. Electromagnetic propagation is
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Safety Notes

affected by absorption and reflection from structures, objects and people.
a Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless)
telephones and land mobile radios, amateur radio, AM and FM broadcast, cannot be predicted
theoretically with accuracy. To assess the electromagnetic environment due to fixed RF
transmitters, an electromagnetic site survey should be considered. If the measured field strength
in the location in which the RTVue XRIOO0 is used exceeds the applicable RE compliance level
above, the RTVue XRIO00 should be observed to verify normal operation. If abnormal
performance is observed, additional measures may be necessary, Such as reorienting or
relocating the RTVue XRIOO.
b Over the frequency range 150 kHz to 80 MHz, field strengths should be less than 3 V/m.

Recommended separation distances between portable and mobile RF

communication equipment and the RTVue XR - 100
The RTVue XRIOO is intended for use in the electromagnetic environment in which radiated RE
disturbances are controlled. The customer or the User of the RTVUe XRIOO can help prevent
electromagnetic interference by maintaining a minimum distance between portable and mobile
RF communications equipment (transmitters) and the RTVue XRIOO as recommended below,
according to the maximum Output power of the communications equipment.

Rated maximum Separation distance according to frequency of transmitter
output power of m

transmitter 150 kHz to 80 MHz 80 MHz to 800 MHz 800 MHz to 2.5 0Hz
w

d = 1.2 SQRT(I') d = 1.2 SQRT(P) d = 2.3 SQRT (P)

0.01 0.12 0.12 0.23
0.1 0.38 0.38 0.73

11.2 1.2 2.3
10 3.8 3.8 7.3
l00 1l2 l 2 123

For transmitters rated at a maximum output power not listed above, the recommended separation
distance d in meters (in) can be estimated using the equation applicable to the frequency of the
transmitter, where P is the maximum output power rating of the transmitter in watts (W)
according to the transmitter manufacture.
Note I At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies.
Note 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected
by absorption and reflection from structures, objects and people.

During OCT imaging, the essential performance of RTVue XR - 100 consists of the
presence of OCT scanning beam and the continual display of at least the background
noise in the application software.

List of major cables

Part number Specification Max. Length Remark
660-42031 USB 2.0 5 feet
660-42024 Camera Link 6 feet(__________
700-43184 Power Cord 10 feet(__________
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.Safety Notes

Please ask authorized personnel from Optovue Inc. for cable replacement. The use
of cables other than those specified by Optovue Inc. may result in increased
EMISSIONS or decreased IMMUNITY of the RTVue XR system.

Symbols and Labels

d's, Caution, consult accompanying documents.
Note: There are important Operating and maintenance instructions found in

temanual.

Presence of electrical shock hazard.

A Note: Indicates risk of electrical shock due to the presence of non-insulated
high voltage inside the instrument. Do not remove the instrument cover or
padts.

-EBB-Fuse

0 ~Type B Applied padts.

Note: This instrument complies with the specified requirements to provide
protection against electrical shock, particularly regarding allowable patient
leakage current.

Manufacturer
Optovue Incorporated
45531 & 45395 Northport Loop W.
Fremont, CA 94538

EC REPAuthorized European Community Representative

Medical Device Safety Services (MDSS) GMbH
Schiffgraben 41
30175 Hannover, Germany

Es~1 Serial number

II E j Catalog number / padt number
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Safety Notes

Protective Packing Symbols

The protective packing symbols specify the handling requirements and the
transport and storage conditions.

FOLI Fragile, Handle with care

F~l Keep Dry

II This end up

M Relative Humidity (10% to 100%, including condensation)

W 7 Temperature (-40 to 70 deg. C)

Waste Electrical and Electronic Equipment (WEEE) Recycling InstructionsZ When determined that the device is ready for disposal, it is to
be recycled following the policies and procedures reflecting respective
country's requirements. Do not dispose of device as general waste.
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Safety Notes

Product Labels:

RTVue XR system labels (Samples Only):

Model: XRI DO-I for l2OVa.c. input

*RJEF RTVue XR 100-1
opt~vue Voltage: 120 V A.C.

45531 North port Loop West Frequency: 50/60 Hz
Fremont, CA 94538 USA Current: 6 A

AxAI
Tested to comply with

SFCC standard

PIN: 500-47500-001 Rev. A

Model: XRIOO-2 for 230V A.C. input

REF RTVue XR 100-2

opt~vue Voltage: 230 V AtCod Frequency: 50 Hz
45531 Northport LoO'P Current: 3 A

Froinont, CA 945 38 USA

A A! *C E197

STested to comply withFC FCC standard

P/N: 500-47501-001 Rev. A
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Safety Notes

XR Scanner Label: (common for both XRIOO-1 and XR1OO-2 models)

_______REF RTVue XR Scanner

opt~vueVoltage: 120V A.C.

45531 Northport Loop West Frequency: 50/60 liz

Fremont, CA 94538 USA Current: 3.1 A
Fuse:

Rating: 4A1250V
Type: Fast Acting

PIN: 500-47498-001 Rev. A

System PC Label:

REF RTVue XR

Od optoovue Voltage: I I15/230V A.C.
43531 Northport Loop West Frequency: 50/60 Hz

Fremont, CA 94538 USA Current: 6.3 A

Tested to comipiy with

F FCC standard

P/N: 500-47499-001 Rev.A
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Patient Menu

2 instrument Description

2.1 RTVue XR System Configuration:
The RTVue XR system is shipped in one palletized box, which contains the
following hardware:

1. RTVue XR Scanner:
This is the main component of the RTVue XR system. It is used to view and
scan the patient's retina, collect the OCT signal, and send it to the computer
for processing. It also provides a fixation light target on which the patient can
fixate during the scan, as well as a position sensor for automatic detection of
whether the left or right eye is aligned for scanning. Communication between
the scanner and computer is achieved via a USIB cable connection. The
RTVue XR uses a medical-grade power supply.

2. Computer:
The computer is used to control the scanner during the patient examination.
The application software provides data analysis, presentation, and data
storage and archiving. A relational database is included to organize all
patient information and data, as well as to allow for search capability.

3. System Table:
The system table provides power to the RTVue XR scanner, computer, and
computer display through a medical-grade isolation transformer to prevent
leakage current from main AC power. The table elevation can be adjusted to
fit patient height. The telescopic lift that supplies the power of the RTVue XR
system is medical grade-

It is recommended that the user connect the RTVue XR OCT system to a
proper electrical source via the use of an Uninterrupted Power Supply (UPS)
module connected to the wall outlet.

4. Monitor (Computer Display):
A 22" wide screen LCD flat panel display for graphical user interface and data
presentation.

5. Keyboard and Mouse

System Configuration:

Model: XR-1 00-1: 120V AC.

Model: XR-1 00-2: 230V AC.
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Patient Menu

Monitor

RTVue XR Scanner Printer
& Label(optional)

ChinrestKeyboard & Mouse

Tableup/ow
sswitch

Computer

RTVue XR Label &
serial number

System Table A.C. wer Plug
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Patient Menu

3 Patient Menu

The patient menu contains three components:
1. Patient List
2. Patient Information
3. Visit Information

In the patient menu, the user can search, add, and edit patient information. It
is designed to help you schedule a patient's visit in advance, preview today's
or this week's scheduled patients, and search for a patient's history.

3.i Patient List:
The patient list displays the results of the user-defined search criteria.

1. All Patients
2. Current Patient
3. This week
4. Today AllPanf

The patient list display can be
filtered by following criteria: f
1. Physicians name
2. Disease
3. Scan protocol PATHWNME

You may sodt the results by:
1. Patient Name
2. Last Visit Time

You may search for a specific
text string
1. EMR ID 5OE
2. Name (first or last) Am, G& 2037 10,02 AM 20 Scar
3. Last Name only
4. First Name only j,1Z1OA Bc

An 21.261.0,OAM 1BSCS
L- Ma. 2061n* D M 18S

To search:

1 . Type the patient's EMR ID, Name, or Last/First Name in the [Search By]
space and click on the designated button; this will move the searched
patient to the top of the list.

2. Clicking on the patient's name will list all the patient's visits and will open
the patient's information.

3. Clicking on the visit will open the visit information.
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Patient Menu

3.2 New Patient and Patient Information:
To create a new patient, click the [New Patient] button, fill out the information
fields (fields marked with a "*" are required - if the Refraction is "0" Diopters
[spherical equivalent] or unknown, you may leave this field blank.

L"s N.m ENFUID

*Fws N.o

-l f i -v

"RefAn±#Uh1 on Va CS dW

Required information fields are marked by an(*

* First and Last name fields are required. These can be any combination of
letters or numbers. Symbols may be used, but may interfere with the capture
JPEG function. It is recommended that users follow the office convention for
capitalization of names.

* Refraction value (patient's current refraction - Spherical equivalent with Add)
when used, sets the initial focus for scanner. The focus (scan beam and
video fundus image) can be adjusted or fine-tuned in the Clinical Tab during
the scan operation.

* Disease Category is a "user defined" list of diseases. The disease category
(multiple choices) can also be used as a filter for the patient list,

" Diseases can be entered one at a time by clicking the [add new] button.

* The selected Patient Name, DOB, and EMIR ID will be displayed on the title
bar of the Report window.

* The "Ethnicity" field (Use or selection if for user reference only.

* If the [Save] and [Save/Examine] buttons are grayed-out, check to see that
all required fields are filled.

If you are adding the list of patients with appointments for OCT scanning that day, then
click the [Save] button at the bottom.

If you are entering the patient data in just prior to scanning the patient, then use the
[Save/Examine] button at the bottom. This will add the patient, create a new visit
with today's date and take you directly to the Examine mode.

3-4

RTVue XR User Manual Version 6.6 PIN 580-47497-001 Rev A

Optovue ite. 2 -Page 182 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Patient Menu

* If you would like to cancel this operation, then simply click on [Cancel] button
to exit the New Patient screen.

3.3 New Visit
To create a new visit for an existing patient, click the [New Visit] button and
then click [Save]. If you would like to cancel this operation, then simply click
the [cancel] button to exit the New Visit screen.

You can also create a new visit for an existing patient by right clicking on the
patient name in the list, and selecting "Add New Visit"

3.4 Select Date of Birth Format

The default format of date of birth can be set in the User Preference:

QWaP LM
pa"CE
*=cWI=1

Note The RTV XRcmutrsttnsmutmth h at omapciidi
RiueXRbo cnlge the coptrdtIetnslasolwtesesblw

Noele The ropeX cuer formatg ins "Short Dh ate ormat" undeethefDae" tab

3.5 Editing Patient or Visit In formation

* To edit a patient's information, select the patient name from the Patient List
and click the [Edit] button.

* To edit a patient's visit information, select a visit date in the list of visit dates
for the selected patient, then click the [Edit] button.
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Patient Menu

V.teD o VmsiTr

3.6 Patient List Shorfl-cuts
Click on the patient's name to view patient visits. Right click on the patient name
or visit date to view options:

* Add New Visit - automatically create a new visit using the current date
for the selected patient, which takes the system directly to the
Examination screen. Visit information is left blank.

* Delete Current Visit - Deletes the selected visit (any visit in the patient
visit history)

_JMI
-Apr 23, 2007 11:42 AM 2
-Apr 20, 2007 10: 15 AM 2 5 Delete Current Visit

-Dec to, 2006 11:39 AM 17~ Delete Current Patient

-Dec 09, 2006 11:55 AM 2 Scans
Nov 06, 2006 06:21 PM 23 Scans

* Delete Current Patient. - Permanently deletes the selected patient (a
warning message appears first to verify that this is the intended action).

Click [OK] to confirm the delete action, or

DeltedPatentcaniotbe ecoed. [Cancel] to withdraw the operation.

Do you wait to corninue?

*If the [Save] and [Save/Examine] buttons are grayed-out, check to see
that all required fields are filled.
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Patient Menu

3.7 Correcting visit linked to the wrong patient
The user has the option of moving a visit (complete visit not specific scans)
from an incorrect patient association, to the correct patient association.
(Care should always be taken by the user to ensure that the patient
being scanned is the specific patient selected in the application to
associate the scan data).

1. Select the Patient > Visit you wish to move
2. Select "Move a visit to another patient" from the Database

Management menu (Figure 3.7A)

tveri a Qii In p t r oerpet

flin - Sask: oeavd oaohrpbn

Figure 3.7A

3. Confirm that you wish to move the selected visit (first confirmation
request)

Figure 3.78

4. Select the correct patient you wish to move the visit TO, select OK

259
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Examine Menu

4 Examine Menu

4.1 Acquiring OCT Images
The following is a general procedure to acquire OCT images:

1. Select an Existing Patient or Create a New Patient.
2. Select today's visit (if it exists already) or create a new visit. Note: new

scans cannot be added to visits prior to today's date
3. Click the Examine tab (if not automatically directed).

4. Select desired scan protocol or scan patterns (Single click to load into
scan menu).

5. To launch, you may do any one of the following to activate the scanning
process.
a. Double click the scan name in the scan list.

b. Highlight the scan name (single click) then click on the SCAN button
at bottom center of the screen.

c. Press the joystick button.
6. Ensure that you have positioned the patient correctly as follows: Patients'

chin in the system chin rest with mouth closed, patient forehead against
the system forehead rest, patient eye to be scanned aligned vertically with
the canthus mark on the system head frame.
a. Please refer to section 7.1 (Maintenance & Troubleshooting),

item #3 on cleaning the chin rest and forehead rest surfaces.
7. Align center of the patient pupil with center of scan (pattern in the live

video image on the screen, and move the scan head towards the patient
so that the video image passes through patient's pupil.

8. Adjust distance to patient to get best illuminated fundus IR image (view of
fundus from edge to edge - there may be dark areas on either side when
Imaging the optic disc).

a. (Do Not Stop forward movement if a live scan appears in the
scan window before you achieve a good IR image of the fundus.
Set the working distance first)

9. Hold scanner head still and click on the "Auto All" button if no scan is
visible in the scan window. This will optimize the image and should place
it in the target area (between the red dashed lines).

a. Double clicking in the scan window will also activate the "Auto All"
button and will - in turn - perform the Auto Z (Axial length), Auto P
(Focus) to offset the refractive condition, and Auto P (Polarization)
to adjust for differences in the device and patient polarizations

b. If scan is visible somewhere in the window, click once in the scan
window and use mouse scroll wheel to bring scan to target area.
Then use the Auto P and Auto P functions to optimize the scan.
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Examine Menu

10. Adjust scan positioning in the fundus area, visible in the live IR image (if
it is not where you wish it to be) by:

a. Double clicking the mouse cursor in the center of where you want
the scan to be done (IR image) OR

b. Click and hold down on left mouse button with cursor on scan
pattern, drag to desired location, and release the left mouse
button.

11 . Optimize the scan signal strength/ image quality using position (X[Y),
Focus or P-Motor. Look for the high GREEN bar on the right side of the
live scan window.

12. For Non - Tracked Scans

a. Capture scan (by pressing the joystick button) - this is the capture
function.

13. For Tracked Scans

a. When acquiring the OCT image with Tracking, start the process as
one normally would when scanning with the RTVue. Before starting
the scan, the number of averaged scans and scan width can be
adjusted in the scanner control Auto tab. The user is also given the
option to turn Tracking mode on/off (green dot = on, red dot = off).
For more information on the scanner control tab, see section 1.3

b. Once the scan settings have been specified, make sure the IR
image has a clear fundus image. Tracking is tracked by the blood
vessels and optic nerve in the IR image, therefore optimizing the IR
image is critical, particularly in the nasal region where vessels
around the optic disc are most pronounced. It often helps to lower
the brightness settings and turn up the contrast in the scanner
control ADVANCED tab. There should be good visibility of optic
nerve and blood vessels without glare or shadow artifact. The below
images give an example of a good and poor IR image.

c. Once the IR has an acceptable image of the fundus, the capture
button will turn green and is ready for capture. When capturing, a
small progress bar will indicate tracking progression on the bottom
left of the screen, and a crosshair in the IR image will indicate how
the current scan location matches with the beginning scan location
which will help with monitoring how well the patient is fixating. When
the progress bar has finished loading, the capture process will have
finished.

d. If the "checkmark" is GREEN then the system is actively tracking the
I R image and you may start the capture process by pressing the
joystick button, or clicking on the green checkmark with the mouse
cursor.

e. If the "checkmark" is grayed out, the system is not actively tracking
the IR image and the capture function is not available.

2(2
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Examine Menu

Example of a good JP Image Example of a poor II? image

14. Save the scan.

4.2Acquiring Scans in Followup Mode
In Follow up Mode, a crosshair will be shown in IR image. Before starting the capture
process, the crosshair should be aligned as closely as possible with the scan indicator
line as shown in the image below in order to repeat original scan placement.

When aligned within tolerance, the crosshair will turn green and the capture button will
also turn green. If the crosshair is not property aligned with the scan indicator line, the
crosshair will be red and the capture button will be grayed out (not available). The
patient may not be fixating in the same location as the previous scan and may need to
be re-instructed. Aternatively, if a new scan location is desired, then the follow-up
mode may be turned off (green dot =ON and red dot =OFF).

OD *

E C.w O0.E 0 }LE

(NAZM 5 74 1670

G=P.oc. M~ In

- 0 1 I~ X-

1) shows the reticule lined slightly below the target area with a match of .70

4.3 Scan Controls

Button presentation before starting a scan
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Examine Menu

Initiates a scan

Button presentation while in live scanning mode and Tracking lock achieved
(on Tracked scans with Tracking option ON only) Checkmark is gray when there
is no Tracking lock

Capture/Acquire the data (scan) Cancel/abort scanning

4.4 Protocols
Scan patterns available are organized into two groups based on primary
purpose: Retina and Glaucoma

The Protocol TAB is the first TAB (left to right) in the Examine screen. It is
recommended that for optimum patient through-put each practice either use
the recommended Protocols that are installed with the system, or set up
their own protocol based on the practice patient demographics. This will
allow a single "selection" for retina or glaucoma patients.

Standard Protocols include CU Baseline and OU Follow-up for both Retina
and Glaucoma.

It is recommended that you set up protocols that are based on your
patient pathology demographic and practice terminology. For example
"Optic disc Analysis', "Retina - First V/isit", Glaucoma Follow Up, etc.)

Protocol Tab

Retina au Baseline

Retina OU Follow Up

Standard CU Baseline Glaucoma

Standard CU Follow Up Glaucoma
?264
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Examine Menu

Retina Tab

WGrid Line

W EMMS

S3D Reference

Glaucoma Tab

RNIFL345

S3D Disk

CONH

2GCC

NOTE: ONH (Optic Nerve Head) was formerly labeled NHM4

NOTE ON CAM OPTION: If you have the CAM (Cornea-Anterior
Module) Option installed on your RTVue XR, you will have
additional tabs in the Examine View screen. Please refer to the
CAM Option User Manual for detailed explanation of the use of
the CAM Option for the RTVue XR system.

4.5 Selecting a Patient to be examined;
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Examine Menu

There are two ways to select a patient for examination:
1 . Select Patient from Patient Menu using either the [Patient Name] to sort

alphabetically, or [Last Visit Date) to display from most recent to oldest
visit in database.

2. Use the <Search> tab in the Examine Menu. To exit the Search window,
click anywhere outside the window.

-IF%
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4.6 Scan List:
The scan list shows the scans to be performed in the current visit.

1 . Select the scan pattern from the upper window or a scan protocol (click
on the <Exam Protocol> tab to bring up the scan protocol window).

a. A single click on the scan pattern will load" the scan in the exam
list window.

2. 00 and OS are checked by default.

3. If you wish to scan any particular pattern more than once, you will need to
select how many times each set of scans will be performed first.

Raster 1), Select scan pattern
F~~1 with single click to

MNIB 'load" into the "To Do
_ List".

SE MMS5

~3D Reference

jGrid 2). Select number of times (if more
than one) each scan will be performed

9joo A 905 *ofcas 1 BEFORE selecting the specific scan.

Scan Type Eye Repeat

I .Line OD I
El.Cross Lin e0 OD0

EE D I
*I GCC OD I

El0 3D0isk D I
E]0ONH D I

An empty green circle indicates that the single scan has not been completed.
A solid green circle indicates that the scan is complete.
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4.7 Scanner Control Tabs
The default GUI setting will present two tabs during the Examination process
(Auto and Manual).

4.7.1 Auto Tab
The Auto Tab contains only the minimum function buttons to enable
automated acquisition of optimized scans with minimum actions from
the user.

a. Light & Dark Eye Buttons: Accesses the Brightness and
Contrast default settings for each affecting the live lR image

b. Illumination Control Buttons: Reduces or increases the IR
illumination for the live IR image viewing.

c. Grayscale / Color live scan Buttons: Select the viewing
preference for the live OCT scan in the upper window (if
different from default setting). NOTE: Default presentation of
color or Grayscale can be set in the [OCT lmage>Scan
Parameter Setting] window.

d. Auto All: this button initiates the all of the automatic functions
of the Auto Z, Auto F and Auto P buttons to optimize the scan.

e. Auto Z: Automatic adjustment for the Axial length

f. Auto F: automatic adjustment for the refractive state

g, Auto P: Automatic adjustment for polarization

h. Followup ON /0FF Button

i. Tracking ON/OFF Button

j. Scan # slider (number of scans to collect for averaging)

k. Size slider (set length of scan line)

Auto !Mal i Advancd

AutWOOL

scan# 165_ J 1A4 3

SLe a70 2
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4.7.1.1 Use of Auto Tab Controls.

1. Set the number of scans to collect for averaging and the length of scan
you want to use.

a. If this is a follow up scan to a previous tracked scan, the scan
length will be grayed out as the value will match the previous line
scan for that eye

b. After aligning on the pupil and moving the scan head forward
through the pupil (IR image) to achieve a view of the fundus, Hold
scanner head still and if there is no scan visible in the live window
click on the "Auto All" button. (You may also Double-click
anywhere in any of the live scan windows to activate the "Auto
All" function (one to four scan windows appear depending on the
scan type).

2. After aligning the pupil and moving the scan head forward to achieve a
view of the fundus in the IR image window activate the Auto All function.

a. NOTE: You only need to use the Auto buttons for the first scan
taken on the first visit. After the first scan is optimized and
captured, the same settings should be used for all subsequent
scan for that visit. The system will store the settings for that
patient (each eye) for any follow-up visits.

3. Double clicking in the scan window will also activate the "Auto All" button
and will - in turn - perform the Auto Z (Axial length), Auto F (Focus) to
offset the refractive condition, and Auto P (Polarization) to adjust for
differences in the device and patient polarizations

4. If scan is visible in the window, click once in the scan window and use
mouse scroll wheel to bring scan to target area. Then use the Auto F and
Auto P functions to optimize the scan.

The Auto Average button will appear after the scan is complete - only if
the scan pattern is one that uses the Averaging function. The Manual
Average button will also appear in the Manual Tab

4.7.2 Tracking Feature
The RTVue XR has tracking as a standard feature. Tracking consists of
moving the scan beam, based on image alignment techniques, to scan
approximately the same part of the eye in the event a patient blinks or if their
eye moves away from the fixation target. Tracking allows collection of a
higher number of usable scans in approximately the same area which may
provide sharper images. This allows users to scan patients who have trouble
fixating at the fixation target or patients who cannot avoid blinking during the
scan capture process. Furthermore, the operators have the ability to turn
tracking on or off as deemed necessary. Thus, tracking provides operators
with more control in the scan acquisition process.

RTVue also provides a Follow up mode for follow up visits. Follow up mode
consists of adjusting the scan beam based on image alignment to begin
scanning approximately the same part of the eye that was scanned in the
previous visit even in the event the patient does not maintain same fixation
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from one visit to next. This feature can be turned on or off as deemed
necessary.

Tracking is available for the following scans: Line, Cross Line, Raster, and
Grid Line. In the tracking software release, the scan acquistion behavior in
RTVue is changed. As opposed to clicking the capture button to end the
scan, the new software works by clicking the capture button to start the scan.
This behavior applies to all scans regardless if Tracking is turned on or off.

4.7.3 Manual Tab
The Manual Tab contains the slider controls to manually adjust the Z, Focus
and Polarization directly, as well as manual controls for the other step control
buttons on the Auto Tab

Ato n Mad =1

EmC~.Cdo QDarkEye OuLigtEy
ItzmbSx __ ] £ 11 A ion

&Gry Scale 0QCakcScale

EZZMdtw K_0 204

c F-e o _-15Cj 20D

I Qwiusa Fbw Ca"

4.7.3.1 Use of Manual Tab Controls

1 . Eye Color: Select dark or light according to patient iris color to optimize
the illumination, brightness, and contrast settings for IR image. The
individual Brightness and Contract adjustment are in the Advanced Tab.

a. If neither eye color is selected, then the default settings are the
average of the respective values of illumination, brightness, and
contrast for the dark and light eye.

2. Illumination: Adjusts the IR illumination for the IR video image. Level is
set by selecting Eye Color, but may be adjusted separately to attain best
image.

3. Grey Scale /Color Scale: Toggles live OCT image in gray-scale or color.

4. Z Motor!/ Auto: position adjustment: Click on the OCT image window,
then use thumb wheel on the mouse to adjust Z-position. Double clicking
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on the OCT image window will auto-search Z position. This is the same
as clicking on the "Auto" button next to the Z Motor.

5. Focus adjustment: Use to focus OCT and video image resulting in a
sharper image. Use the slider control to fine tune the focus of the IR
image and Signal strength of the OCT scan.

6. P Motor: Polarization adjustment to optimize the OCT image signal
strength resulting in a clearer image.

7. Vitreoretinal / Chorioretinal: Setting are programmed based on scan
design to enhance either the information above the RPE (Vitreoretinal), or
the choroid and overall information (Chorioretinal)

a. Vitreoretinal: This setting puts the highest signal strength at the
top of the scan window and results in higher signal strength in the
inner retina layers (RPE through ILM and vitreous)

b. Chorioretinal: This setting puts the highest signal strength at the
bottom of the screen, resulting in a stronger signal - and better
visualization of the choroid.

8. Fixation Control: Use to change preferred fixation location (if other than
default setting) for patient to focus on. There are five fixation settings.

9. Process Average: For the Line scan, Cross Line scan, Raster scan,
and Grid scan, you have the option of averaging the multiple scans to
achieve and final "averaged" image. This process is used to reduce the
noise of the OCT image and provide a speckle less B-scan result. Eye or
operator motion may limit the number of frames that can be used in this
process. Quick eye motion may also smear the OCT image and reduce
the quality.

4.8 Advanced Tab Controls; (Recommended for
Advanced Users only)

This tab is hidden as the default setting

1, OCT Image Noise: Adjusts the noise level of OCT for best visualization
of retina tissue. The default value is "3". This should not be changed
other than by an expert user

2. Scan Length: To adjust the scan length with the center of scan fixed.
3. Scan Width: To adjust the width of a raster scan. The number of raster

scan lines will be equally spaced in the width of scan pattern selected.

4. Scan Angle: To rotate the scan around the center of the scan. Use slider
to rotate the scan or click on the scan graphic in the IR window and use
the mouse wheel to rotate the scan direction.

5. Video Brightness: Controls the brightness of the Video image only (not
the OCT scan)

6. Video Contrast: Controls the amount of contrast or shading between
areas in the Video Image only (not the OCT scan)
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7, XY Offset: The arrow keys can be used to move the scan pattern around
in the IR image in very small steps. Below are the two most common
ways to position the scan in the desired location:

a. Click and hold down the left mouse button on the scan graphic in
the live video image and slowly drag the scan pattern to desired
location.

b. Double click the mouse cursor in the center of where you want
the scan to be. The scan pattern will shift and center on the spot
you selected. (Recommended method).

4.9 Setting the Image control default
The Scan Parameter Setting menu can be found by clicking the OCT Image
menu.

Average Property

- N OeMode
Scan Paameter Settirn

The user may now set a different default live scan view mode between the
Examine and the Review sessions. The view can be individually set for either
Grayscale or Color presentation of the live scan. Go to Scan Parameter
Setting under the OCT Image menu

1W

P w ocr Dagnf O~ kp
®QGWSc& Ocfka®avsak ( 'ryae OcQtrsde QSnMAxnW*
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NOTE. Setting for "Image Quality Signal Strength Index" should not be
changed by other than Research site users with prior approval from Optovue
personnel.

4. 10 Correct Alignment of live OCT image

In all scan patterns, you will see one or more pairs of parallel red dashed
lines. Some scans may have as many as four "live scan" windows with the
target zone parallel lines. In any scan, the optimum placement of the live
scan is between the red dashed lines, Ithe lines are horizontal, the scan
should be in the upper part of the target area. (3D disc scan will have some of
the scan image fall below the lower line; this is OK)

In the case of vertical red dashed lines (such as in the ONH), the physiology
targeted should be between the two parallel lines. (See below)

If you select a different scan mode (Vitreoretinal / Chorioretinal) than the
default setting, the location of the red dashed lines will shift to the top or the
bottom of the screen, depending on where the default position is.

Below is an example of the correct ONH scan alignment.

1. Place Choroid endpoints (RPE tips) (Red arrow) between two vertical
guide lines

2. Place circular scan between two horizontal guide lines
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In this version, a vertical lie is provided in the center of "live scan"
windows as well to aid centering of the scan.

NOTE: Live scans for all patterns are to be placed between the red
dashed "target zone" lines. Target zone may be near the top or the
bottom of the live scan window depending upon the Vitreoretinal or
Chorioretinal setting.

4.11 Averaging (Auto and Manual)

Automatic Averaging will take place immediately after capturing a Line,
Cross Line, Raster or Grid scan. This is a noise-reduction function to
reduce the amount of speckle noise in the image. A Speckle less B-scan is
presented as a result of this noise reduction function.

N

4.12 Reviewing Scan Images:
After stopping the scan, the window will automatically bring up a list of
thumbnail images. Click on any thumbnail image to display that scan in the
working window. The window can be closed with the Microsoft Windows
'Close" (X box) icon on the upper right hand corner.
RTVue XR utilizes two 3D scan patterns to produce an SLO type image for
registration purposes. Providing vessel registration and optic disc centering
for orientation and serial registration, these scans produce the baseline image
that enables real change analysis of both retina diseases and glaucoma.

Higher measurement precision due to registration:
Registration of images increases the repeatability and of measurements
between visits. With the new registration feature, the average improvement
for vessel registration is 1.2 microns.

For the EMM5, the average full retinal thickness 95% repeatability estimate is
4.5 microns. For the ONH scan, the average RNFL thickness 95%
repeatability estimate is 10 microns.

A. 3D Reference (for EMMS registration - retina diseases)
This scan produces an SLO like reference image of 7mm x 7mm (7,000 x
7,000 microns on the macula). This scan utilizes an "En Face" perspective
to produce a high contrast grayscale image of the retina surface detail.
This En face image is used as the reference and registration image for the
EMM5 macular map (explained later in this section) based on vessel
tracing.

74
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Figure 4.14.A

Resulting SLO type reference image for EMM5 registration

Figure 4.14 B

EMM5 scan pattern contains a sampling raster, offset from the mapping grid in order
to capture a vessel tracing for registration purposes.
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Possible instances in which rescanning may be required to establish a new
reference and baseline scan:

A new reference image may be desirable in the event of the vessel changing
(orientation) or moving, due to disease progression or surgical intervention. EMM5
scans from that point on would use the newer reference image; however the mapping
scans that existed prior to the new reference being established will remain registered
to the original reference image.

B. Reference Image for ONH Map (Glaucoma)

For serial registration of the ONH (Optic Nerve Head) scan for glaucoma, the
3D Disc scan is used to create a baseline SLO type image. The ONH scan
pattern produces vessel tracing patterns that are matched to the vessels in
the SLO en face result of the 3D Disc.

Image for vessel
registration

Figure 4.140C

The 3D Disc scan result also provides the detail for the automatic tracing of
the disc boundary (disc margin). This provides the disc margin shape and
exact center of the disc, each of which is used along with the vessel tracing
for serial registration of data and change analysis.

276
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Auto-detection of
disc margin

Verifiction o

V erfcatince of scnb e o"es dfutr"o.hnteslcini

Theay opne Auordtt 3D bnalsine wile, sving scan" ise luocdatein Ufdsriltk
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compared to if opened with disk already drawn (during scan save).

If ONH scan is analyzed prior to analyzing 3D disk, following window appears.

4-17 277
RTVue XR User Manual Version 6.6 PIN 580-47497-001 Rev A

Optovue Inc. Page 203 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Examine Menu

No D asfri (deence inagej in datase Cat41 wil
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Process withou baseline

Prcs later... 1(

"Process later" option is recommended, which will act as a "cancel" function.
Then 3D disk scan should be opened and analyzed. At this point the auto-drawn
disk boundary can be modified in needed. "Save" button needs to be clicked to
save the boundary if any changes to the auto-drawn boundary are made. If no
changes are made, then leaving the 30 disk scan automatically saves the disk
boundary.
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5 Analyze Menu

5.1 Analyze Layout
Prnt

Measuement0117 (0

Measunn toolsen tos n

* ~u A OCT imaae enhancement

T*woa varo' Report form window
(Analyze report)

Figure 5.1

1 . Report Form View: The default Analysis Report view (This is also the Print
Preview form) with analysis results

2. Measurement View: Activates the view and tools for manual measurement
on the OCT images and the presentation ratio. (Right Click Options)

3. Print: Send the current screen to the printer (any Window's compatible
printer)

4. Measurement Tools Image Enhancement: The measurement tools
become available when in Measurement View, including the appropriate tools
for the CAM Option (Cornea-Anterior Module). The image enhancement tools
for the OCT scan (increase or reduce background noise) and IR image
(contracting).

5. Image viewing tools: remove tracing lines, zoom, area of interest selection
and Undo/Redo

6- Scan Results List: All scans performed during the selected visit are listed
below the Exam Date

7. All presentations (Analysis and Measurement views) appear in the window to
the right of the controls
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5.1.1 Analyze List
After selecting the patient, a list of scan records will appear under the
tool window. Click a particular scan pattern to show the results in the
report window.

NOTE: Depending on the type of scan, it will sometimes take 5 to 15
seconds for the to the measurement result to appear the first time the
scan data is selected. (This is due to calculation time). After the first
time, the calculated (processed) data is stored and subsequent viewing
will open in less time.

5.1.2 Diagnosis Data Input Field
At the bottom of the Report screen is a textbox labeled "Diagnosis".
Any text entered here will be saved automatically when you exit the
Analyze menu, whether you move to another window or exit the
application entirely. This information is specific to the scan; it will not
be displayed in other scans or visits from this patient.

5.1.3 Change / Symmetry / Comparison Analysis
If there are eligible scans available in the patient visit history, the
related Change and/or Symmetry and Comparison options will be
available. Click the button to activate the additional analysis.

Click to list scans that may be
used in Change overview with
the current scan.

Comprisn Chnve Symmetry

1 - 05/21/2008 14:35:30 7
Toreturn to the default report

2 - 05/21/2008 14:35:30 vyiew, click 'BACK"

Note on Change Analysis: Up to six (6) ONH scans, four (4) GCC
scans or four (4) EMM5 Retina scans may be included in the Change
report.

If the patient history contains six visits or less, all visits will be
automatically selected and the report generated automatically for
presentation
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5.2 Measurement

Measurement tools are accessed by clicking the icon.

5.2. 1 Tools:
I. DIstance tool: Measures thle distance between two points.
2. Area tool: Measures the area of a polygonal area.
3. Point Line: Draws a line between two points.
4. Text Annotation: Add text to images.
5. Grey/Color Toggles scan display from gray-scale and pseudo-color.
6, Snapshot Saves the Report Page in .jpg format, File name has

default but is user editable. User defined destination
7. Select: Click to deselect the tool in use.
8. Pan: Moves the OCT image around in window.
9. Undo/Redo: Return to previous or prior state before/after an action.
10. Zoom: Zooms in or out of the OCT image. (No interpolation)
11. Zoom to fit. Fits all scans in the scan pattern into the window.
12. Show boundary. Display/remove boundary on the OCT image.
13. OCT noise: Increase (white) and reduce (gray) OCT noise level.
14. Video: Brighten (white) and reset (Grey) video image contrast
15. Negative Image: inverts the presentation of the gray scale images.

The black background will change to white.

13). OCT Noise fonmat
Control
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5.2.2 Using Manual Measurement
To make a manual measurement, first select the tool, and then make
the desired measurement on the selected OCT image. Next, select an
initial or "anchor" point and then proceed to the second endpoint (linear
measurement or arrow) or the next in a series (area measurement).

Right clicking on the measurement will show the properties of the tool.

Hatc No Hach

El~~Ca bt- n--

NOTE:
* You can select the Snapshot Tool (camera icon) to export a .jpg of

the Measurement report screen.

* You may select the Print option to print a copy of the Measurement
report screen with the practice and patient information header.
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5.2.3 OCT Scan Selection
Above the Measuring Tools, there is a drop-down menu labeled
"Scans". If the scan pattern performed had more than one image, the
different scan images are available for viewing by selecting from the
drop-down menu.

When evaluating a specific scan in the measurement view, you now
have the option of showing the scan in a 1:1 ratio and altering the Y-
axis display

1:1 Display option results (scan shown at 1:1 pixel presentation)

Analyze View - Retina Reports
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5.2.4 Line
If you used the Averaging option prior to saving the Line (or Cross
Line) scan, bath the Average and last single B-scan image are saved
and available far review in the Analyze view.

Note: The NID Line and NID Cross Line do not have the average
option.

Click on the [Average] or [No Average] button to select which image
will be displayed.
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5.2.5 Cross Line

The Cross Line results are shown with the scan orientation aligned to
the direction the scan was taken.

Presentation is either with Average or No Average as with the line
scan.

5.2.6 Grid
Grid scan shows the exact scan location of five horizontal and five
vertical scans in the grid. When this scan is captured upon capturing a
3D Reference scan, it uses registration from 3D Reference and applies
a patch in this scan to show ten grid lines (five horizontal and five
vertical) on the reference SLO style image to show the exact location of
the scans taken.
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Above image shows the Grid scan in analysis made. Note the grid
lines on the reference SLO style image in Baseline Tab at the bottom
left corner of the image. Mouse wheel or arrow keys can be used to
scroll through each of ten scans. The red rectangle around the
thumbnail of a scan denotes the scan that you're currently looking at
in the large window above it. Also the appropriate grid line color
changes to red as you're scrolling through the scans.

Right clicking the SLO style image and then selecting "Patch On"
allows you to see the patch and how well the vessels in the patch
align with vessels seen on the reference SLO style image. While the
algorithms do the aligning with a very high success rate, the patch
can be moved manually to align vessels on the patch and on the SLO
style image. Grid lines will move with the patch giving the exact
location of scans taken. See the image below. Proper alignment of
the vessels on the patch with those of in the SLO style image are
denoted by green color. Any misalignment is denoted by yellow.

5-87
RTVue XR User Manual Version 6.6 PIN 580-47497-001 Rev A

Optovue Inc. Page 213 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Analyze Menu

Baselin a

5.2.7 EMM5 Analysis Report

The EMM5 scan is registered to a reference SLO style image created by
the new 3D Reference image scan. (31D Reference must exist)

The EMM5 includes a raster sampling that is acquired in the middle of the
EMM5 scan (horizontal line scans - raster sample scans - vertical line
scans) in an area inferior and nasal from the EMM5 scans.

This allows the sampling to capture the larger vessels lying inferior to the
optic disc and use this "vessel tracing" to register to the SLO reference
image.
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* The scan display control is active when the reference lines are Blue,
and Locked when they are Red (single click will change the state from
the map only)

* Macular thickness values (red circle), and retinal cross sectional
images can be seen by moving the mouse cursor around the macular
color-coded map. These will update while the display control is
unlocked (lines are blue), and lock when the display controls are
locked.

* The grid shows the EMM5 scan pattern (available scans indicated in
white). The horizontal and vertical cross section image will be
displayed corresponding to the color highlighted scan lines. The
thickness and coordinates at the tip of the cursor are displayed in the
center area of the page.

The mapping presentations for Thickness, Elevation and Significance are

selectable at the bottom left of the report.

* Full Retinal Thickness measured from VRI to RPE layer.

* Inner Retinal Thickness measured from VRI to IPL.

* Outer Retinal Thickness measured from the RPE layer to the IPL

*RIPE and ILM Elevation: show the height of the RIPE or ILM relative
to a reference plane. The reference plane is the best elliptical fit to
the RPF boundary.
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adjustments as necessary. The ILM segmentation line should be at the retinal surface
at the ILM. The IPL segmentation line should be at the bottom of the IPL layer. The
RPE segmentation line should be in the middle of the RPE layer. If the segmentation
lines are not accurately placed, the thickness measurements will be affected. If the
user performs any manual correction, the results will be valid and the scan can be
used.

Overall p~recision results with the EMMS scan for normal. retina patients, and glaucoma patients:

EMMS
Full Retina Volume __________

Normal Patients Retina Patients Glaucoma Patients

# of Scans 71 71 71
Overall Mean (Overall SD) 0.63 (0.03) 0.84 (0.07) 103.02 (12-22)

Repeatability SD* (Min, Max) 0.003(0.002, 0.006) 0.004(0.002, 0.010) 2.40(1.78, 2.87)

Reproducibiiity SD** (Min, Max) 0.005(0.003, 0.015) 0.007(0,003, 0.011) 2.53(1.78,1352)

*estimate of the standard deviation among measurements taken on the same subject using the same operator and
device in the same testing session with repositioning
**estimate of the standard deviation among measurements taken on different subjects using different operators and
devices, including repeatability; in some cases the reproducibility estimates were impacted by mean thickness
difference between subjects in different sites.

EMM5
________________________________Full Retina Fovea _______________________

Normal Patients Retina Patients J Glaucoma Patients

# of Scans 71 71 71

Overall Mean (Overall SD) 243.61 (26.00) 267.15 (73.32) j 246.22 (22.14)

Repeatability SO* (Min, Max) 2.57(1.66, 2.57) 2.96(1.83, 3.16) j 3.01(1.95, 3.01)

Reproducibility SD** (Win, Max) 17.72(1.66, 17.72) 13.78(1.83,13.78) 3.01(2.05, 5.80)

EMMS
________________________________Inner Retina TSNI _______________________

Normal Patients Retina Patients Glaucoma Patients

#t of Scans 71 71 71
Overall Mean (Overall SD) 112.83 (9.16) 113.04 (15.05) 103.02 (12.22)

Repeatability S5D (Min, Max) 1.38(0.88, 1.72) 2.52(1.57, 3.12) 2.40(1.78, 2.87)

Reproducibility SD* (Min, Max) 1.70(0.88, 7.09) 3.02(1.57, 6.59) 2.53(1.78, 3.52)

*estimate of the standard deviation among measurements taken on the same subject using the same operator and
device in the same testing session with repositioning
**estimate of the standard deviation among measurements taken on different subjects using different operators and
devices, including repeatability; in some cases the reproducibility estimates were impacted by mean thickness
difference between subjects in different sites.

For details on the clinical study and the clinical precision for RTVue scan
measurements (repeatability, reproducibility), study information is available in
the Appendix B-RTVue Precision
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5.2.8 Alternate EMM5 Report / Printout
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*Total volume exceeding the threshold value is outlined by contour
tracing

(EMM5 Thickness Map - Without scan line indicators)
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5.4.3.1 Custom Drawn Volume Contouring

You may also freehand draw the outline of a specific area on the map
and the resulting volume will be displayed also real-time.

Right-click on the map and select Contour>Draw, contour

* Use the left mouse button to click on points around the area you are
interested in.

* Contour line is black and active while drawing. Resulting volume is
rendered real-time as you go.

* Double click on the last point to end the drawing and post the final shape
and volume. Contour will turn Red to confirm final form.
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5.4 overlay Options for Reference Fundus Image

* In the Reference image in the upper left of the EMMS report screen
the user has the option of superimposing the registered map (in the
lower right displaying either thickness or elevation) over the image,
and/or the ETDRS map/results.

* These options are available by right-clicking on the reference image

" 20 map is placed on the reference image
" Display of map and map on reference image are both updated when

selecting the various thickness and elevation option presentations
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*Both the 20 map and the ETORS grid and results may be displayed
on the reference image at the same time or individually

*The Color reference for the Normative Database comparisorn is not
shown in the overlay of the ETDRS grid when both (ETDRS and 20
map) are in overlay. NOTE: This is the default presentation of the
reference image.

*The Color reference for the Full Retina thickness is shown when only
the ETORS grid is superimposed.
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* The Patch overlay is the results of the sampling raster taken during
the EMM5 scan. This is used to obtain the vessel tracing for the
registration to the Reference image. You can see the Patch location
using the right-click option.

Baseline ,IR

" When the Patch is displayedi wil show green vessel tracings when
aligned (as seen in the image below). If it is moved from its location,
the tracings turn yellow indicating a deviation from the vessel match.
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Example of poor blood vessel registration:

Below is an example of ood blood vessel re istration.

If the blood vessel re istration was poor, you would see a lot of yellow in the image.
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You can then manually move the patch area with your mouse until the blood vessel
patterns are matched and you don't see any more yellow.

Examples of eye movement which indicate rescanning may be necessary:

Eye movement can cause poor blood vessel detection. Eye movement is indicated by
the break in blood vessels within the scan. It is recommended to retake the scans with
patients who displays eye movement during the scan.

Eye movement
indicated by the
break in the
blood vessel
pattern 5-21 300
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Another example of eye movement causing registration failure and poor blood vessel
detection is shown in the image below. Eye movement is indicated by the dark
horizontal lines within the scan. The below image is a patient with Diabetic
Retinopathy who displays eye movement during the scan. The image also displays no
blood vessel detection in the patch area - evident by the yellow patterns. In cases like
this, it is also recommended to retake the scans.

Eye movement
indicated by dark
horizontal lines in

Yellow color
indicates no
match found ft
blood vessels

5.4.1 EMM5 Change Overview Report

The EMM5 change analysis report shows an overview of up to four individual
visit results (A baseline exam and three fallow-up exams) for a specific patient
eye. (See section 6.1 for detail on Normative change overview report)

The threshold input and the resulting automatic contour drawing are available
in this report and apply to all four visits displayed.

" The value inserted causes all of the 20 maps in the top row to delineate
the volume of all tissue above the defined threshold value.

" The volume defined by the contour outline is displayed, providing clear
reference of the change (positive or negative) of any edema/elevation.

" Value is entered in the Threshold field in the upper right
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Signflo ocMap

Figure 5.4.5 (Baseline and three follow-up exams)

N Tiff Ti

5.4.2 Retina Normative Database

RTVue XR software contains the Normative Database that allows comparison
of a patient's retina structure (macula thickness and RPE elevation) with
"normal" patients in the same at segment. This comparison to "Normal"
provides the clinician with an objective metric to use in the overall diagnosis-

The EMM5 Normative presentations are:

* Full Thickness Significance - selecting this option displays the
significance, of the thickness deviation from normal of the scanned eye.
Parameters include within normal for both edema and ischemic
conditions.
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5.4.3 MM6 Analysis Report

The MMG (12 Radial scans) maps the central macula using a radial scan
pattern more familiar to those who have had previous OCT technologies.

Note: The MM6 is not included in the Normative Database collection
that is in process.

Display Slicer option: Toggles the display of the MM6 between the standard
presentation and as Radial Slicer presentation, including all 12 scans

l I 1.S 0d
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Show Lines: This option toggles the map display between showing with or without scan
reference lines. Map graphic without lines works well for case study presentations
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5.4.4 Missing Scans Due to Blink

For all map patterns saved which included missing or dropped B-
scans (due to blinking, weak signal, eyelash obstruction, iris clipping,
etc), the scans not included in the map rendering are indicated in gray
instead of white (scan indicator lines).

For missing scans indicated in any map, the raw B-scans not
used should be reviewed by the clinician and the map data in
this area should be reviewed with caution.
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MMO Slicer (Option) Display

(~ s-aVc

Click once on any scan to display it in the larger window at the top right.

Double click on any scan to go immediately to the measurement mode
presentation.

Note: The Radial Raster and the Raster report displays have two ways of
presenting the scans for view and printing. At the top you will find the
selection options of One page or Two page (larger scan images)
presentations.
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5.4.5 MM6 Change Analysis Report

The MM6 change analysis shows the difference between two MM6
analyses. To speed up the comparison results, it is better to analyze
each individual MMG scan first before making comparisons.
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5.5 3D Presentations

The 3D scan presentations are updated considerably from the previous
version. The following viewing options are indicated by the tabs SLO. En
Face, and so forth.

* SLOD: This view shows a SLO-style image created by the sum of all
the C-scans, producing a high contrast "En face" image.

* En face: This view presents the sum of the c-scan planes indicated
in the thickness value field.

* Thickness: Presents the thickness with log scale of user selectable
segmentations for Full, Inner and Outer retina. The 3D Reference
and 3D Macular scan displays an ETORS thickness map in the
thickness tab when the scan size surpasses 6.00 x 6.00 mm. The
ETDRS map is a traditional ETDRS map consisting of 1 mm, 3mm,
and 6mm diameter circles. Note that the ETDRS map is always in the
center of the window. It may not be centered on the fovea.

* RPE Elevation: Presents the elevation of the RPE from a normalized
plane. This is available for 3D Macular and 3D Reference scans.

Tab presentation window Brightness! Contrast controls for SL 0 image

A.K

B-scan presentation Standard controls
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Standard controls

[A * Brightness: Controls brightness settings for the SLO image

4 ) . Contrast: Controls contrast settings for the SLO image

. 3D Display: Brings a separate full sized screen for a 3D
u2.~Yjpresentation of the OCT scan.

* En Face 4x: Brings a separate full sized screen displaying 4 En
Face views of 4 separate layers of your choosing.

_______ Play: Sequentially plays through the B-scans and 3D display while
Ply showing the reference in the SLO-style image.

_______ *Record: Clicking 'Record' will prompt a new window to pop up
Reod asking for a folder to save in. The file recorded will be saved in an

.AVI format. Click'Stop Recording' to finish recording.

I~Ib~tLP4 *Show Bnd (boundary): Displays or removes the algorithm tracing

,F. TW , * Green line: Position of horizontal B-Scan.
* Red line: Position of vertical B-scan

* Clicking anywhere on the window (shown to
your left) will automatically show corresponding
horizontal and vertical B-scans.

* Note: 3D Volume and 3D Display are memory
intensive functions. Frequent usage of these features
may slow down the processing of scans.
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3D Display

The 3D display presentation appears in a separate window to give a more detailed
view of the 3D model. The model offers multiple views to choose from: SLO 3D, Full
Thickness, Inner Thickness, Outer Thickness, and RPE Elevation (available for 3D
Macular and 3D Reference scans). These can be chosen from the drop down menu
in the right panel.

SW 

Orientation Legend: Shows orientation based on TSNIT.

* : Exit: Closes the 3D Display window.

* Play: Sequentially plays through the B-scans on 3D display.

_________ *Record: Clicking 'Record' will prompt a new window to pop
up asking for a folder to save in. The file recorded will be saved in

___________ an AVI format. Click 'Stop Recording' to finish recording.

* Reset View: Resets the image to a top-down view.

*Cut 3D: Option to have 3D image "cut" as the B-scans are
ResetView reviewed.

*I 3D Volume: This option presents entire data captured in the
I2 Cut 3D 3D bock including the tissue in the vitreous just above the ILM

plane.
D 3D Volume

FsLO 3D
15-3231
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3D Volume

The 3D Volume rendering shows an SLO-style image super imposed to the bottom of
the 3D image. The 3D Volume presentation can be accessed by selecting the '3D
Volume' option in 3D Display.

PLEASE NOTE: 3D features introduced in this version are intended for the RTVue
XR PC system as it applies to the specifications listed in Section 9.1 D. PC systems
that do not adhere to the specifications may experience less than optimal
performance when using 3D features.

2 3D Vc~er

Like the 3D display, the 3D volume has the option of displaying multiple views. The
different views can be modified by clicking the 'Preferences' button.

BE . 3D Transparency: Changes the transparency of the 3D volume

J 
model

03D Volume Low Cut Off: Filters out additional noise in the 3D
rendering.

[I rLdShdin 7 1 Shading: Affects the shading of the 3D volume model. Turning off
I w 'Shading' will also disable the SLO mounted on the bottom of the 3D model.

Preferences
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* Preferences: Brings up specific options for the 3D Volume selection.

* Layer Selection: Choose which view to present in the 3D Volume window,
Layers 1-4 are user selectable and can be set in 'Preferences'. Selecting
Vitreous gives a vitreous view with a white background.

Full 3D

Layer 1
Layer 2
Layer 3
Layer 4
All 4 Layers
Vitreous

ILM

80

3D Volume view of ILM layer.
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Vdreous

- AI]
E) Shading

3D Volume view of the Vitreous View. The Vitreous view uses a white background to
better view the particles in the vitreous.

knpLaw Od&ft

UwrGl . 3D Preferences: The top half
of the 3D Preferences window lets the

ELM ON, 0 T~ user select the layer and modify the
offset and thickness to be

- represented in Layers 1-4. The
"P1.Offst a it~fs 91Figure to the left shows the default
L 3 layers and their respective settings for

iRP ~ stTcesS offset and thickness. These values
will correspond with any settings

Lye '4 iiqs changed in the En Face 4x
RPE Ref of*I9 Ti~ i preferences (as seen later in the

manual).
Sadcad orm a Background Color: Change

IrV~ DebtS the background color of the 3D model
[o~a~tsfrom black, grey, and white.

I I Advanced: The Advanced
Z S&cb btj 1.7options affect the 3D volume

rendering when the object is dynamic
Wmac" Z WI; DK 3.2and static. The advanced options
kkndzswi~r~n 32 ]are intended for advanced clinical

x~flM* 7research purposes.

kt.~ZY~w*~ne 32 j3D Advanced Options
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The advanced options affect how the 3D Volume model is rendered in its 'static' and
'dynamic' state. The dynamic state refers to the state the model is in when it is
interactively being manipulated (dragging and rotating views). The static state refers
to the 3D model when it is not being manipulated by the user.

The options: "Interactive Z Sample Distance and Interactive X, Y Sample Distance"
affect the quality of rendering when the user moves the 3D Model.
The options "Z Sample Distance and X,Y Sample Distance' affect the quality of the
rendering of the static 3D Volume model.
The Hardware Acceleration option is available to RTVue XR PC systems that have
graphic cards that support hardware acceleration. PC systems without abilities to use
the Hardware Acceleration option will have the option gray'ed out. Selecting the
Hardware Acceleration option uses the video card's GPU to power the 3D model. If
the Hardware Acceleration option is not selected, 3D models will be powered by CPU
instead.

Higher values yield faster processing time but lower resolution 3D Volume models.
Lower values take longer to process the 3D models but have increased resolution.
The values set as default were found to have the best balance between processing
time and rendering quality. The chart below show the possible input values for each
selection.

CPU GPU
(Hardware Acceleration option selected)

Z Sample Distance 1.0 <X < 10 .4 <X < 10
Interactive Z Sample 2.5 < X< 10 .7 <XC< 10

Distance
X,Y Sample Distance .7 < X < 10 N/A

Interactive X,Y Sample 2.0 c X < 10 N/A
Distance
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En Face 4x

The En Face 4x presentation provides en face views of four different layers. The
default layers shown are ILM, IPL, RPE, and RPE Ref for retinal 3D scans. For 3D
Disk, the default layers are ILM, NFL, and RPE. These layers can be changed by
going to the respective drop down menu in each en face window. These options also
affect the layer selection in the 3D Volume selection.

El Show 30

ILM 0 OfstU Tickess 60 .. 'F OfUTikness 91

RPE Iffe -60 ThRns 1 . s Ref 4 t f&Ts 91 -. Tekes 119

The offset and thickness values can be modified. Click "Show 3D" on the right hand
side, to view the En face layers in 3D.
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En Face presentation

This view presents the sum of the c-scan planes indicated in the thickness value field

o kM

31

Ref erence
o ILM *Options for reference plane contour.
OwIL
o RPE *Thickness (pm): You can select the thickness of the scan
®DRPE Ref plane (slab or Sum) presentation (microns) in the En face
Thiclcness(umn) window.

Offset (depth or elevation) from starting plane in microns.

Off sel(umn)
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5.6 Analyze Report - Glaucoma Scans

5.6.1 RNFL3.45 Analysis Report
The RNFL scan pattern completes four circular scans in 0.16 seconds
at a diameter of 3.45 mm, targeted around the optic nerve head. These
scans are averaged and the result is presented within the normative
range parameters.

With version 6.1, RNFIL average thickness is show inS8 sectors in RNFL
3.45 analysis and change reports.

NOTE: This scan pattern cannot be registered for viewing change
over time purposes. For Glaucoma and sequential change
analysis, we strongly recommend using the ONH scan pattern
(which offers an alignment-corrected RNFIL measurement)

71 S N I T

ziS$
6 1

0 It

hIT -
6,3

nlli
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5.6.2 RNFL 3.45 Change Overview Report
Up to four exams (baseline and three follow-up visit results) can be
selected for the Change overview report.

Each averaged (4 scans) result is plotted against the Normative
parameters.

NOTE: This scan pattern is included in the RTVue XR for users
wishing some continuity with previous Time-Domain OCT systems.
However, just as with the Time-Domain OCT systems sold previously,
the scan placement is completely dependent upon the operator.
Registration is not possible with this scan pattern.

5.6.3 ONH Analysis Presentation

The ON H map includes several pieces of important disc morphology
information: Disc and Cup Areas, C/D Ratio, RNFL 3.45 and NFL
thickness map from disc margin up to 4.93 mm radius from the center of
disc.

With version 6.1, RNFL average thickness is show in 8 sectors in ONH
analysis and change reports.

NL TL.

- - - alculated

1 3.45 tracing

000 v06 - D

_______________________ T S 00I T
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Factors that can affect Scan Signal Index (551) for the ONH scan:
Scan not centered on the optic disc:
During the scan, the operator should check to make sure the scan pattern is
well centered on the optic disc. If it is not, the operator should move the scan
pattern to be centered on the disc, If the operator does not and if the scan
pattern is not centered on the disc, the RNFL thickness measurements may
be affected. The software can automatically reposition the RNFL TSNIT circle
to be centered on the optic disc after the scan, however if the disc is too close
to the edge of the scan pattern, some of the data may be missing if the
measurement circle falls outside the scan pattern area. In these cases, the
scan should be retaken.

Check optic disc drawing and RPE tip placement:
Make sure the optic disc drawing accurately demarcates the edge of the optic
disc boundary. Also make sure the RPE tip placements are at the correct
positions (end of RPE/choroid complex at the disc margin). Re-draw the optic
disc margin drawing if necessary. Adjust the RPE/Choroid tips placement if
necessary. If the optic disc drawing or the RPE tip placement is not accurate,
the measurements can be affected. Scans should be retaken if the RNFL
measurement circle falls outside the scan area after the disc drawing and
RPE tip placement are in correct positions. This verification of RPE tips can
be done at any time (regardless of setting in the User Preferences) by 'right
clicking" on the NFL result map.

Check the layer segmentation accuracy of the scan:
The segmented layers are ILM and NFL (Nerve Fiber Layer). If the
segmentation lines are not accurate, the user should manually make the
necessary corrections. If the segmentation is not accurate and the user does
not make the correction, the results will be affected. If the user performs
manual correction, the results will be valid and the scan can be used.

Overall precision results with the ONH scan for normal and glaucoma patients:

ONH
__________________________ AverageRNFL _ _________

Normal Patients Glaucoma Patients

# of Scans 72 72
Overall Mean (Overall S0) 100.82 (8.11) 86.40 (14.99)

Repeatability SD' (Mini, Max) 1.76(1.76. 6.18) 1.56(1.56, 5.86)
Reproducibility S50* (Mini, Max) 2.11(2.11, 9.78) 7.87(3.92, 16.33)

*estimate of the standard deviation among measurements taken on the same subject using the
same operator and device in the same testing session with repositioning
**estimate of the standard deviation among measurements taken on different subjects using
different operators and devices, including repeatability; in some cases the reproducibility
estimates were impacted by mean thickness difference between subjects in different sites.

For details on the clinical study and the clinical precision for RTVue scan
measurements (repeatability, reproducibility), study information is available in
the Appendix B-RTVue Precision.
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5.6.4 TSNIT Histogrami

RNFL thickness profile in the ONH is the thickness of RNFL at a
calculated 3.45mm diameter around the center of the disc. NOT
THE CENTER OF THE SCAN

*The thickness measurement at 3.45mm is re-sampled
relative to the disc center, not the scan beam center, so the
de-centering of the disc relative to the scan beam will not
affect the measurement.

KNfL ttlccressn Diandwe 3.45mn

200

100

0
T SN I T

5.6.5 Stereometric analysis

Optic disc analysis results are listed in the spread sheet as follows:

sectin (~M)

Cup Area = t.06mm'

RmnArea =O09&nma

Rim Vokirre = 0,085,,r,
Nerve Head Volume = 0. 16','

cup Volumre = 0. 3)0mm'

CuAti/hsc Area Ratio = 0. 53

Cupfl(Nsc Horizontal Ratio = 0.79

CtwtDisc vertical Ratio = 0. 70

RWft Average Thxdeiess on Diameter 3.45m 82. Wp~m

W Siper irnstiliee 80.75

SInifrrior Hemfsthere 83.62

Click on "4+" to
expand the list
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Definitions.

WRim volume(cosscinlCpLn 10rabv

Disk Line Nrehavoue(cross sectional
view). White line shade area above
disk line

Cup area
(enclosed by
green line)

ST N 250

Average thickness
in section and
Normative 200
Significance (color
code) of section (16
sections total from T
disc margin to 4mmIS
diameter)

Rim area (enclosed 100
between red and N
green line) I

so

RNF. Ticnes OnLmeter 3.45mm

NormtivedataaseDisk marginNormtivedataase(indicated by red
legend line)
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Optic Nerve Head Morphology

The ONH analysis can be performed with either one of four disc border
baseline modes:

1 . 3D Baseline: Disc drawing from 3D Optic Disc scan (Default)
2. Video Baseline: Disc drawing from IR image (ONH)
3. OCT Baseline (Advanced GUI only): Uses the manually adjusted

RPE endpoints on the radial scans (Available in Advanced GUI only)
4. No Baseline* No disc drawing or RPE tip selling is required

T T

. . ~ .... - - - ------

*The "No Baseline" option removes any serial registration capability,
and therefore removes the possibility of change analysis. All disk
metrics are reported as zeros, since the disk measurements are not
calculated.

Presentation of ONH scan with "No Baseline' option

5-44
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Average PropertyPain:A

I ID: 19M212

05

(s OW- Mode 3D)Bsln

Scan Parameter Setting Video Baseline 1

S own Hepor! OCT Baseline -

Remrnove from Repo rt An 31% No Baseline

5.7.6.5 The default setting is'3D Baseline' and should not be changed
unless there is no possibility of capturing a 3D disc image with
any patients.

5.7.6.5 3D Baseline is the disc boundary that is automatically drawn
using the 3D Disc scan.

To see the boundary automatically drawn, "Right click" the mouse
cursor on the SLO image and selecting "Show Disc'.
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5.7.6.5 You may also use the 3D presentation screens to precisely
determine the optic disc boundary, by using the RIPE endpoints
visualized in the B-Scan (lower left) and A-Scan (upper right).

Brightness and Contrast controls for the SLO type en face image
presentation

* Auto - Draws the disc margin on the En face SLO image.
* Add - Adds an anchor point on the image for disc boundary. Click the SLO

image to find the correct point (RPE tip) position, then click Add.
* Fit - Uses anchor points to draw the disc boundary to close contour.
" Clear - Clears any currently marked anchor paints

*Save - Saves the resulting disc drawing as the baseline for the ONH

Note: As you click on any position in the SLO image screen, the three
perspective windows also change to reflect the location and cross section
within the 3D presentation.
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5.7.6.5 Video Baseline option should only be used ifit'is not possible to
capture a 3D Disc scan. You may draw the optic disc margin on
the IR video image to get the optic nerve head metrics.

5.7.6.5 OCT Baseline (Advanced GUI only)

This method is a more complex and user intensive method of
adjusting the baseline. This function should not be used by
anyone but research technicians. Please call for instructions

NOTE: If no 3D or Video (IR) baseline has been captured (or drawn) at the
time of reviewing the ONH scan, you will have the option of rendering
"without" a baseline in Analysis view. THIS IS NOT RECOMMENDED as the
results are completely dependent upon the skill of the operator to center the
scan pattern on the optic disc center.
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5.6.63D Optic Disc Presentation

NOTE:f Eye moio caWas5iaergitaintofindrqie a ntob

reoe A xmleo y mto urn h 3DOHscni ee eo.Ch y

moe en s vdetinte raki teblo vselpttr. tisrco m nddi-uhbek r en hesa hudb eoe

-y ovmn
inicte by th

mvmniseietithbrainteblood vesselpatr.Iisecm nddf

pattern
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5.6.7 Comparison

Image comparison is a very handy tool used to see the difference of the
retina between two visits. This option is available on all scan patterns.

To use image comparison, first select the patient scan in the analyze
window. If there are examinations available for comparison, the
[Comparison] button will be available. This is the same method used
to select change and symmetry option.

Two rows of images will appear. You can select which frame image to
compare by using the slider on the fundus image (SLO image in 3D
scan) to choose the images on each visit. The horizontal and vertical
image locations are indicated by horizontal and vertical highlight lines
on the SLO image.

Comparison Chang Syrmi r

S AM 2420fl IISAM

I -06/24/2008 10:21:10

2 - 06124J2008 10:21:10

3- 06124/03W 10:21:44

Comparison/Change/Symmetry Image
Lines to register C-scan plane Comparison options

Lines to register the horizontal Image fly through bars
and vertical image frames 5-932 8
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5.6.8 3D Disk Change Analysis

3D Disk change analysis report has been modified for an improved
presentation with larger OCT images.
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5.6.9 GCC Analysis Presentation

IRV S=1Deviation Map

TRI ~~~ Thcms a
T NO

0. A.

t, , hickness Ma n eito rmnomlo h ne eap hslyr

mak p p th copeeGnlo9elCmlxtikesi h aua
rein h pe ih ipa il0eal oteDvainM p(esetin .8onth NrmtveDaabse. hedipayma b canedbae

on' usrslcini h Tikes n CTikes ipa pins

The GCfece GanglbonwCell Compe),iorme cainedo themM7,ere displaye he
theikn esipond diatonrm omlo the Ine igtinwsone Ria. Thmryves laye
akle up the cmlefete Ganei CiellCmlxthcns.n haua

regon.l ThsVoe up)ipraeer rihtipaywlheat toves evintiati Mapse

sectios(n 58olthe) omived Dathabae The dsay may brves cane bedn
onfs seeifcatio tinshe Thicknolues ady stud Thess dpay fotions.
isthe vertaccuae diplayae is idifrtated indoma thfross seacotosni
dipyed onteletseweoing thete curorn theavrg C thickness map.eer

RTe Diffserenceua betwen suprio and inferior00 heipee Ripaed in

forvu the. amoun ofsgiiatGO5os6L s h oa u of siniicn

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Analyze Menu

Global Loss Volume (GLV) is the sum of the pixels where the Fractional
Deviation map value is < 0, and then divided by the total area to give a
percent loss of GCC thickness.

Thickness Map
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Overall precision results with the GCC scan for normal and glaucoma patients:

0CC
___________________________ -Inner Retina Average

Normal Patients Glaucoma Patients

# of Scans 72 71
Overall Mean (Overall SD) 98.28 (9.31) 81.76(8.90)

Repeatability SD* (Min, Max) 1.86 (1.86, 2.07) 1.18 (1.18, 1.59)
Reproducibility SD** (Min, Max) 7.56 (7.32, 7.92) 2.55 (1.59. 3.36)

*estimate of the standard deviation among measurements taken on the same subject using the
same operator and device in the same testing session with repositioning
**estimate of the standard deviation among measurements taken on different subjects using
different operators and devices, including repeatability; in some cases the reproducibility
estimates were impacted by mean thickness difference between subjects in different sites.

For details on the clinical study and the clinical precision for RTVue scan
measurements (repeatability, reproducibility), study information is available in
the Appendix B-RTVue Precision.

5.7 Normative Database

5.7.1 Color Legend for Normative Significance Maps
Both GOG and RNFL Thickness Significance
Legend for TSNIT graph and all parameters

-> Average
f 5 orderline -30 Below average

-> Significantly below average

Retinal Thickness Significance Legend (MM5 and RPE)

-4 significantly above averageE 5%Boelne -10 Above average
SAverage

- Below average

SSignificantly below average

Please Note: Normative database comparisons are based on statistical
comparisons only and there are possible normal outliers. You should
reduce the risk of misclassification by using multiple clinical tools for
diagnosis.
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5.7.2 Normative Reports (Samples)

5.7.2.1 ONH Symmetry Report (when no GOG scan exists in Visit)
When "Symmetry' is selected in viewing an ONH report, and no GCC
scans exist in the same Visit, "Symmetry" analysis option is selected the
screen and print report appear as below.

00eRW ..D0
RNFL Normative

Database comparison
-for 16 sectors

Center Section
(Left) RNFL average

for each eye.
0 (Center) Nerve

Head volume
,~. ~ %parameters

,,. . (Right) Optic Nerve

-~ Head metrics.
TSNAnflt ____

t I cl-TSNIT deviation maps

Bi-lateral TSNIT comparison. (Dashed line is left eye) Red between lines is significant
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5.7.2.1.1 Symmetry Report (Combined when 000 scan exists in Visit)
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5.7.2.3 Change Analysis Overview - GC

O0 OCI Thicnesa exams

NI Deviation from

Normal map

a * Significance (of- 1 deviation from* w * * Iinormal) Map
tkirwi kup,* Trend andr i Average GOC table.* * Coded for Normative
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6 Main Menu Bar
The options available in the top level menu bar, and in certain screen
presentations, is dependent up on the GUI setting of your RTVue XR. The
default setting is the "Clinical" GUI. This GUI setting contains all of the required
tools and options for a clinical practice environment. The "Advanced" GUI
provides additional options that are useful to a large institution with a dedicated
imaging staff or research environment.

The following is a brief overview of the menu bar options. The options available
only in "Advanced" GUI are indicated. These functions should be accessed only
be users who have a high level of experience with the RTVue XR FD-GCT
system.

6.1 File Menu

Print Setup...

Print Header Info

Data Transfer

Import

Archive/Retrieve

Batch Process

Clean Diagnosis Data

Clean and Batch Process All Patients

Exit

6.1.1 Print
Sends the report visible in the Analysis view screen to the printer (if attached),
or whatever print option is installed on the RTVue XR

6.1.2 Print Setup
Brings up the standard "WindowsT, Print Setup window
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6.1.3 Data Transfer
This option brings up the "Data Output' function, used in conjunction with
ReVue -- the stand-alone review software application. This software product is
used for viewing patient data away from the RTVue XR device. Please see the
manual for ReVue.

6.1.4 Export (Advanced GUI only)
This option brings up the data export options for analysis by Vr party analysis
applications, such are for research purposes. The export format is XML. For a
detailed XMIL specification Guide, please contact the Optovue corporate office
at 510-623-8868.

jrf. CbI4p

Da ta nf

WWApwt

b6o1r5 Impot (mes

The Import function now includes the ability to bring in previous digital stored
(digital printout) results from certain other devices to the patient record.

Along with importing Color, Red Free, FA and lOG images from any digital
fundus system, you may import results (image format files only) from other
diagnostic devices and scanning systems (Cornea Topography, Visual Fields,
Wavefront results, and OCT, SLO, SILP imaging results).

These results must be image based (output to a digital image format file such
as .jpg, .bmp, .png etc) to be eligible for importing into the RTVue XR system
database.

This allows the results from previous visits and other devices to be viewed
along with the RiVue XR OCT results for the same patient in the current visit.

First select patient/visit then, click on File > Import > Import Image. Select
image in the network or from removable media (file types compatible are listed),
and click Open.
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Image will be opened in a window for identification. Select eye [OD/OSJ, then
image type for fundus imaging results, or diagnostic type for test result. Then
click on the Save button.

PWi Header Wo

OWs Daro Da

EA S

The options for importing are:
0Fundus Images (Figure 6A)

" Color
o Red Free
o Fluorescein Angiograms (FA)
o Indo-cyanide Green (IA)

-

0.

Figure 6A

0Diagnostic Results (Figure 68)
o Wavefront (WF)
o Visual Fields (VF)
o Corneal Topography (CT)
o Scanning Computerized Ophthalmic Diagnostic Instruments (SCODI

per Medicare nomenclature)
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Figure 6
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6.1.6 Archive Data

An external USB hard drive or a network drive is required to archive data
from the RTVue XR. All archive hard drives are required to support
NTFS format.

The first step in archive process is to select the archive/retrieve drive by
clicking on Tools 4 User Preference. To archive patient data into the
portable/network drive, select the archive destination in the file menu.
Archived patients will still appear on the patient list; however, to analyze the
patient's data, the same HD must be connected to retrieve the patient's
data.

Ptr*SeLV...

print Header Wo 4

Data Transfer

Arcdie/Retrieye Ar3chive

Batch Process

ClewDiagosisDat

clew, and Batch process All Patients

The basic archive unit is the visit. Check the visit date on the patient to be
archived. Use the sorting functions to help organize the patient list.

After selecting the visits, follow the software instructions to archive the data.
The hard drive should be labeled exactly the same as the label name entered
in the software. It is advisable to make a backup of the archive drive in the
event that the archive drive is accidentally damaged or lost.

Please note that once a visit is archived, it is removed from C and (backup) 0
drives. It is advisable to backup your archive drive.

18 PatlentNo.t
iAr07, 2006 01:30 PM 11 Scans a

IDec22Z,2005b11:O00AM 16 Scans a
NovZ%9,2005 12:00 AM 9 Scans a

Nv 28, 2G0512:00N AM 5Scans a

Ny2,2005 04:00 PM 3 Scans a

The letter "a" appears next to the scan information indicating that the
patient visit is archived. However when this data or visit is selected for
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review use, it is automatically retrieved in a few seconds and brought to the
screen.

NOTE: This function does require that the Archive media source (network
or USB removable drive) is connected to the system at all times during use.

6.1.7 Note on Backing up Data

A backup function is done automatically in the background during the
normal operation of the system. There are two hard drives supplied in all
RTVue XR systems. The application automatically performs a backup
routine as you finish each patient examination (capture) session.

You may add an additional backup target in the form of a USB
removable/portable drive or a network address (folder, drive, etc).
Simply add the appropriate drive letter (assigned automatically by
Window when connected, or determined by your IT person) in the
Secondary Backup field in the User Preferences window.

Date Foant:

Allowtosonveybk* data: FNO

Ftaton LED Curnt (0-1000):

Veriy RPE Ws before Yes

Wiso &tmnhi e

Prior kd*e Drive: 1 1
Secccdary Archie Drive:d

6.1.8 Batch Process

This option can be run if you have not opened patient's scans in the
Analyze view and wish to pre-process all date. This will reduce the time
required when scans are selected in the Analyze view.
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Pttnt Setw...

Prut Headt Lnk,

Daota Tramfer

kit... Cal e

Bath Proct Qreot Vat

It is best to use the Batch Process function whenever the system is not in
use. Processing time depends upon the number of patient and scans in the
stored data.

6.1.9 Clean Diagnosis Data:

This process removes any previous calculations on the raw data. When
opening a patient visit and scan in the Analyze view, the raw data will be
processed again. This can also be used prior to reprocessing with updates,
if a "reprocessing" requirement is stated. This can also be used when
applying custom research site algorithms. NOTE: Please contact Optovue if
you wish to apply any algorithms to RAW data other than those supplied
with the FDA cleared RTVue XR device application software.

rt~et~.ID;

Ow. -*W Dab 0 Cwmnva

Etaoo otsW4

There is an improvement in the processing of ONH and GOC scans. This
will only affect the data captured using these scans from the date of
installation of the 6,1 upgrade.

PLEASE NOTE: If you wish to use previously captured ONH or GCC scans
in a Change Analysis Report with any current data captured after the
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installation of version 6.1, the previous data will need to be reprocessed for
that patient in order to be included in the Change Analysis. This
reprocessing will also affect the previous data single report when opened.
The values may or may not be different but the original data is unchanged.
This can be done by clicking on File -- > Clean Diagnosis Data -> Current
Patient --> ONH/GCC. Any Change Analysis Report that does not include
data captured and processed with previous version of the RTVue XR
application, do not need to be reprocessed.

6.1.10 Clean and Batch Process All Patients:

This is a one click solution to clean and reprocess all scans for all patients.
Depending on the size of the data, this can take several hours. It is
recommended that this step is taken after the last patient is scanned for a
given day. A progress bar appears showing total number of scans and the
number of scans reprocessed.

Print Setup...

Print Header Info

Data Transfer

Import

Archive/Retrieve

Batch Process I

Clean Diagnosis Data

Clean and Batch ProesAlPtns

UExit
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6.2 Tools Menu

Copy Examine List

Paste Exaine List

Sync Calibration

Scan Pattern Management

Protocol Management

Clear Log Fie

Change Passwd

User Prefeence

Reset System

Convert Baseline Con tin,

Clean Unused Scans From Viit

Remove Probcol From Visit
-~. t -

6.2.1 Copy Examine List: (Advanced GUI only)
This function allows the user to copy a particular examination list (of
scan patterns) in order to paste them into a subsequent visit.

Previous visit scan list Copy to a new list
ScnTyp Eye * #S *TMp Eye Repo*

-pou Inc PageA 20 70o87
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6.2.2 Paste Examine List: (Advanced GUI only)
This function pastes or copies the exam list from a previous exam to
the current one as desired by the user.

6.2.3 Sync Calibration: (Technical Support assisted function
only)

This function synchronizes the calibration file between the scanner
head and the RTVue XR OCT application.

6.2.4 Scan Pattern Management Screen
This function allows the user to show or hide any of the scan patterns
in the exam list. A clinical site may reduce the number of scan
patterns visible to only those that are used in the clinical site. Hidden
scans can be made "available" again at any time.

EICI- HD Co..mes
[3CL - lRD Aage
RJCL - Aine
t#JCL-CR.asUn

- 1 ros Lin
RCS - 3ID Uene.
RICI - fA&e

JZ CS - C.. ine

E]CS - HD Angle
OCS - HID C... Uine
[]CS - HD Line
EICS -U..

6.2.5 Protocol Management
Check the scan protocols (groups of scans) you wish to have
available in the Examine View. Allows user to "un-clutter' the protocol
list from various trials or studies that are concluded or which no longer
apply.

R] Sinona M..

E!itandard 00BaselIneGlaucoma
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6.2.6 Clear Log File
Clears the system event log file. This function should only be
selected under the direction of technical support

6.2.7 Change Password
Allows administrator of system (log in) to set or change the system
password.-

6.2.8 User Preference
This screen allows the user to modify various default settings for the
system. Certain scan parameters and views may be adjusted to user
preference.

ft&WLWff4*WO:A~ft ASet&q: Al
nt fWsnhe&. Yes hitoPfWYAW4P

C Sae N Sdk 49h 0C

- -------- - --- 4 " 1 p mA

RT Sc Pater A-40

LWth Trad*g: 6

Lia Wo Tradft

C tch Rbd*V

Crcs Wkn Trad*tg:

Rafte Wii tradciq: F

Rafte WWcuA Tradd*

G"*J it,n adtg
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User Preferences Fields Defined:

1 . Date Format: allows you to choose from different date formats.
2. Allow save eye blink data: select YES to save even if there are blinks, or NO to

force a rescan when an eye blink is detected.
3. Fixation LED Current (0-1000): adjust the blue LED output by increasing or

decreasing the value
4. Select RPE tips before savings scan: Select YES to set RPE Tips in the ON-

scan before saving, or select NO to draw them during the Analysis viewing.
i. WARNING - if the scan was not placed adequately by the user, and the

RPE tips may fall outside the 3.45mm target zone (red dashed lines), the
patient should be scanned again. If this option is set to NO, the operator
may not identify this problem while the patient is still available for re-
scanning

5. User Interface Setting: Switches the GUI setting between "Clinical" and
"Advanced"-

6. Video Enhancement: Selecting YES on this option will automatically apply a
contrast enhancement to the IR reference image captures with the scan

7. Primary Archive Drive: Sets the default drive for archiving function. This may
be set to another type of removable media (USB) or a mapped network drive.

8. Secondary Archive Drive: Allows a second drive location to be used for archive.
9. Primary Backup Drive: Sets primary drive where the system sends a copy of

the database, raw data and processed data. (recovery drive)
10. Secondary Backup Drive: Allows a second drive location to be used for backup.
11. TABs (RTVue XR Scan Pattern; Cornea Long; Cornea Short: These tabs

contain the length and width default selling for the various scan patterns.
iL NOTE: The Cornea Long and Cornea Short will only appear if the CAM

option is installed on the RTVue XR system
12. User Interface Setting: Same as previous options, however "Clinical" is now

divided into two Tabs; Auto and Manual
13. Clinical Tab Setting: Sets default presentation to either Auto or Manual
14. Auto All setting: Defines Auto All button and "double-click" in live scan area

functions
15. Auto Playl Scan Video Quality Settings: Sets the default level of quality and

file size for the AVI file created by recording the animation of the 3D scans
A. Range: Low = 25MB (I loop/cycle) and High = 125MB (1 lop/cycle)

16. 3D OCT Sum: Starting value for En Face presentation (microns) in 3D analysis
display

17. Save 7x7 SLO Raw data: Option to save or discard the Raw data for the SLO
style reference image (image is retained regardless of option selected)

18. # of Pages for Raster, Radial scan and Grid: User selects the number of pages
the printout uses to render the multi-scan presentations.

Click [OK] to save user preference changes. If [Cancel] is selected, no changes will
be saved.
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6.2.9 Reset System: (Advanced GUI only)
This option resets the scanner head in the event of a lock up.

6.2.10 Clean Unused Scans from Visit
This option removes the unfinished or unused scans (light gray in
scan list) from the list. Use for cleaning up exam with excessive
unused scans.

6.2.11 Remove Protocol from Visit (Advanced GUI only)
Removes the top level protocol (above the scan list) from the visit.
The individual scans will remain, but will not be linked to the protocol
for this patient, in this visit only.

6.3 OCT Image Menu

Average Property

By

ses ONH Mode
ot Scan Parameter setting

6.3.1 Average Property (Advanced GUI only)
This is the value used to govern the allowable percentage of variance
/ match of the individual Line and Cross Line scans that are used for
the "averaging" function. (.97 value in field = 97% matching or 3%
variance from base image). The default value for this is 0.65.

6.3.2 Modify Baseline
Brings up the Video (I R) image and places the disc margin baseline
drawing as an overlay for editing purposes. The drawing saved as
the baseline may or may not have been drawn on the I R image.

6.3.3 Reload Baseline
Places the existing baseline disc margin drawing into the IR image in
the upper left corner of the report screen for reference (to edit you
must use "Modify Baseline" function (if drawn on the IR image), or the
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3D SLO image of same eye in the baseline 3D scan (if disc margin
was drawn using the 3D SLO image).

6.3.4 ONH Mode
Sets the default location for the disc margin baseline drawing for use
with the ONH scan analysis presentation. (see section 6.3.11)

6.3.5 Scan Parameter Selling
Set default values for "Dark Eye and "Light Eye" illumination,
Grayscale or Color scan display and minimum recommended SSI
threshold. (See section 5.12)

6.4 Database Management Menu

Protucol

Physician

Opera tor

Disease

In the Database Management drop-down menu, you may edit and
determine the various fields and scans that are displayed in each
category.

6.4.1 Protocol (scan protocol editor):
These can be created or modified per user preferences.
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6.4.3 Operator:
Add a new operator, edit the name or other information of a current
operator or delete an unused operator who no longer exists.

6.4.4 Disease:
Add, delete or edit disease category
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7 Maintenance & Troubleshooting

7.1 Routine Care
1. Dust Preventian:

When not using the RTVue XR, make sure the cloth dust cover is
placed over the unit.

2. Ocular (Front Objective) Lens Cleaning:
We recommend that the ocular (front objective) lens of the RTVue XR
be cleaned daily. A weak OCT image or blurry video fundus image
may be caused by an unclean front lens (eyelash, finger or nose
prints, or excessive dust or dirt from the environment).

Material required to clean front lens:
1) Diluted Acetone or Lens cleaning solution
2) Lens cleaning paper

Method:
Wet the lens paper with cleaning solution and wipe the ocular
lens with one pass in one direction. Discard the used lens paper.
Use a new sheet for each repeat cleaning until the lens is clean.

3. Head and Chin Rest:

For head and chin rest maintenance, it is recommended to clean the
surfaces periodically.

Material required:
1) Disinfecting agent such as an anti-germicide or isopropyl

alcohol; AND
2) Cloth or cleaning towels

OR
3) Wet isopropyl alcohol cleaning paper pad

Method:
Soak the cleaning cloth or towel in disinfecting solution or use a
wet isopropyl alcohol cleaning paper pad. Wipe the chin-rest cup
and head rest pad.

7.2 RTVue XR Computer Boot Sequence

1. Power up the RTVue XR table.
2. Turn on the RTVue XR computer.
3. After Windowsm has fully initialized, double click the RTVue XR icon

to launch the application. It may take approximately 1-2 minutes for
Windows to fully initialize.
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Maintenance & Troubleshooting

7.3 RTVue XR Computer Maintenance

Optovue recommends performing disk cleanup and disk delfragment on a
regular basis to keep the RTVue XR PC computer running smoothly. The
above functions can be found in system tools.
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8 Scan Pattern Specifications

8.1 Scan Patterns

Sum mary:

Name Description # A-Scan Adjustability Default
Scan
Pattern
Line Single line averaging. 1 x 1024 Transverse: 6mm,
-(0.015 Tracking Option (User selectable # of 2-12mm 0 degree (from left to
seconds) scans for averaging to (0.5 mm right of the monitor

single B-scan image increment) screen)
presentation) Angle: 0 to
Divide by 69000 1800

( 10
increment)

Cross Line Cross line scan with 2 x 1024 Transverse: 6mm,
-(0.030 averaging. Tracking (User selectable # of 2-12mm 0 degree (from left to
seconds) Option scans for averaging (0.5 mm right of the monitor

and two B-scan images increment) screen)
presentation) Angle: 0 to

1800
( 10
increment)

HD Line High definition single 1 x 4096 Transverse: 6mm,
-(0.059 line scan (4 scans are captured - 2-12mm 0 degree (from left to
seconds) one is selected for (0.5 mm right of the monitor

saving) increment) screen)
Angle: 0 to
1800
( 10
increment)

HD Cross High definition cross 2 x 4096 Transverse: 6mm,
Line line scan 2-12mm 0 degree (from left to
-(0.119 (8192 data points) (0.5 mm right of the monitor
seconds) increment) screen)

Angle: 0 to
1800
(10
increment)

RNFL3.45 Four 3.45mm 4 x 1024 Fixed 3.45mm diameter.
- (0.06 diameter circular (4 scans are taken and (From
seconds) scans center on disc presented Avg is also Temple to
Glaucoma presented/In TSNIT) Superior to

Nasal to
Inferior
(TSNIT convention)
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3D Macular 101 frames equally 101x513 Transverse: 6mm x 6mm
-(.751 spaced B-scans to 2-10 mm
seconds) cover a square (51,873 data points) (0.1 mm

volume increment)
fixation at center Angle: 0 to

1800
( 10
increment)
Width:
1-6 mm
(0.1 mm
increment)

3D Disc 101 frames equally 101x513 Transverse: 6mm x 6mm
-(.751 spaced B-scans to 2-10 mm
seconds) cover a square (51,813 data points) (0.1 mm

volume increment)
fixation at 200 nasal Angle: 0 to

1800
( 10
increment)
Width:
1-6 mm
(0.1 mm

___________ _________________increment)

3D 141 B-scans equally 141 x 385 Fixed 7mm x7mm
Reference spaced to cover 7mm
-(.787 x 7mm volume. (54,285 data points)
seconds) Center fixation
Raster 17 parallel line 17 x 1024 2-10 mm in L: 6mm
-(.252 scans, Tracking length W: 4mm
seconds) Option, (User 1-6 mm in

selectable number of width
B-scans per line
location for
averaging) __________

MMB 12 radial line scans 12 x 1024 (12,288 MM6 = MM6 / Radial =6mm
-(0.178 through a central data points) 6mm fixed diameter
seconds) point Radial circular pattern

Slicer = up
to 10Omm

Grid Line 5 Vertical raster and 5 l0 x 5 x 960 (48,000 2 - 12 mm 8 mm length x 2 mm
-(.696 Horizontal raster lines data points) length and width (250 pm
seconds) Tracking Option (User 0 -12 mm separation)

selectable number of width
B-scans per line adjustment
location for
averaging) ________________
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EMM5 13 horizontal lines 26x 803 + 16x535 Fixed 6 x 6mm outer
- (0.43 with 6mm scan length region.

seconds) and 0.5mm interval, 4 x 4 mm inner
Retina + 8 horizontal lines (29,438 data points) region

with 4mm scan length
and 0.5mm interval, 250 pm interval in

central 4mm and 500
13 vertical lines with pm separation
6mm scan length and outside 1 mm (each
0.5mm interval, side and top/bottom)
+ 8 vertical lines with
4mm scan length and
0.5mm interval, all
centered at fovea

GCC 1 horizontal line with 1 x 933 /Horizontal Fixed 7mm x7mm
-}0.2lsecond 7mm scan length, line.
s) followed by 15
Glaucoma vertical lines with 15 x g33NVertical line

7mm scan length and
0.5mm interval,
centered 1mm
temporal to fovea

ONH 12 radial line scans 3 x 965/ring (4.9, 4.6, Fixed 4.9 mm diameter
- (0.018 3.4mm length & 4.3), 3 x 775/ring centered on the optic
seconds) 13 concentric rings (4.0, 3.7, 3.4), 3 x disc
Glaucoma (1.3 -4.9mm 587 (3.1, 2.8. 2.5), 4

diameter) x 425/ring (2.2, 1.9,
All centered on disc 1.6, 1.3), 12 x

455/radial line

Grid 5 Vertical raster and 5 10 x 5 x 960 (48,000 2 - 12 mm 6 mm length x 2mm
- (0.70 Horizontal raster lines data points) length and width (250 pmn
seconds) captured 5 times 0 - 12 mm separation)

each and then width
averaged adjustment
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9 Technical Specifications

9.1 System Specification

A. RTVue ICR Scanner:
OCT Image Acquisition Rate: - 70 kHz A-scan/second
Frame Rate: 256 to 1024 A-scan/Frame
Optical Resolution: (in tissue)

Depth: 5pm
Beam Spot Size: l5pm

Image Sampling Rate:
Depth: 2.9pm
Transverse: 8pm (nominal)

Scan Range:
Depth: 2 to 2.9mm
Transverse: 2mm to 12mm

Scan Beam Wavelength: A=840±l0nm, AA (FWHW) = Snm
Exposure Power at pupil: 750pW

B. Fundus Imager.
FOV: 320, (H) x 22' (V)
Monochrome CCD Camera: 768 x 498 pixel 1/3" CCD Format
NIR Illumination: 735nm LED

C. Patient Interface:
Working Distance: 22mm
Motorized Focus Range: -15D to +20D
internal Fixation: Center, ±3.50 (Horizontal), and ±180 (Horizontal)
Motorized Chin-Rest adjustable range: 65mm
Joystick controlled X-Y-Z adjustment: X-100m, Y-85mm, Z-25mm
Lock-mechanism: Electro-magnetic activated

D .Camputer Unit:
CPU: 2.66GHz Quad-Core Processor
Hard Disc: 1 TB
Back up Hard Disc: 1 TB
Archive: USB or Network Drive
RAM: 4 GB
DAQ: Camera link frame grabber

E. Display Unit:
19" Flat Panel LCD Monitor

F. Power Table:
Power Input: 1 10V A.C. (RTVue XR 100-1)

230V A.C. (RTVue XR 100-2)
Current: 1 .8AMPS
Frequency: 50/60 Hz
Power Rating: 160W
Maximum Force: 2500N
Motorized adjustment range: 200 mm
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Technical Specifications

G. Circuit Breaker and Fuse:
Thermal circuit breaker (main power entry)

Rating: 6AMPs, 125-250VAC
Dielectric Strength: 2500 VAC/1 minutes
Operating Temp.: -10 0C to 60 0C

Fuse (Power supply in Scanner)
Rating: 4AMPs/250V
Package: 5mm x2omm
Type: Fast Acting, Short Time Lag

H: Compliance:
General Medical EN60601-1
Medical System EN60601-1-1
EMC of Medical System EN60601-1-2
ITE (Computer) EN60950

1: Environment:
Operating Condition: (no condensation)

Ambient Temperature: +~10 to 4000C
Relative humidity: 30% to 75%
Atmospheric pressure: 700 to 1060 mbar

Storage and Transport Condition:
Ambient Temperature: -40 to 70 OC
Relative humidity: 10% to 100% (include condensation)
Atmospheric pressure: 500 to 1060 mbar
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Appendix

10 Appendix -A

A 10.1 Printer Installation

WARNING: When powering a USIB-interfaced printer to the RTVue XR system, it is
recommended to connect the power through the designated power supply outlet in the
PC compartment. This outlet is isolated from the wall plug (building power) through
RTVue XR's isolation transformer.

If the printer is powered from somewhere other than the designated power outlet, the
printer should be placed at least 1.5 meters away from the patient to avoid electric
shock.
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Appendix

11 Appendix- B

Note: below data is based on clinical study performed on RTVue System (110 1505)

11.1 RTVue Precision
Description of Precision Study, Subject Selection Criteria and Pathologies

Instruments:
For the study, 3 RTVues with three different operators and results were compared in normal eyes,
and eyes with retina pathology, cornea pathology, and glaucoma.

Scans:
The measurements and parameters calculated from ONH, FMM5 and GCC scans. Both eyes were
scanned in each subject.

Precision results are not available for the MMS, MM6 and RNFL 3.45 scan patterns. However,
these scan patterns are very similar to other scan patterns where precision results have been
presented.

The MM5 scan area is included in the EMM5 since the EMM5 is an enhanced MN45 scan.
Precision results of the N4M5 scan and the EMMS5 scan would be identical.

The MM6 scan pattern is a radial line scan pattern centered on the fovea extending out 3 mum (6
mum total line length with fovea in the middle). The scan pattern shows measurements for full
retinal thickness measurements and inner retina thickness measurements. This is very similar to
the EMM5 scan pattern. This scan pattern covers a 6 mm by 6 mm square area using a grid scan
pattern. It also is centered on the fovea and displays full retinal thickness values and inner retinal
thickness values. Because both scan patterns measure retinal thickness, are similar in size and are
centered on the fovea, the precision performance is expected to be very similar.

The RNFL 3.45 scan pattern is a circular scan centered on the optic disc. The results are
presented as RNFL thickness in the parapapillary region taken from a circle with 3.45 rm
diameter. The ONH scan pattern is made up of twelve radial lines and 13 circles centered on the
optic disc. The results show RNFL thickness from a circle with 3.45 mm diameter centered on
the optic disc. This is the same inform-ation presented for the RNFL 3.45 scan pattern. The main
difference is the fact the ONH scan pattern has information over a larger area. However the
informnation presented is the same for both, a circular RNFL thickness profile form a 3.45 mm
diameter circle. Because of this, we expect the precision results to be nearly identical for the
RNFL 3.45 and ONH scan patterns.

Subjects:
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Appendix

Four types of subjects were enrolled in the study at two clinical sites, namely 1) normal healthy
eyes with no ocular pathology, 2) glaucoma patients, 3) retina patients, and 4) cornea patients.
Normal subjects were free from ocular pathology as determnined by the Principal Investigator (PI)
at each clinical site. Glaucoma patients were diagnosed as having glaucoma by the P1 at each site.
Retina patients included subjects with any type of retina pathology diagnosed by the Pl. Retina
pathologies included but were not limited to, AMD, DME, and ERM. Cornea patients included
subjects with any type of cornea pathology as diagnosed by the PI, or cornea alteration including
LASIK. There were 4 normal subjects, 4 cornea patients, 4 retina patients, and 4 glaucoma
patients enrolled for each RTVue device. There were 3 RTVue devices at 2 clinical sites. At one
site, there were 2 RTVue systems and 2 operators at different times. In total, there were 16
subjects enrolled for each RTVue device; a total of 48 subjects were included in the study.

Cornea precision results are available in the RT Vue User Manual - CAM (Cornea Adaptor
Module).

Precision Results:
The following tables provide the precision results for the RTVue scans. The data in the table
includes the number of scans per subject group, the overall mean, the standard deviation, the
repeatability standard deviation (Median value of subfields with the minimum of all related
subfield values and the maximum of all related subfield values), and reproducibility standard
deviation (Median value of subfields with the minimum of all related subfield values and the
maximum of all related subfield values).

i) EMM5 Scan Precision Results (Normal, Retina and Glaucoma Patients)
EMM5

Full Retina Thickness Fovea
Normal Patients Retina Patients Glaucoma Patients

# of Scans 71 71 71
Overall Mean (Overall SD) 243.61 (26.00) 267.15 (73.32) 246.22 (22.14)

Repeatability SD* (Min, Max) 2.57(1.66, 2.57) 2.96(1.83, 3.15) 3.01(1.95, 3.01)
Reproducibility SD** (Min, Max) 17.72(1.66, 17.72) 13.78(1.83, 13.78) 3.01(2.05, 5.80)

EMMS
Full Retina Thickness outside Foveat

Normal Patients Retina Patients Glaucoma Patients

#t of Scans 71 71 71
Overall Mean (Overall SD) 295.05 (16.21) 299.03 (30.70) 282.30 (25.26)

Repeatability SD* (Min, Max) 1.96(1.66, 2.57) 2.69(1.83, 3.15) 2.35(1.95, 3.01)
Reproducibility SD** (Min, Max) 2.01(1.66, 17.72) 2.69(1.83,13.78) 2.66(2.05, 5.80)

EMM5
______________________________ Full Retina Thickness Volume

Normal Patients Retina Patients Glaucoma Patients

# of Scans 71 71 71
Overall Mean (Overall SD) 0.63 (0.03) 0.64 (0.07) 103.02 (12.22)
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Repeatability SD* (Min, Max) 0.003(0.002, 0.006) 0.004(0.002,0.010) 2.40(1.78, 2.87)
Reproducibility SDl** (Min, Max) 0.005(0.003, 0.015) j 0.007(0.003, 0.011) 2.53(1.78, 3.52)

EMM5
Inner Retina Thickness all measurements

Normal Patients Retina Patients Glaucoma Patients

# of Scans 71 71 71
Overall Mean (Overall SID) 112.83 (9.16) 113.04 (15.05) 103.02 (12.22)

Repeatability SD* (Min, Max) 1.38(0.88,1.72) 2.52(1.57, 3.12) 2.40(1.78, 2.87)

Reproducibility SD** (Min, Max) 1.70(0.88, 7.09) 3.02(1.57, 6.59) 2.53(1.78, 3.52)

EMM5
_______________________________ Global RPE/Ghoroid Disruption ____________

Normal Patients Retina Patients Glaucoma Patients

# of Scans 71 71 71
Overall Mean (Overall SID) 5.657 (1.468) 9.797 (3.280) 9.268 (2.552)

Repeatability SD* (Min, Max) 0.207(0.207, 0.207) 0.479(0.479, 0.479) 0.761(0.761, 0.761)

Reproducibility SD** (Min, Max) 0.736(0.736, 0.736) 0.877(0.877, 0.877) 1.611(1.611, 1.611)

*estimate of the standard deviation among measurements taken on the same subject using the same operator and
device in the same testing session with repositioning
**estimate of the standard deviation among measurements taken on different subjects using different operators and
devices, including repeatability; in some cases the reproducibility estimates were impacted by mean thickness
difference between subjects in different sites.

ii) ONH Scan Precision Results (Normal and Glaucoma Patients)
ONH

AverageRNFL ___________

Normal Patients Glaucoma Patients

#of Scans 72 72

Overall Mean (Overall SID) 100.82 (8.11) 86.40 (14.99)

Repeatability SD* (Min, Max) 1.76(1.76, 6.18) 1.56(1.56, 5.86)
Reproducibility SD** (Min, Max) 2.11(2.11, 9.78) 7.87(3.92, 16.33)

ONH
______________________________ AllSectors

Normal Patients Glaucoma Patients

# of Scans 72 72

Overall Mean (Overall SD) 100.82 (14.80) 86.41 (18.55)

Repeatability SD* (Min, Max) 3.92(1.76, 6.18) 4.48(1.56, 5.86)
Reproducibility SD** (Min, Max) 5.40(2.11, 9.78) 7.84(3.92,16.33)

ONH
Horizontal CID Ratio
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Normal Patients Glaucoma Patients

# of Scans 72 72

Overall Mean (Overall SID) 1.27 (0.50) 0.79 (0.21)
Repeatability SD* (Min, Max) 0.04 (0.01, 0.04) 0.08(0.05, 0.08)

Reproducibility SDl** (Min, Max) 0.04 (0.01, 0.04) 0.08(0.05, 0.08)

ONH
Vertical CD Ratio ____________

Normal Patients Glaucoma Patients

#t of Scans 72 72
Overall Mean (Overall SID) 2.15 (0.65) 0.76 (0.23)

Repeatability SD* (Min, Max) 0.01 (0.01, 0.04) 0.05(0.05, 0.08)

Reproducibility SD** (Min, Max) 0.01 (0.01, 0.04) 0.05(0.05, 0.08)

ONH
____________________________ Cup Area

Normal Patients Glaucoma Patients

# of Scans 72 72
Overall Mean (Overall SD) 0.39 (0.18) 1.04 (0.53)

Repeatability SD* (Min, Max) 0.02 (0.02, 0.03) 0.07(0.07, 0.21)
Reproducibility SD** (Min, Max) 0.02 (0.02, 0.03) 0.07(0.07, 0.21)

ONH
_______________________ Rim Area

Normal Patients Glaucoma Patients
#t of Scans 72 72

Overall Mean (Overall SID) 0.69 (0.17) 0.89 (0.66)
Repeatability SD* (Min, Max) 0.03 (0.02, 0.03) 0,18(0.07, 0.21)

Reproducibility SD** (Min, Max) 0.03 (0.02, 0.03) 0.18(0.07, 0.21)

*estimate of the standard deviation among measurements taken on the same subject using the same operator and
device in the same testing session with repositioning
**estimate of the standard deviation among measurements taken on different subjects using different operators and
devices, including repeatability; in some cases the reproducibility estimates were impacted by mean thickness
difference between subjects in different sites.

iii) 6CC Scan Precision Results (Normal and Glaucoma Patients)
GCC

Inner Retina Average
Normal Patients Glaucoma Patients

# of Scans 72 71
Overall Mean (Overall SID) 98.28 (9.31) 81.76 (8.90)

Repeatability SD* (Min, Max) 1.86 (1.86, 2.07) 1.18 (1.18, 1.59)
Reproducibility SD** (Min, Max) 7.56 (7.32, 7.92) 2.55 (1.59, 3.36)
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GCC
Inner Retina S-I Average ___________

Normal Patients Glaucoma Patients

# of Scans 72 71
Overall Mean (Overall SD) 0.69 (3.51) 1.98 (8.17)

Repeatability SD* (Win, Max) 1.59 (1.59, 1.59) 2.10 (2.10, 2.10)

Reproducibility SD** (Min, Max) 1.91 (1.91, 1.91) 2.10 (2.10, 2.10)

GGG
GCCFLV ______ ___

Normal Patients Glaucoma Patients

# of Scans 72 71
Overall Mean (Overall SI0) 0.60 (0.67) 4.30 (3.47)

Repeatability SD* (Min, Max) 0.37 (0.37, 0.37) 0.88 (0.88, 0.88)
Reproducibility SD** (Min, Max) 0.46 (0.46, 0.46) 1.04 (1.04, 1.04)

GCC
GCCGLV ______ ___

Normal Patients Glaucoma Patients

# of Scans 72 71

Overall Mean (Overall SID) 3.99 (3.43) 15.51 (7.81)
Repeatability SD* (Min, Max) 0.83 (0.83, 0.83) 1.03 (1.03, 1.03)

ReproducibilitySD** (Win, Max) 2.44 (2.44, 2.44) 1.71 (1.71, 1.71)

*estimate of the standard deviation among measurements taken on the same subject using the same operator and
device in the same testing session with repositioning
**estimate of the standard deviation among measurements taken on different subjects using different operators and
devices, including repeatability; in some cases the reproducibility estimates were impacted by mean thickness
difference between subjects in different sites.

Note: Above data is based on clinical study performed on RTVue System (K101505)
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12Appendix-C

Note: below data is based on clinical study performed on RTVue System (K101505)

12.1 Signal Strength Index (SSI)

For the RTVue, a Signal Strength Index classification is provided for each scan type in order to
help guide the user to determine if the scan quality is acceptable or not. The Signal Strength
Index (SSI) is a quantitative measure forjudging image quality. It serves as a guide to help the
user know if the image quality is generally good or not. It is not the only thing to consider when
determining image quality, but it does offer a quantitative assessment of the signal strength in the
image which is a major component of image quality. The Signal Strength Index is based on the
intensity of the reflected light. The greater the intensity (brightness), the higher the SSI. This is
based on a global average over the entire scan pattern. The Signal Strength Index (SSI) is
displayed after each scan. In the above scan, the SSI is at the top of the scan. If the SSI is low, it
is recommended that the user re-take the scan and try to improve the 551. The cut-offs
recommended for retaking scans are provided in the table below. They are different for each scan
pattern due to the fact that different scans require different levels of retinal segmentation. For
example, GCC and EMMS scans require the inner-plexiform layer to be segmented and this layer
is generally not the most reflective compared to other retinal layers. The ONH scan is OK at
lower SSI levels because the RNFL layer is highly reflective and can be segmented even under
less ideal signal strength values. In some cases, the SSI cannot be improved even when retaking
the scans due to ocular opacity (e.g., cataract) or other unavoidable causes. In these cases, the
scan can still be used even with a low SSI but the results should be interpreted with more caution
compared to a scan with a high SSI.

Recommended SSJ cut-offs for each scan
Scan Type Minimum

IRecommended SS1
I EMM5 I 5139 I

ONH SSI< 28
GG S 5< 32

These 551 cut-off values used for RTVue were determined based on an in-house review of a large
data set from the RTVue, made up of approximately 100 scans with a wide range of SSI values
and including scan types - EMM5, ONH, GCC. MM5, and MM6 patterns are very similar to
EMM5, ONH and CCC scan patterns. (see Appendix - RTVue Precision for further explanation
on scan similarities) To establish the SSI cut-off, approximately 100 B scans were reviewed for 3
scan types on the RTVue (EMM5, ONH, CC. The basic criteria for review was whether
visualization of the critical retinal layers was possible or not, including the LLM (for all scan
types), the RNFL (for glaucoma scans), the IPL (for retina scans), and the R'PE (for retina scans).
The Un-usable cut off value was determined for each scan pattern to be the SSL value where the
various retinal layers could no longer be reliably visualized in the B scans. These scans cannot be
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segmented accurately if there is no ocular structure that can be reliably visualized with low
variability. The SSL value associated with this point (where retinal layers cannot be reliably
discerned) were used as the recommended cut-off point for the user and are included in the table
above.

In order to validate the recommended cut-off between acceptable and not acceptable scans, the
repeatability of scans was evaluated at difference SSI levels. For this evaluation, repeat scans
were performed on six normal subjects with clear ocular media to establish a baseline level of
precision. All 3 scan patterns on the RTVue were evaluated and scans were repeated 3 times in
order to calculate repeatability defined as the standard deviation of the thickness values for each
measurement. The image quality was manipulated by defocusing the OCT image during scan
acquisition. The defocusing and resulting lowering of the image quality mimics the clinical
situation which would occur with media opacity and small pupils. All measurements were
analyzed and the results are provided in the following tables (numbers are the average standard
deviation of the 3 scans averaged across all six subjects). The standard deviation represents the
amount of measurement variability present under different image quality classifications; the
higher the standard deviation, the greater the measurement variability.

EMMS scan variability results comparing scans with SSI values above the
recommended cut-off and below the recommended cut-off

EMM5

Measurements Above Below Cut-Off
Cut-Off

Fovea 9.58 54.57

Tempo 7.27 62.04

Superior 10.77 43.42

Nasal 6.91 52.72
Full

Retina Inferior 10.90 60.97
Tempo2 5.33 38.96

Superior2 2.90 33.91

Nasal2 5.59 42.38

Inferior2 9.91 52.25

Average 7.68 49.02

Table 1.

Table I shows the standard deviation values of 3 scans averaged over all
subjects for each EMM5 thickness parameter. The first column of data is the
result when the image quality above the recommended cut-off (equal to or
above the ROC cutoff 39) and the scans are deemed acceptable and usable.
The second column of data is the result when the image quality is listed as
below the recommended cut-off (below the ROC cutoff 39) and the scans are
deemed unacceptable and not usable. It can be seen that the standard
deviations are very good when the image quality is usable, and then gets much
worse when the image quality is unusable. From the high variability in the
unusable scans, it is recommended that 'Un-usable' scans not be used for
clinical decision making due to their poor quality.
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ONH scan variability results comparing scans with SSI values below the
recommended cut-off and scans with SSI values above the recommended cut-
off. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

M1easurements Above Below Gui-Off

Avg RNFL 2.01 5.8

Sup RNEL 2.56 4.31

Inf RNFL 2.76 8.82

Tempo 6.21 11.52

Superior 3.96 10.46

Nasal 4.55 12.68

Inferior 3.68 8.36

TU 5.68 14.16

ST 5.29 13.37

SN 5.92 15.63

NU 5.82 15.79

NL 4.52 10.99

IN 5.40 14.56

IT 4.2913.93

IT:L 7.76 19.08

Average 4.69 11. 97
Table 2.

Table 2 shows the standard deviation values of 3 scans averaged over all
subjects for each ONH thickness parameter. The first column of data is the
result when the image quality is above the recommended cut-off (equal to or
above the ROC cutoff 28). The second column of data is the result when the
image quality is below the recommended cut-off (below the ROC cutoff 28).
It can be seen that the standard deviations are very good when the image
quality is above the cut-oft, and then gets much worse when the image quality
is below the cut off. From the high variability in the unusable scans, it is
recommended that these scans not be used for clinical decision making due to
their poor quality.

GCC scan variability results comparing scans with SSI values above the
recommended cut-off and scans with SSI values below the recommended cut-
off.

12-3 36058
RTVue XR User Manual Version 6.6 P/N 580-47497-001 Rev A

Optovue Inc. Page 294 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Appendix

0CC

-Measurements Cutoff Below, Cut-Off

Inner Retina Average 1.88 12.25

Superior Average 2.13 14.06

Inferior Average 3.25 14.02

S-I Average 4.13 12.43

0CC-FL 0.98 3.59

GC-G LV 1.47 4.85

Average 2.31 10.20
Table 3.

Table 3 shows the standard deviation values of 3 scans averaged over all
subjects for each 6CC thickness parameter. The first column of data is the
result when the image quality is listed as above the cut-off(equal to or above
the ROC cutoff 32) and the scans are deemed acceptable and usable. The
second column of data is the result when the image quality is below the cut-off
(below the ROC cutoff 32). It can be seen that the standard deviations are very
good when the image quality is above the cut-oft, and then gets much worse
when the image quality is below the cut-off. From the high variability scans
below the recommended cut-oft, it is recommended that these scans not be
used for clinical decision making due to their poor quality.

Note: Above data is based on clinical study performed on RTVue System (K101505)
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RTVuEXR
Specifications:
RTVue Scanner- -70,000

OCT Image: 2a6004 -scan/second
Frame Rate: 256 to 1024 A-scan/Frame
Depth Resolution (in tissue) : 5.0 pm
Transverse Resolution: 8pm (nominal)

Scan Beam Wavelength:
A=840± l0nm

Exposure Power at pupil:
750pW

Patient Interface:
Working Distance: 22mm
Motorized Focus Range: -15D to +20D

Computer:
CPU: 2.66 GHz Quad-Core Processor
RAM: 4GB
Hard Disk: 1 TB
Back Up Hard Disk: 1 TB
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Market Requirements Document - Rev: A0-73opt~vue RTVue XR IRv

Revision History

Rev ECR # Date Description of Change Initiated by
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Market Requirements Document - Rev: A0-73opt @vue RTVue XR Rv

Market Requirements for RTVue XR

The following are the additional features to be added to features and functions of the RTVue system
(requirements based on  These features are the result
of feedback from the market relative to enhancements to the current marketed RTVue system and
those that clinical, marketing and customer feedback has determined are competitively desirable to
maintain advantage over the other systems now being marketed world-wide.

RTVue with the features below, but not limited to, may be marketed as RTVue XR.

The core focus of this version of RTVue is to be able to increase the number of a-scans the RTVue can
capture per second. Increasing the ability to capture higher number of a-scans may facilitate ability to
capture more data in less amount of time, which may be found beneficial by the clinician in multiple
ways. For example: shorter scan capture time may increase the possibility of avoiding blinks.
Furthermore, the patient is more likely to be able to fixate in the same location due to a faster scan
capture time.

Features:

1. Enhance the ability to of the RTVue to capture 70,000 a-scans/sec
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Labeling for the Predicate Device

* RTVue User Manual # 580-45044-005 Rev. A

* Brochure # 300-42876 Rev. A
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Publishing details

RTVue
Version 6.2

Optovue Inc.
Fremont, CA 94538
Phone: 510-623-8868
Fax: 510462348668
www.optovue.com

E-mail: into@optovue.com

For Customer Service or Technical Support:
(510)62348868

Revision Control

Part Number Rev Software ver. Description Release Date

580-45044-005 A v 6.2 Reference ECR #00608 9/20 11

License and use of the RTVue-100 systems is intended only for trained medical
personnel in accordance with the license agreement - all other usage is prohibited -

warranty restrictions and possible claim limitations apply.

PLEASE NOTE: 3D features introduced in this version are intended for the RTVue PC
system as it applies to the specifications listed in Section 9.11D.
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Safety Notes

1 Safety Notes

General
This instrument has been developed and tested in accordance with Optovue safety
standards as well as national and international regulatory guidelines to ensure a high
degree of instrument safety. Please observe all safety notes and information in this
manual and on the device labels. This device does not produce any waste that needs
disposal. Product contains no material which has a chemical hazard concern.

Proper Instrument Use
1 . Always enter patient information first.
2. Clean patient contact surface (forehead and chin rest according to the

cleaning method in Chapter?7 of this manual).
3. Instantly turn off the power switch of the instrument and disconnect the power

cable if uncertain problems arise.
4. Clean ocular lens frequently to ensure good image quality.
5. Adjust power table height properly to ensure patient comfort during the

examination.
6. Align the patient's head and eye position to the canthus indicator mark on the

chin and forehead rest assembly.
7. Dim the room lights to allow natural dilation of the patients' pupil and to

provide a comfortable visualization of the fixation target without glare.
Note: Chemically induced pupil dilation is not needed.

Intended Use
The RTVue is an optical coherence tomography system indicated for the in vivo
imaging and measurement of the retina, retinal nerve fiber layer, and optic disc as a
tool and aid in the diagnosis and management of retinal diseases by a clinician.

The RTVue with Normative Database is also a quantitative tool for the comparison of
retina, retinal nerve fiber layer, and optic disk measurements in the human eye to a
database of known normal subjects. It is intended for use as a diagnostic device to
aid in the detection and management of ocular diseases.

Note: The RTVue OCT is not intended ta be used as the sole diagnostic aid in
disease identification, classification or management. The RTVue provides data
to be used in conjunction with other information, intended to assist an eye care
clinician in determining a diagnosis. A patient diagnosis is the sole domain of a
licensed eye care clinician.A WARNING: THE RTVue CANNOT REPLACE CLINICAL JUDGEMENT AND IS
INTENDED TO BE USED ONLY IN CONJUCTION OTHER CLINICAL TOOLS
CONSIDERED TO BE THE STANDARD OF CARE FOR DIAGNOSIS OF EYE
DISEASE.A Warning: User Changes to Software or Hardware

The RTVue is a medical device. The software and hardware has been
designed in accordance with U.S., European and other international medical
device design and manufacturing standards. Unauthorized modification of the
RTVue software or hardware, or any addition or deletion of any application in
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Safety Notes

any way can jeopardize the safety of operators and patients, the performance
of the instrument, and the integrity of patient data.

Any changes, additions or deletions to factory installed applications.
operating system or modifications to hardware in any manner VOIDS the
Warranty completely.

Warning: Phototoxicity

Because prolonged intense light exposure can damage the retina, the use of
the device for ocular examination should not be unnecessarily prolonged, and
the brightness setting should not exceed what is needed to provide clear
visualization of the target structures.

The retinal exposure dose for a photochemical hazard is a product of the
radiance and the exposure time. If the value of radiance were reduced in half,
twice the time would be needed to reach the maximum exposure limit.

"While no acute optical radiation hazards have been identified for direct or
indirect ophthalmoscopes, it is recommended that the intensity of light
directed into the patient's eye be limited to the minimum level which is
ill be at greater ris. hearisk ma as bnersn incrdieased iftepro eg
nilegeayr rgis. Infats, mapaes aendcrsostieased iftepro eyes
examined has had any exposure to the same instrument or any other
ophthalmic instrument using a visible light source during the previous 24
hours. This will apply particularly if the eye has been exposed to retinal
photography."

Caution: Federal law restricts this device to sale by or on the order of a
Physician or Practitioner (CER 8O1. 1O09(b)(1)).

Product Compliance

*X Indicates his equipment cont-ains Type 8 applied pats.

Electromagnetic Compatibility (EMC): EN 60601-1-2:2001
The RTVue1 00 device has been tested to comply with the emission and
Immunity requirements of EN60601-1-2:2001. The RTVue100 is
intended for use in an electromagnetic environment where radiated
RF disturbances are not beyond the standard defined in
EN60601-1-2:2001.

CS Certification: under IEC 60601 -1
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Safety Notes

Symbols and Labels

A Caution, consult accompanying documents.
Note: There are important Operating and maintenance instructions found in
the manual.

Presence of electrical shook hazard.

A Note: Indicates risk of electrical shock due to the presence of non-insulated
high voltage inside the instrument. Do not remove the instrument cover or
parts.

-S- Fuse

Type B Applied parts.* Note: This instrument complies with the specified requirements to provide
protection against electrical shock, particularly regarding allowable patient
leakage current.

Manufacturer
Optovue Incorporated
45531 & 45395 Northport Loop W.
Fremont, CA 94538

EC REPAuthorized European Community Representative

Medical Device Safety Services (MDSS) GMbH
Schiffgraben 41
30175 Hannaver, Germany

FS NJSerial number

REFI Catalog number!/ part number
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Safety Notes

Protective Packing Symbols

The protective packing symbols specify the handling requirements and the
transport and storage conditions.

LI Fragile, Handle with care

W Keep Dry

ILII This end up

W Relative Humidity (10% to 100%, including condensation)

W Temperature (-40 to 70 deg. C)

Waste Electrical and Electronic Equipment (WEEE) Recycling InstructionsZ When determined that the device is ready for disposal, it is to
be recycled following the policies and procedures reflecting respective
country's requirements. Do not dispose of device as general waste.
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Safety Notes

Product Labels:

RTVue system labels (Samples Only):

Model: RT100-1 for 12OVa.c. input

-----* REFP : RTVueIOO-I

dd opt .vue Voltage: 12OV A.C.
45531 Northport Loop West Frequency: 50/60 Hz

Frenmont, CA 94538 USA Current: 6A

AA
ds~Qm Ited to compi~ ' ith

F C standard

PIN 500-45496-001 Rev. A

Model: RT1 00-2 for 230V A.C. input

,ap RTVuelOO-2
ophe vueb Voltage: 230 V A.C

45531 Northport Loop West Frqenc: 50 Hz
Fremnont, CA 94538 USA Cr n

At *i ((0197

PIN. 500-4 54 95-GO I Rev. A

1-5 
Q
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Safety Notes

RT Scanner Label: (common for both RTIOD-11 and RT100-2 models)

r '

---- IMU Rflue Scannerod ptovue vlo:19 c
4531 Nothport Loop West Frtuer 50190 Hz

Fremont, CA 54638 USA CanreW: 3- A

Rahr IA125EV
Type. FaitAcing

PIN 5O-45497-001 Rev A

System PC Label:

REF RTVue
Voltage: 115/230 V A.C.Od opt*vue Frequency: 50/60 Hz

45631 Northport Loop West Current: 6.3 A

Fremont, CA 94538 USA

&N A
Tested to compb) with

FC FCC standard

PIN: 500-45498-002 Rev. A
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Instrument Description

2 Instrument Description

2.1 RTVue System Configuration:
The RTVue system is shipped in one palletized box, which contains the following
hardware:

1. RTVue Scanner:
This is the main component of the RTVue system. Itis used to view and scan
the patient's retina, collect the OCT signal, and send it to the computer for
processing. It also provides a fixation light target on which the patient can
fixate during the scan, as well as a position sensor for automatic detection of
whether the left or right eye is aligned for scanning. Communication between
the scanner and computer is achieved via a USB cable connection. The
RTVue uses a medical-grade power supply.

2. Computer:
The computer is used to control the scanner during the patient examination.
The application software provides data analysis, presentation, and data
storage and archiving. A relational database is included to organize all
patient information and data, as well as to allow for search capability.

3. System Table:
The system table provides power to the RTVue scanner, computer, and
computer display through a medical-grade isolation transformer to prevent
leakage current from main AC power. The table elevation can be adjusted to
fit patient height. The telescopic lift that supplies the power of the RTVue
system is medical grade.

It is recommended that the user connect the RTVue OCT system to a proper
electrical source via the use of an Uninterrupted Power Supply (UPS) module
connected to the wall outlet.

4. Monitor (Computer Display):
A 19" LCID flat panel display for graphical user interface and data
presentation.

5. Keyboard and Mouse

System Configuration:

Model: RT100-1: 120V AC.

Model: RT1 00-2: 230V AC.
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Instrument Description

Monitor

Power

RTVue Scanner Printer
& Label(optional)

Chinrst / Keyboard & Mouse

Tabl updow
sswitch

Copter

RTVue Label &
serial number

System Table . wrPu
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Patient Menu

3 Patient Menu

The patient menu contains three components:
1 . Patient List
2. Patient Information
3. Visit Information

In the patient menu, the user can search, add, and edit patient information. It
is designed to help you schedule a patient's visit in advance, preview today's
or this week's scheduled patients, and search for a patient's history.

3.1 Patient List:
The patient list displays the results of the user-defined search criteria.

1. All Patients
2. Current Patient
3. This week
4. Todaym aet

The patient list display can be
filtered by following criteria:
1. Physicians name
2. Disease
3. Scan protocol AENM

You may sort the results by:
1. Patient Name
2. Last Visit Time

You may search for a specific
text string Pt 0
1. EMR ID ahrtAm
2. Name (first or last) Jun 06, 27 102AM 20Scns
3. Last Name only
4. First Name only Am 212061:6 8 cn

Mar1 200611O0AM 18 Scans

To search:

1 . Type the patient's EMR ID, Name, or Last/First Name in the [Search By]
space and click on the designated button; this will move the searched
patient to the top of the list.

2- Clicking on the patient's name will list all the patient's visits and will open
the patient's information.

3. Clicking on the visit will open the visit information.
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Patient Menu

3.2 New Patient and Patient Information:
To create a new patient, click the [New Patient] button, fill out the information
fields (fields marked with a "*" are required - if the Refraction is "0" Diopters
[spherical equivalent) or unknown, you may leave this field blank.

Las m EMR ID

D..as Cae o

-0 dhhMMI 5,y

'Phaloit4~tt O D k 0S do

Required information fields are marked by an (

*First and Last name fields are required. These can be any combination of
letters or numbers. Symbols may be used, but may interfere with the capture
JPEG function. It is recommended that users follow the office convention for
capitalization of names.

*Refraction value (patient's current refraction - Spherical equivalent with Add)
when used, sets the initial focus for scanner. The focus (scan beam and
video fundus image) can be adjusted or fine-tuned in the Clinical Tab during
the scan operation.

*Disease Category is a "user defined" list of diseases. The disease category
(multiple choices) can also be used as a filter for the patient list.

*Diseases can be entered one at a time by clicking the [add new] button.

*The selected Patient Name, DOB, and EMR ID will be displayed on the title
bar of the Report window.

*The "Ethnicity" field (Use or selection if for user reference only.

*If the [Save] and [Save/Examine] buttons are grayed-out, check to see that
all required fields are filled.

If you are adding the list of patients with appointments for OCT scanning that day, then
click the (Save] button at the bottom.

If you are entering the patient data in just prior to scanning the patient, then use the
[Save/Examine] button at the bottom. This will add the patient, create a new visit
with today's date and take you dirmctly to the Examine mode.

*If you would like to cancel this operation, then simply click on [Cancel] button
to exit the New Patient screen.

3-2
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Patient Menu

3.3 New Visit
To create a new visit for an existing patient, click the [New Visit] button and
then click [Save]. If you would like to cancel this operation, then simply click
the [cancel] button to exit the New Visit screen.

You can also create a new visit for an existing patient by right clicking on the
patient name in the list, and selecting "Add New Visit'

3.4 Select Date of Birth Format

The default format of date of birth can be set in the User Preference:

Oea Petsm

Note: The RTVue computer settings must match the date format specified in
RTVue. To change the computer date settings, please follow the steps below.

" Go to "Regional and Language Options" in Control Panel.
" Click the button "Customize" under the "Regional Options" tab.
" Select the proper format in "Short Date Format" under the "Date" tab.

3.5 Editing Patient or Visit In formation

* To edit a patient's information, select the patient name from the Patient List
and click the [Edit] button.

* To edit a patient's visit information, select a visit date in the list of visit dates
for the selected patient, then click the [Edit] button.
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3.6 Patient List Shorfl-cuts
Click on the patient's name to view patient visits. Right click on the patient name
or visit date to view options:

" Add New Visit - automatically create a new visit using the current date
for the selected patient, which takes the system directly to the
Examination screen. Visit information is left blank.

* Delete Current Visit - Deletes the selected visit (any visit in the patient
visit history)

* p 0 00 0 A Delete Current Pain.Viemnntydlt sitectdptnt(

warning message appears first to verify that this is the intended action).

1111111Click [OK] to confirm the delete action, or

0 DaW Paien be Q~veed, [Cancel] to withdraw the operation.

1Do you wat to continue?

*If the [Save] and [Save/Examine] buttons are grayed-out, check to see
that all required fields are filled.

3-4
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3.7 Correcting visit linked to the wrong patient
The user has the option of moving a visit (complete visit not specific scans)
from an incorrect patient association, to the correct patient association.
(Care should always be taken by the user to ensure that the patient
being scanned is the specific patient selected in the application to
associate the scan data).

1. Select the Patient > Visit you wish to move
2. Select "Move a visit to another patient" from the Database

Management menu (Figure 3.7A)

Prat

Reia (sk Move a vtot to another patient '
Figure 33ZA

3. Confirm that you wish to move the selected visit (first confirmation
request)

Mt sded =vtfrm Ret-Qar-C4, WoW at g0= atW

Figure 3713

4. Select the correct patient you wish to move the visit TO, select OK
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Examine Menu

4 Examine Menu

4.1 Acquiring OCT Images (Quick Guide)
The following is a general procedure to acquire OCT images:

1 . Select an Existing Patient or Create a New Patient.

2. Select today's visit (if it exists already) or create a new visit. Note: new
scans cannot be added to visits prior to today's date

3. Click the Examine tab (if not automatically directed).

4. Select desired scan protocol or scan patterns (Single click to load into
scan menu).

5. To launch, you may do any one of the following to activate the scanning
process.
a. Double click the scan name in the scan list.

b. Highlight the scan name (single click) then click on the SCAN button
at bottom center of the screen.

c. Press the joystick button.

6. Ensure that you have positioned the patient correctly as follows: Patients'
chin in the system chin rest with mouth closed, patient forehead against
the system forehead rest, patient eye to be scanned aligned vertically with
the canthus mark on the system head frame.

a. Please refer to section 7.1 (Maintenance & Troubleshooting),
item #3 on cleaning the chin rest and forehead rest surfaces.

7. Align center of the patient pupil with center of scan (pattern in the live
video image on the screen, and move the scan head towards the patient
so that the video image passes through patient's pupil.

8. Adjust distance to patient to get best illuminated fundus IR image (view of
fundlus from edge to edge - there may be dark areas on either side when
imaging the optic disc).

a. (Do Not Stop forward movement If a live scan appears in the
scan window before you achieve a good IR image of the fundlus.
Set the working distance first)

9. Hold scanner head still and click on the "Auto All" button if no scan is
visible in the scan window. This will optimize the image and should place
it in the target area (between the red dashed lines).

a. Double clicking in the scan window will also activate the "Auto All"
button and will - in turn - perform the Auto Z (Axial length), Auto F
(Focus) to offset the refractive condition, and Auto P (Polarization) to
adjust for differences in the device and patient polarizations

b. If scan is visible somewhere in the window, click once in the scan
window and use mouse scroll wheel to bring scan to target area.
Then use the Auto F and Auto P functions to optimize the scan.
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Examine Menu

10. Adjust scan positioning in the fundus area, visible in the live IR image (if
it is not where you wish it to be) by:

a. Double clicking the mouse cursor in the center of where you want
the scan to be done (IR image) OR

b. Click and hold down on left mouse button with cursor on scan
pattern, drag to desired location, and release the left mouse
button.

11. Optimize the scan signal strength/ image quality using position (NI),
Focus or P-Motor. Look for the high GREEN bar on the right side of the
live scan window.

12. Capture scan (by pressing the joystick button) - this is the capture
function.

13. Save the scan.

4.2 Scan Controls

Button presentation before starting a scan

I-I

Initiates a scan

Button presentation while in live scanning mode

Capture/Acquire the data (scan) Cancel/abort scanning

Button presentation after acquiring (stopping) scan
Restart scanning process Save scan

..-... .I

Scan Patterns with multiple captures: Use the Arrows to scroll through other captured
scan sets (scans with multiple captures)
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Examine Menu

1 . For scan patterns with possible multiple capture sets (EMM5 = 2 sets;
Grid = 5 sets; ONH = 1-3 sets; GCC = 1-3 sets), arrow buttons on
either side of the Save button will appear to allow the user to review
the other data sets.

2. Please note that on the EMM5, one of two sets will be saved. On the
Grid scan the best 3 of 5 sets are averaged to provide speckle-free
(noise reduction) results for each of the 10 final scans.

3. For the Grid, if you scroll through the other sets of scans after the
Auto Average function, the Averaged results are lost and you must
click on the "Auto Average" button at the bottom of the Auto or
Manual Tab

4.3 Scan Patterns and Protocols
Scan patterns available are organized into two groups based on primary
purpose: Retina and Glaucoma

The Protocol TAB is the first TAB (left to right) in the Examine screen. It is
recommended that for optimum patient through-put each practice either use
the recommended Protocols that are installed with the system, or set up
their own protocol based on the practice patient demographics. This will
allow a single "selection" for retina or glaucoma patients.

Standard Protocols include CU Baseline and CU Follow-up for both Retina
and Glaucoma.

It is recommended that you set up protocols that are based on your
patient pathology demographic and practice terminology. For example
"Optic disc Analysis", "Retina - First Visitt , Glaucoma Follow Up, etc.)

Protocol Tab

Retina 00 Baseline

Retina 00 Follow Up

Standard 00 Baseline Glaucoma

Standard 00 Follow Up Glaucoma

401
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Examine Menu

Retina Tab

WGrid Line

kIE MMS

3D Reference

Glaucoma Tab

9 1RNIFL3.45

H 3D Disk

NOTE: ONH (Optic Nerve Head) was formerly labeled NHM4

NOTE ON CAM OPTION: If you have the CAM (Cornea-Anterior
Module) Option installed on your RTVue, you will have additional
tabs in the Examine View screen. Please refer to the CAM Option
User Manual for detailed explanation of the use of the CAM
Option for the RTVue, system.
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Examine Menu

4.4 Selecting a Patient to be examined:

There are two ways to select a patient for examination:
1 . Select Patient from Patient Menu using either the [Patient Name] to sort

alphabetically, or [Last Visit Date] to display from most recent to oldest
visit in database.

2. Use the <Search> tab in the Examine Menu. To exit the Search window,
click anywhere outside the window.

.............................2 2..0.....~h as

~ t dRtda
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4.5 Scan List
The scan list shows the scans to be performed in the current visit.

1 . Select the scan pattern from the upper window or a scan protocol (click
on the <Exam Protocol> tab to bring up the scan protocol window).

a. A single click on the scan pattern will "load" the scan in the exam
list window.

2. 00 and OS are checked by default.

3. If you wish to scan any particular pattern more than once, you will need to
select how many times each set of scans will be performed first.

rn 1). Select scan pattern

Wl Raster with single click to
"load" into the "To Do

MM6 List".

EE MM5

3D Ref rence2). Select number of times (if more
Grid than one) each scan will be performed

______ -~ - ------------ BEFORE selecting the specific scan.

OD, OS, checked by default

5canrType IEye! Repeat
V Line 00
J@ Cross Line 00

E MMS 00 I
FV@IGCC O0 I

HO0 3D0isk OD0
0ONH 00

An empty green circle indicates that the single scan has not been completed.
A solid green circle indicates that the scan is complete.
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4.6 Scanner Control Tabs
The default GU I setting will present two tabs during the Examination process
(Auto and Manual).

4.6.1 Auto Tab

The Auto Tab contains only the minimum function buttons to enable
automated acquisition of optimized scans with minimum actions from
the user.

a. Light & Dark Eye Buttons: Accesses the Brightness and
Contrast default settings for each affecting the live IR image

b. Illumination Control Buttons: Reduces or increases the IR
illumination for the live IR image viewing.

c. Grayscale I Color live scan Buttons: Select the viewing
preference for the live OCT scan in the upper window (if
different from default setting). NOTE: Default presentation of
color or Grayscale can be set in the [OCT lmage>Scan
Parameter Setting] window.

d. Auto All: this button initiates the all of the automatic functions
of the Auto Z, Auto F and Auto P buttons to optimize the scan.

e. Auto Z: Automatic adjustment for the Axial length

f. Auto F: automatic adjustment for the refractive state

g. Auto P: Automatic adjustment for polarization

Auto 1Manual Advanced!

Auto MH
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4.6.1.1 Use of Auto Tab Controls.

1. After aligning on the pupil and moving the scan head forward through the
pupil (lR image) to achieve a view of the fundus, Hold scanner head still
and if there is no scan visible in the live window click on the "Auto All"
button. (You may also Double-click anywhere in any of the live scan
windows to activate the "Auto All" function (one to four scan windows
appear depending on the scan type).

2. NOTE: You only need to use the Auto buttons for the first scan taken on
the first visit. After the first scan is optimized and captured, the same
settings should be used for all subsequent scan for that visit. The system
will store the settings for that patient (each eye) for any follow-up visits.

3. Double clicking in the scan window will also activate the "Auto All" button
and will - in turn - perform the Auto Z (Axial length), Auto F (Focus) to
offset the refractive condition, and Auto P (Polarization) to adjust for
differences in the device and patient polarizations

4. If scan is visible in the window, click once in the scan window and use
mouse scroll wheel to bring scan to target area. Then use the Auto F and
Auto P functions to optimize the scan.

5. The Auto Average button will appear after the scan is complete - only if
the scan pattern is one that uses the Averaging function. The Manual
Average button will also appear in the Manual Tab

4.6.2 Manual Tab
The Manual Tab contains the slider controls to manually adjust the Z, Focus
and Polarization directly, as well as manual controls for the other step control
buttons on the Auto Tab

EtColor- ODaek 0 bUft Eye

*L iqtn 15 0 Al 11 1023

GVW scale QCOmcSed.

flFoam 0 Fo--ifl 1 jJ 2D

0 104'0c

4-8 4326
RTVue User Manual Version 6.2 P/N 580-45044-005 Rev A

Optovue Inc. Page 332 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Examine Menu

4.6.2.1 Use of Manual Tab Controls

1 . Eye Color: Select dark or light according to patient iris color to optimize
the illumination, brightness, and contrast settings for IR image. The
individual Brightness and Contract adjustment are in the Advanced Tab.

a. If neither eye color is selected, then the default settings are the
average of the respective values of illumination, brightness, and
contrast for the dark and light eye.

2. Illumination: Adjusts the IR illumination for the IR video image. Level is
set by selecting Eye Color, but may be adjusted separately to attain best
image.

3. Grey Scale /Color Scale: Toggles live OCT image in gray-scale or color.

4. Z Motor / Auto: position adjustment: Click on the OCT image window,
then use thumb wheel on the mouse to adjust Z-position. Double clicking
on the OCT image window will auto-search Z position. This is the same
as clicking on the "Auto" button next to the Z Motor.

5. Focus adjustment: Use to focus OCT and video image resulting in a
sharper image. Use the slider control to fine tune the focus of the IR
image and Signal strength of the OCT scan.

6. P Motor: Polarization adjustment to optimize the OCT image signal
strength resulting in a clearer image.

7. Vitreoretinal I Chorioretinal: Selling are programmed based on scan
design to enhance either the information above the RPE (Vitreoretinal), or
the choroid and overall information (Chorioretinal)

a. Vitreoretinal: This setting puts the highest signal strength at the
top of the scan window and results in higher signal strength in the
inner retina layers (RPE through ILM and vitreous)

b. Chorioretinal: This setting puts the highest signal strength at the
bottom of the screen, resulting in a stronger signal - and better
visualization of the choroid.

8. Fixation Control: Use to change preferred fixation location (if other than
default setting) for patient to focus on. There are five fixation settings.

9. Process Average: For the Line scan, Cross Line scan and Grid scan,
you have the option of averaging the multiple scans to achieve and final
"averaged" image. This process is used to reduce the noise of the OCT
image and provide a speckleless B-scan result. Eye or operator motion
may limit the number of frames that can be used in this process. Quick
eye motion may also smear the OCT image and reduce the quality.
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4.7 Advanced Tab Controls: (Recommended for
Advanced Users only)

This tab is hidden as the default setting

1. OCT Image Noise: Adjusts the noise level of OCT for best visualization
of retina tissue. The default value is "3". This should not be changed
other than by an expert user

2. Scan Length: To adjust the scan length with the center of scan fixed.
3. Scan Width: To adjust the width of a raster scan. The number of raster

scan lines will be equally spaced in the width of scan pattern selected.
4. Scan Angle: To rotate the scan around the center of the scan. Use slider

to rotate the scan or click on the scan graphic in the IR window and use
the mouse wheel to rotate the scan direction.

5. Video Brightness: Controls the brightness of the Video image only (not
the OCT scan)

6. Video Contrast: Controls the amount of contrast or shading between
areas in the Video Image only (not the OCT scan)

7. XV Offset: The arrow keys can be used to move the scan pattern around
in the IR image in very small steps. Below are the two most common
ways to position the scan in the desired location:

a. Click and hold down the left mouse button on the scan graphic in
the live video image and slowly drag the scan pattern to desired
location.

b. Double click the mouse cursor in the center of where you want
the scan to be. The scan pattern will shift and center on the spot
you selected. (Recommended method).
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4.8 Setting the Image control default
The Scan Parameter Selling menu can be found by clicking the OCT Image
menu.

Average Property

aM-I Mode I

Scan Parameter Setting

The user may now set a different default live scan view mode between the
Examine and the Review sessions. The view can be individually set for either
Grayscale or Color presentation of the live scan. Go to Scan Parameter
Setting under the OCT Image menu
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4.9 Correct Alignment of live OCT image

In all scan patterns, you will see one or more pairs of parallel red dashed
fines. Some scans may have as many as four alive scan" windows with the
target zone parallel fines. In any scan, the optimum placement of the live
scan is between the red dashed lines. If the lines are horizontal, the scan
should be in the upper part of the target area. (31D disc scan will have some of
the scan image fall below the lower tine; this is OK)

In the case of vertical red dashed lines (such as in the ONH), the physiology
targeted should be between the two parallel lines. (See below)

If you select a different scan mode (Vitreoretinal / Chorioretinal) than the
default setting, the location of the red dashed lines will shift to the top or the
bottom of the screen, depending on where the default position is.

Below is an example of the correct ONH scan alignment.

1 . Place Choroid endpoints (RPE tips) (Red arrow) between two vertical
guide lines

2. Place circular scan between two horizontal guide lines

In this version, a vertical line is provided in the center of "live scan"
windows as well to aid centering of the scan.

NOTE: Live scans for all patterns are to be placed between the red
dashed "target zone" lines. Target zone may be near the top or the
bottom of the live scan window depending upon the Vitreoretinal or
Chorioretinal setting.
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4.10 Averaging (Auto and Manual)

Automatic Averaging will take place immediately after capturing a Line,
Cross Line or Grid scan. This is a noise-reduction function to reduce the
amount of speckle noise in the image. A Speckleless 8-scan is presented as
a result of this noise reduction function.

If you are not satisfied with the results of the Auto Averaging results
(recommended), you may either select the Auto Average button again, or
select the Manual Average option.

To obtain the final averaged image in either the Line or Cross Line scans:
1. Move the rectangle(s) on or over the region of interest
2. Then click OK in the message box.

The rectangles may be adjusted to any size in order to encompass the area of
primary interest. You may repeat the "Process Average" function as many
times as you wish using any of the scans as the averaging basis.

1. Click on any image from the individual scans at the left side of the
screen to see it in the large window. Place the rectangle and click on
the Process Average button.

NOTE: Larger ROI coverage may sometimes produce better results, however
increasing the box size also increases the processing time.

00C
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ODefauht ROt/Anchor region for averaging.

Result of manual averaging
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4. 11 Reviewing Scan Images:
After stopping the scan, the window will automatically bring up a list of
thumbnail images. Click on any thumbnail image to display that scan in the
working window. The window can be closed with the Microsoft Windows
"Close" (X box) icon on the upper right hand corner.

4.12 Saving Scan Images:

After reviewing the image, pressing the [Save] (disc icon) button 61 will
save the images. Pressing the scan button again without saving will discard
the current scan images and will restart the same scan.
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4.13 Reference and Baseline Scans (for Registration)
The RTVue utilizes two 3D scan patterns to produce an SLO type image for
registration purposes. Providing vessel registration and optic disc centering
for orientation and serial registration, these scans produce the baseline image
that enables real change analysis of both retina diseases and glaucoma.

Higher measurement precision due to registration:
Registration of images increases the repeatability and of measurements
between visits. With the new registration feature, the average improvement
for vessel registration is 1.2 microns.

For the EMM5, the average full retinal thickness 95% repeatability estimate is
4.5 microns. For the ONH scan, the average RNFL thickness 95%
repeatability estimate is 10 microns.

A. 3D Reference (for EMMS registration - retina diseases)
This scan produces an SLO like reference image of 7mm x 7mm (7,000 x
7,000 microns on the macula). This scan utilizes an "En Face" perspective
to produce a high contrast grayscale image of the retina surface detail.
This En face image is used as the reference and registration image for the
EMM5 macular map (explained later in this section) based on vessel
tracing.

Resulting SLO type reference image for EMM5 registration

4-16 1v
RTVue User Manual Version 6.2 P/N 580-45044-005 Rev A

Optovue Inc. Page 340 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Examine Menu

EMM5 scan pattern contains a sampling raster, offset from the mapping grid in order
to capture a vessel tracing for registration purposes.

Figure 4.13 C

Possible instances in which rescanning may be required to establish a new
reference and baseline scan:

A new reference image may be desirable in the event of the vessel changing
(orientation) or moving, due to disease progression or surgical intervention. EMM5
scans from that point on would use the newer reference image;' however the mapping
scans that existed prior to the new reference being established will remain registered
to the original reference image.

B. Reference Image for ONH Map (Glaucoma)

For serial registration of the ONH (Optic Nerve Head) scan for glaucoma, the
3D Disc scan is used to create a baseline SLO type image. The ONH scan
pattern produces vessel tracing patterns that are matched to the vessels in
the SLO en face result of the 3D Disc.
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Image for vessel
registration

Figure 4.13 D

The 3D Disc scan result also provides the detail for the automatic tracing of
the disc boundary (disc margin). This provides the disc margin shape and
exact center of the disc, each of which is used along with the vessel tracing
for serial registration of data and change analysis.

Auto-detection of
disc margin

Verification of
accuracy (Choroid
endpoints / RPE
Tips)

Figure 4.13.E
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The option "Auto detect 3D baseline while saving scan' is located in User
preference: This can be set to "Yes" (default) or 'No". When the selection is
"Yes," disk boundary is auto drawn while 3D disk scan is being saved. When "No"
is selected however, auto drawing of optic disk is skipped when it is saved.
Instead it takes place when 3D disk scan is opened in analysis mode.
When "No" is selected in above option, it is recommended that 3D disk scan is
always opened first in analysis mode, during with the auto drawing of disk will take
place. Due to this, it may take a few seconds longer to open the 3D disk scan
compared to if opened with disk already drawn (during scan save).

If ONH scan is analyzed prior to analyzing 3D disk, following window appears.

No 3D baseline (reference image) in database. Continue wYAK

Ptocess with idobaeln

"Process later" option is recommended, which will act as a "cancel" function.
Then 3D disk scan should be opened and analyzed. At this point the auto-drawn
disk boundary can be modified in needed. "Save" button needs to be clicked to
save the boundary if any changes to the auto-drawn boundary are made. If no
changes are made, then leaving the 3D disk scan automatically saves the disk
boundary.
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5 Analyze Menu

5.1 Analyze Layout

Mesrm n tn vs' Rpr omwno

Repor (Aalzerpow
A- SsLow to02

F-- Msurements tol and

Edillng Tool

1 ~ ~ ~ ~ ~ ~ ~~~YkW Report FomVe:TeRealenlsipeotvew(hsi lorth Pormino
Preview~(nayz fom)wihanlyirrsut

on he CT mags ad te pesetaton ati.(igh Clckn Opstions

3. Rprt Send thew ure sceenulto theysi pRert ny Windowscalomptheibe

printer)
4. Measurement Tools/ Image Enhancement: The measurement tools

become available when in Measurement View, including the appropriate tools
for the CAM Option (Cornea-Anterior Module). The image enhancement tools
for the OCT scan (increase or reduce background noise) and IR image
(contracting).

5. Image viewing tools: remove tracing lines, zoom, area of interest selection
and Undo/Redo

6. Scan Results List: All scans performed during the selected visit are listed
below the Exam Date

7. All presentations (Analysis and Measurement views) appear in the window to
the right of the controls
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5.1.1 Analyze List
After selecting the patient, a list of scan records will appear under the
tool window. Click a particular scan pattern to show the results in the
report window.

NOTE: Depending on the type of scan, it will sometimes take 5 to 15
seconds for the to the measurement result to appear the first time the
scan data is selected. (This is due to calculation time). After the first
time, the calculated (processed) data is stored and subsequent viewing
will open in less time.

5.1.2 Diagnosis Data Input Field
At the bottom of the Report screen is a textbox labeled "Diagnosis".
Any text entered here will be saved automatically when you exit the
Analyze menu, whether you move to another window or exit the
application entirely. This information is specific to the scan; it will not
be displayed in other scans or visits from this patient.

5.1.3 Change / Symmetry / Comparison Analysis
If there are eligible scans available in the patient visit history, the
related Change and/or Symmetry and Comparison options will be
available. Click the button to activate the additional analysis.

Click to list scans that may be
used in Change overview with
the current scan.

1- 05/21/2008 14:35:30
Toreturn to the default report

2 -05/21/2008 14:35:30 [view, click"BACK*

Note on Change Analysis: Up to six (6) ONH scans, four (4) GCC
scans or four (4) EMM5 Retina scans may be included in the Change
report.

If the patient history contains six visits or less, all visits will be
automatically selected and the report generated automatically for
presentation
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5.2 Measurement

Measurement tools are accessed by clicking the = icon.

5.2. 1 Tools:
1 . Distance tool: Measures the distance between two points.

2. Area tool: Measures the area of a polygonal area.

3. Point Line: Draws a line between two points.

4. Text Annotation: Add text to images.

5. GreylColor: Toggles scan display from gray-scale and pseudo-color.

6. Snapshot: Saves the Report Page in .jpg format. File name has
default but is user editable. User defined destination

7. Select: Click to deselect the tool in use.

8. Pan: Moves the OCT image around in window.

9. Undo/Redo: Return to previous or prior state before/after an action.

10. Zoom: Zooms in or out of the OCT image. (No interpolation)

11. Zoom to fit: Fits all scans in the scan pattern into the window.

12. Show boundary: Display/remove boundary on the OCT image.

13. OCT noise: Increase (white) and reduce (gray) OCT noise level.

14. Video: Brighten (white) and reset (Grey) video image contrast.

15. Negative Image: inverts the presentation of the gray scale images.
The black background will change to white.

6). Saves Report
page in JPEG file

Optovue Inc. Pmage 37o 7
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5.2.2 Using Manual Measurement
To make a manual measurement, first select the tool, and then make
the desired measurement on the selected OCT image. Next, select an
initial or "anchor" point and then proceed to the second endpoint (linear
measurement or arrow) or the next in a series (area measurement).

Right clicking on the measurement will show the properties of the tool.

f[ Flgw ~ *E wpwF

NOTE:

* You can select the Snapshot Tool (camera icon) to export a .jpg of
the Measurement report screen.

*You may select the Print option to print a copy of the Measurement
report screen with the practice and patient information header.
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5.2.3 OCT Scan Selection
Above the Measuring Tools, there is a drop-down menu labeled
"Scans". If the scan pattern performed had more than one image, the
different scan images are available for viewing by selecting from the
drop-down menu.

When evaluating a specific scan in the measurement view, you now
have the option of showing the scan in a 1:1 ratio and altering the Y-
axis display

1:1 Display option results (scan shown at 1:1 pixel presentation)

42 3
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5.3 Analyze View - Retina Reports

5.3.1 Line
If you used the Averaging option prior to saving the Line (or Cross
Line) scan, both the Average and last single B-scan image are saved
and available for review in the Analyze view.

Note: The HD Line and NID Cross Line do not have the average
option.

Click on the [Average] or [No Average] button to select which image
will be displayed.
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5.3.2 Cross Line

The Cross Line results are shown with the scan orientation aligned to
the direction the scan was taken.

Presentation is either with Average or No Average as with the line
scan.

5.3.3 Grid
Grid scan shows the exact scan location of five horizontal and five
vertical scans in the grid. When this scan is captured upon capturing a
3D Reference scan, it uses registration from 3D Reference and applies
a patch in this scan to show ten grid lines (five horizontal and five
vertical) on the reference SLO style image to show the exact location of
the scans taken.
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.~a .M

Above image shows the Grid scan in analysis mode. Note the grid
lines on the reference SLO style image in Baseline Tab at the bottom
left corner of the image. Mouse wheel or arrow keys can be used to
scroll through each of ten scans. The red rectangle around the
thumbnail of a scan denotes the scan that you're currently looking at
in the large window above it. Also the appropriate grid line color
changes to red as you're scrolling through the scans.

Right clicking the SLO style image and then selecting "Patch On"
allows you to see the patch and how well the vessels in the patch
align with vessels seen on the reference SLO style image. While the
algorithms do the aligning with a very high success rate, the patch
can be moved manually to align vessels on the patch and on the SLO
style image. Grid lines will move with the patch giving the exact
location of scans taken. See the image below. Proper alignment of
the vessels on the patch with those of in the SLO style image are
denoted by green color. Any misalignment is denoted by yellow.
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F aselinem I-R

5.3.4 EMM5 Analysis Report

The EMM5 scan is registered to a reference SLO style image created by
the new 3D Reference image scan. (31D Reference must exist)

The EMM5 includes a raster sampling that is acquired in the middle of the
EMM5 scan (horizontal line scans - raster sample scans - vertical line
scans) in an area inferior and nasal from the EMM5 scans.

This allows the sampling to capture the larger vessels lying inferior to the
optic disc and use this "vessel tracing" to register to the SLO reference
image.
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WIN--

*The scan display control is active when the reference lines are Blue,
and Locked when they are Red (single click will change the state from
the map only)

*Macular thickness values (red circle), and retinal cross sectional
images can be seen by moving the mouse cursor around the macular
color-coded map. These will update while the display control is
unlocked (lines are blue), and lock when the display controls are
lacked.

*The grid shows the EMM5 scan pattern (available scans indicated in
white). The horizontal and vertical cross section image will be
displayed corresponding to the color highlighted scan lines. The
thickness and coordinates at the tip of the cursor are displayed in the
center area of the page.

The mapping presentations for Thickness, Elevation and Significance are

selectable at the bottom left of the report.

F ull Retinal Thickness measured from VRI to RPDE layer.

*Inner Retinal Thickness measured from VRI to IPL.

*Outer Retinal Thickness measured from the RPE layer to the IPL

*RPE and IIM Elevation: show the height of the RPE or ILM relative
to a reference plane. The reference plane is the best elliptical fit to
the RPE boundary.
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surface at the ILM. The IPL segmentation line should be at the bottom of the
IPIL layer. The RPE segmentation line should be in the middle of the RPE
layer. If the segmentation lines are not accurately placed, the thickness
measurements will be affected. If the user performs any manual correction,
the results will be valid and the scan can be used.

Overall precision results with the EMMS5 scan for normal, retina patients. and glaucoma patients:

EMMS
________________________________Full Retina Volume ___________

Normal Patients Retina Patients Glaucoma Patients

# of Scans 71 71 71
Overall Mean (Overall SD) 0.63 (0.03) 0.64(0.07) 103.02 (12.22)

Repeatability SD* (Min,. Max) 0.003(0.002, 0.006) 0.004(0.002, 0.010) 2.40(1.78, 2.87)
Reproducibility SD** (Mini, Max) 0.005(0.003, 0.015) 0.007(0.003, 0.011) 2.53(1.78, 3.52)

*estimate of the standard deviation among measurements taken on the same subject using the same operator and
device in the same testing session with repositioning
'"estimate of the standard deviation among measurements taken on different subjects using different operators and
devices, including repeatability; in some cases the reproducibility estimates were impacted by mean thickness
difference between subjects in different sites.

EMMS
________________________________Full Retina Fovea _______________________

Normal Patients Retina Patients Glaucoma Patients

# of Scans 71 71 71
Overall Mean (Overall SD) 243.61 (26,00) 267.15 (73.32) 246.22 (22.14)

Repeatability S5* (Mini, Max) 2.57(1.66, 2.57) 2.96(1.83, 3.15) 3.01(1.95. 3.01)
Reproducibility SD'* (Min, Max) 17.72(1.66, 17.72) 13.78(1.83, 13.78) 3.01(2.05, 5.80)

EMM5
________________________________Inner Retina TSNI _______________________

Normal Patients Retina Patients Glaucoma Patients
# of Scans 71 71 71

Overall Mean (Overall SD) 112.83 (9.16) 113.04 (15.05) 103.02 (12.22)

Repeatability SD0 (Mini, Max) 1.38(0.88,1.72) 2.52(1.57, 3.12) 2.40(1.78, 2.87)
Reproducibility SD** (Mini, Max) 1.70(0.88, 7,09) 3.02(1.57, 6.59) 2.53(1.78, 3.52)

*estimate of the standard deviation among measurements taken on the same subject using the same operator and
device in the same testing session with repositioning
**estimate of the standard deviation among measurements taken on different subjects using different operators and
devices, including repeatability; in some cases the reproducibility estimates were impacted by mean thickness
difference between subjects in different sites.

For details on the clinical study and the clinical precision for RTVue scan
measurements (repeatability, reproducibility), study information is available in
the Appendix -RTVue Precision
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5.3.5 Alternate EMM5 Report /Printout

T.

The check box at the top of the EMM5 report will bring up the alternative
presentation of a single large representative scan and the correlating location
on both the thickness map and the SLO reference image.

5.4 Volume Contouring and Measurements

User can define a threshold level (numerical value -
T old--o microns) for edema or elevated pathologies, and the

map will trace a contour around all tissue exceeding
325 the value entered.

Volume The Total Volume of the tissue exceeding the

4.51 mm'threshold is displayed real-time in the Volume field.

This threshold, Volume and segment (Full, Inner or
Outer) can be saved by selecting the [Save] button.

LD Information is added to the table at the left of the
report display.

3 ~1
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*Total volume exceeding the threshold value is outlined by contour

(EMM5 Thickness Map - Without scan line indicators)
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5.4.3.1 Custom Drawn Volume Contouring

You may also freehand draw the outline of a specific area on the map
and the resulting volume will be displayed also real-time.

*Right-click on the map and select Contour>Draw contour

*Use the left mouse button to click on points around the area you are
interested in.

* Contour line is black and active while drawing. Resulting volume is
rendered real-time as you go.

* Double click on the last point to end the drawing and post the final shape
and volume. Contour will turn Red to confirm final form.
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5.5 Overlay Options for Reference Fundus Image

* In the Reference image in the upper left of the EMM5 report screen
the user has the option of superimposing the registered map (in the
lower right displaying either thickness or elevation) over the image,
and/or the ETDRS map/results.

* These options are available by right-clicking on the reference image

Basekne IR

" 20 map is placed on the reference image
* Display of map and map on reference image are both updated when

selecting the various thickness and elevation option presentations

Basehne IRj
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*Both the 2D map and the ETDRS grid and results may be displayed
on the reference image at the same time or individually

*The Color reference for the Normative Database comparison is not
shown in the overlay of the ETDRS grid when both (ETORS and 2D
map) are in overlay. NOTE: This is the default presentation of the
reference Image.

8a~

*The Color reference for the Full Retina thickness is shown when only
the ETORS grid is superimposed.

5-18

RTVue User Manual Version 6.2 P/N 580-45044-005 Rev A

Optovue Inc. Page 362 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Analyze Menu

* The Patch overlay is the results of the sampling raster taken during
the EMM5 scan. This is used to obtain the vessel tracing for the
registration to the Reference image. You can see the Patch location
using the right-click option.

" When the Patch is displayed, it will show green vessel tracings when
aligned (as seen in the image below). If it is moved from its location,
the tracings turn yellow indicating a deviation from the vessel match.
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Example of poor blood vessel registration:

Below is an example of ood blood vessel re istration.

If the blood vessel registration was poor, ou would see a lot of yellow in the image.
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You can then manually move the patch area with your mouse until the blood vessel
patterns are matched and you don't see any more yellow.

Examples of eye movement which indicate rescanning may be necessary:

Eye movement can cause poor blood vessel detection. Eye movement is indicated by
the break in blood vessels within the scan. It is recommended to retake the scans with
patients who displays eye movement during the scan.

Eye movement
indicated by the
break in the
blood vessel
pattern 5-2143
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Another example of eye movement causing registration failure and poor blood vessel
detection is shown in the image below. Eye movement is indicated by the dark
horizontal lines within the scan. The below image is a patient with Diabetic
Retinopathy who displays eye movement during the scan. The image also displays no
blood vessel detection in the patch area - evident by the yellow patterns. In cases like
this. it is also recommended to retake the scans.

Eye movement
indicated by dark
horizontal lines in
the image

Yellow color
indicates no
match fc f(
blood yv6 a

5.5.1 EMMS Change Overview Report

The EMM5 change analysis report shows an overview of up to four individual
visit results (A baseline exam and three follow-up exams) for a specific patient
eye. (See section 6.1 for detail on Normative change overview report)

The threshold input and the resulting automatic contour drawing are available
in this report and apply to all four visits displayed.

* The value inserted causes all of the 2D maps in the top row to delineate
the volume of all tissue above the defined threshold value.

* The volume defined by the contour outline is displayed, providing clear
reference of the change (positive or negative) of any edema/elevation.
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*Value is entered in the Threshold field in the upper right

Sgruksne Maps

Change F om Bas Lne From Bas Lne

Figure 5.4.5 (Baseline and three follow-up exams)

IN N Ta13

5.5.2 Retina Normative Database

RTVue software contains the Normative Database that allows comparison of
a patient's retina structure (macula thickness and RPE elevation) with
"normal" patients in the same at segment. This comparison to "Normal"
provides the clinician with an objective metric to use in the overall diagnosis.

The EMM5 Normative presentations are:

*Full Thickness Significance - selecting this option displays the
significance, of the thickness deviation from normal of the scanned eye.
Parameters include within normal for both edema and ischemnic
conditions.

5-23 1
RTVue User Manual Version 6.2 P/N 580-45044-005 Rev A

Optovue Inc. Page 367 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Analyze Menu

EMM5 Significance Map
with Normative
segmentation legend

p > 95%
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D>24um
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5.5.3 MM6 Analysis Report

The MMG (12 Radial scans) maps the central macula using a radial scan
pattern more familiar to those who have had previous OCT technologies.

Note: The MMO is not included in the Normative Database collection
that is in process.

Display Slicer option: Toggles the display of the MM6 between the standard
presentation and as Radial Slicer presentation, including all 12 scans

:117 S

119 0
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5.5.4 Missing Scans Due to Blink

For all map patterns saved which included missing or dropped B-
scans (due to blinking, weak signal, eyelash obstruction, iris clipping,
etc), the scans not included in the map rendering are indicated in gray
instead of white (scan indicator lines).

For missing scans indicated in any map, the raw B-scans not
used should be reviewed by the clinician and the map data in
this area should be reviewed with caution.

Ti ~f M3i. 3wA

Missing lines indicated in gray. Date in this
area is interpolated based on the nearest
adjacent complete scan data.

$45
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MM6 Slicer (Option) Display

Click once on any scan to display it in the larger window at the top right.

Double click on any scan to go immediately to the measurement mode
presentation.

Note: The Radial Raster and the Raster report displays have two ways of
presenting the scans for view and printing. At the top you will find the
selection options of One page or Two page (larger scan images)
presentations.
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5.5.5 MMS Change Analysis Report

The MM6 change analysis shows the difference between two MM6
analyses. To speed up the comparison results, it is better to analyze
each individual MM6 scan first before making comparisons.
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5.6 3D Presentations

The 3D scan presentations are updated considerably from the previous
version. The following viewing options are indicated by the tabs SLO, En
Face, and so forth.

* SILO: This view shows a SLO-style image created by the sum of all
the C-scans, producing a high contrast "En face" image.

* En face: This view presents the sum of the c-scan planes indicated
in the thickness value field.

* Thickness: Presents the thickness with log scale of user selectable
segmentations for Full, Inner and Outer retina. The 3D Reference
and 3D Macular scan displays an ETODRS thickness map in the
thickness tab when the scan size surpasses 6.00 x 6.00 mm. The
ETDRS map is a traditional ETDRS map consisting of 1 mm, 3mm,
and 6mm diameter circles. Note that the ETDRS map is always in the
center of the window. It may not be centered on the fovea.

* RPE Elevation: Presents the elevation of the RPDE from a normalized
plane. This is available for 3D Macular and 3D Reference scans.

Tab presentation window Bnightness/ Contrast controls for SL 0 image

B-scan presentation Standard controls
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Standard controls

14 * Brightness: Controls brightness settings for the SLO image

C.0 Contrast: Controls contrast settings for the SLO image

3D ispay 3D Display: Brings a separate full sized screen for a 3D
presentation of the OCT scan.

* En Face 4x: Brings a separate full sized screen displaying 4 En
Face views of 4 separate layers of your choosing.

_______ Play: Sequentially plays through the B-scans and 3D display while
Play showing the reference in the SLO-style image.

______ Record: Clicking 'Record'will prompt a new window to pop up
Recordasking for a folder to save in. The file recorded will be saved in an

.AVI format. Click 'Stop Recording' to finish recording.

* Show Bnd (boundary): Displays or removes the algorithm tracing

0 EnF.sThdr :, Green line: Position of horizontal B-Scan.

* Red line: Position of vertical B-scan

* Clicking anywhere on the window (shown to
your left) will automatically show
corresponding horizontal and vertical B-scans.

* Note: 3D Volume and 3D Display are memory
intensive functions. Frequent usage of these
features may slow down the processing of
scans.

119
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3D Display
The 3D display presentation appears in a separate window to give a more detailed
view of the 3D model. The model offers multiple views to choose from: SLO 3D, Full
Thickness, Inner Thickness, Outer Thickness, and RPE Elevation (available for 3D
Macular and 3D Reference scans). These can be chosen from the drop down menu
in the right panel.

SLOE

Orientation Legend: Shows orientation based on TSNIT.* : Exit: Closes the 3D Display window.
Play: Sequentially plays through the B-scans on 3D display.

E~it *Record: Clicking 'Record' will prompt a new window to pop
up asking for a folder to save in. The file recorded will be

Ray saved in an AVl format. Click 'Stop Recording to finish
recording.

Record *Reset View: Resets the image to a top-down view.

__________ *Cut 3D: Option to have 3D image "cut" as the B-scans are
ResetViewreviewed.

1 Cut 3D *3D Volume: This option presents entire data captured in the
3D block including the tissue in the vitreous just above the

El 3D Volume ILM plane.

[SLO 3D-3
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3D Volume

The 3D Volume rendering shows an SLO-style image super imposed to the bottom of
the 3D image. The 3D Volume presentation can be accessed by selecting the '3D
Volume'option in 3D Display.

PLEASE NOTE: 3D features introduced in this version are intended for the RTVue
PC system as it applies to the specifications listed in Section 9.10D. PC systems that
do not adhere to the specifications may experience less than optimal performance
when using 3D features.

R]WU3D

2 30 Volume

Full 30 s

Like the 3D display, the 3D volume has the option of displaying multiple views. The
different views can be modified by clicking the 'Preferences' button.

*3D Transparency: Changes the transparency of the 3D volume
model

*3D Volume Low Cut Off: Filters out additional noise in the 3D
J rendering.

* Shading: Affects the shading of the 3D volume model. Turning off
'Shading' will also disable the SLO mounted on the bottom of the 3D
model.

Preferences 0 Preferences: Brings up specific options for the 3D Volume
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selection.

Full 3D *Layer Selection: Choose which view to present in the 3D
Volume window. Layers 1-4 are user selectable and can be set
in 'Preferences'. Selecting Vitreous gives a vitreous view with a

Layer 1 white background.
Layer 2
Layer 3
Layer 4
All 4 Layers
Vitreous

K iC

E Shamig

LM

Thckess
60

Offset
0

3D Volume view of ILM layer.
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R Shad ng

3D Volume view of the Vitreous View. The Vitreous view uses a white background to
better view the particles in the vitreous.

e3D Preferences: The top half
of the 3D Preferences

LM a [60 window lets the user select
the layer and modify the

Lasr2 offset and thickness to be
itOffset: a Ttuires 1' represented in Layers 1-4.

L 3 The Figure to the left shows
1 f; W Tkf:9 the default layers and their

I ~ respective settings for offset
LaM 4 and thickness. These values
RPE Ref --- Offset 91fl L.9 ....... will correspond with any

settings changed in the En
Badqawwcck,: f~ f9Face 4x preferences (as

h _ LWDeat seen later in the manual).

Defers Mced .Background Color: Change
the background color of the
3D model from black, grey,

Z Sam OK [i7 and white.

Dftabm ZS~flb D" Advanced: The Advanced
Jrte~zsewiectrceoptions affect the 3D volume

-~ rendering when the object is
X'Y %ve W~edynamic and static. The

advanced options are
h~taeXYSwvhtac 3 intended for advanced

EZZE clinical research purposes.
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3D Advanced Options

The advanced options affect how the 3D Volume model is rendered in its 'static' and
'dynamic' state. The dynamic state refers to the state the model is in when it is
interactively being manipulated (dragging and rotating views). The static state refers
to the 3D model when it is not being manipulated by the user.
The options: "Interactive Z Sample Distance and Interactive X, Y Sample Distance"
affect the quality of rendering when the user moves the 3D Model.
The options "Z Sample Distance and X,Y Sample Distance' affect the quality of the
rendering of the static 3D Volume model.
The Hardware Acceleration option is available to RiVue PC systems that have
graphic cards that support hardware acceleration. PC systems without abilities to use
the Hardware Acceleration option will have the option gray'ed out. Selecting the
Hardware Acceleration option uses the video card's GPU to power the 3D model. If
the Hardware Acceleration option is not selected, 3D models will be powered by CPU
instead.
Higher values yield faster processing time but lower resolution 3D Volume models.
Lower values take longer to process the 3D models but have increased resolution.
The values set as default were found to have the best balance between processing
time and rendering quality. The chart below show the possible input values for each
selection.

CPU GPU
(Hardware Acceleration option selected)

Z Sample Distance 1.0c<X < 10 .4<Xc< 10

Interactive Z Sample 2.5 < X< 10 .7 < X < 10
Distance

X,Y Sample Distance .7 < X < 10 N/A
Interactive X,Y Sample 2.0 < X < 10 N/A

Distance
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En Face 4x

The En Face 4x presentation provides en face views of four different layers. The
default layers shown are ILM, IPL, RPE, and RPE Ref for retinal 3D scans. For 3D
Disk, the default layers are ILM, NFL, and RPE. These layers can be changed by
going to the respective drop down menu in each en face window. These options also
affect the layer selection in the 3D Volume selection.

Cl Show 3D

The offset and thickness values can be modified. Click "Show 3D" on the right hand
side, to view the En face layers in 3D.
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En Face presentation

This view presents the sum of the c-scan planes indicated in the thickness value field
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5.7 Analyze Report - Glaucoma Scans

5.7.1 RNFL3.45 Analysis Report
The RNFL scan pattern completes four circular scans in 0.16 seconds
at a diameter of 3.45 mm, targeted around the optic nerve head. These
scans are averaged and the result is presented within the normative
range parameters.

With version 6.1, RNFL average thickness is show in 8 sectors in RNFL
3.45 analysis and change reports.

NOTE: This scan pattern cannot be registered for viewing change
over time purposes. For Glaucoma and sequential change
analysis, we strongly recommend using the ONH scan pattern
(which offers an alignment-corrected RNFL measurement)

71

81

LIT 111 63

677
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5.7.2 RNFL 3.45 Change Overview Report
Up to four exams (baseline and three follow-up visit results) can be
selected for the Change overview report.

Each averaged (4 scans) result is plotted against the Normative
parameters.

NOTE: This scan pattern is included in the RTVue for users wishing
some continuity with previous Time-Domain OCT systems. However,
just as with the Time-Domain OCT systems sold previously, the scan
placement is completely dependent upon the operator. Registration is
not possible with this scan pattern.

5.7.3 OP/H Analysis Presentation

The ONH map includes several pieces of important disc morphology
information: Disc and Cup Areas, C/D Ratio, RNFL 3.45 and NFL
thickness map from disc margin up to 4.93 mm radius from the center of
disc.

With version 6.1, RNFL average thickness is show in 8 sectors in ONH
analysis and change reports.

- * 0 - 50 52." O'tST

- Calculated
~JS..sd~ Cn ~~ct l~oire Or3.45 tracing
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Factors that can affect Scan Signal Index (SSI) for the ONH scan:
Scan not centered on the optic disc:
During the scan, the operator should check to make sure the scan pattern is
well centered on the optic disc. If it is not, the operator should move the scan
pattern to be centered on the disc. If the operator does not and if the scan
pattern is not centered on the disc, the RNFL thickness measurements may
be affected. The software can automatically reposition the RNFL TSNIT circle
to be centered on the optic disc after the scan, however if the disc is too close
to the edge of the scan pattern, some of the data may be missing if the
measurement circle falls outside the scan pattern area. In these cases, the
scan should be retaken.

Check optic disc drawing and RPE tip placement:
Make sure the optic disc drawing accurately demarcates the edge of the optic
disc boundary. Also make sure the RPE tip placements are at the correct
positions (end of RPE/choroid complex at the disc margin). Re-draw the optic
disc margin drawing if necessary. Adjust the RPE/Choroid tips placement if
necessary. If the optic disc drawing or the RPE tip placement is not accurate,
the measurements can be affected. Scans should be retaken if the RNFL
measurement circle falls outside the scan area after the disc drawing and
RPE tip placement are in correct positions. This verification of RPE tips can
be done at any time (regardless of setting in the User Preferences) by "right
clicking" on the NFL result map.

Check the laver segmentation accuracy of the scan:
The segmented layers are ILM and NFL (Nerve Fiber Layer), if the
segmentation lines are not accurate, the user should manually make the
necessary corrections. If the segmentation is not accurate and the user does
not make the correction, the results will be affected. If the user performs
manual correction, the results will be valid and the scan can be used.

Overall precision results with the ONH scan for normal and glaucoma patients:

ONH
___________________________ - Average RNFL

Normal Patients Glaucoma Patients

# of Scans 72 72
Overall Mean (Overall SD) 100.82 (8.11) 86.40 (14.99)

Repeatability SD*(Min, Max) 1.76(1.76, 6.18) 1.56(l.56. 5.86)
Reproducibility SO** (Min, Max) 2. 11(2.11. 9.78) 7.87(3.92,16.33)

*estimate of the standard deviation among measurements taken on the same subject using the
same operator and device in the same testing session with repositioning

"estimate of the standard deviation among measurements taken on different subjects using
different operators and devices, including repeatability; in some cases the reproducibility
estimates were impacted by mean thickness difference between subjects in different sites.

For details on the clinical study and the clinical precision for RTVue scan
measurements (repeatability, reproducibility), study information is available in
the Appendix -RTVue Precision.
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5.7.4 TSNIT Histogram

RNFL thickness profile in the ONH is the thickness of RNFL at a
calculated 3.45mm diameter around the center of the disc. NOT
THE CENTER OF THE SCAN

*The thickness measurement at 3.45mm is re-sampled
relative to the disc center, not the scan beam center, so the
de-centering of the disc relative to the scan beam will not
affect the measurement.

RNI-L I hdmes C, DiSUite 3.4nn

200

100

0
T SN I T

5.7.5 Stereometric analysis

Optic disc analysis results are listed in the spread sheet as follows:

Secto ___ ____ _ _id ie

Disc Area = m

Cup Area = I,0&rnP

Rim Area = 0,96=m2

Rtm Vokume = 0.085mm3

Nerve Head voume = 0. l64mn3

Cup vokume =O0, 300m)

Cup/Dtsc Area Ratio = 0. 53

Cup/Disc Horizontal Ratio = 0. 79

CptKfDs Vertical Ratio =0.?)7

Rtf Average Thiclmtes on Diameter 3,45rm 82.11"j

Li &erio Hesfphee 80.75A Tnor HeNisphere 83.62

Click on "~+" to
expand the list
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Definitions:

Disk Line Nerve head volume (cross sectional
view). White line shade area above
disk line

Cup area
(enclosed by
green line)

ST N 250

Average thickness
in section and
Normative 200
Significance (color
code) of section (16 T
sections total from
disc margin to 4mmIS
diameter)

Rim area (enclosed
between red and N
green line) T

so

RNL hiknssOnDiameter 3.45MM

NormtivedataaseDisk margin
Normtivedataase(indicated by red

legend line)
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Optic Nerve Head Morphology

The ONH analysis can be performed with either one of four disc border
baseline modes:

1. 3D Baseline: Disc drawing from 3D Optic Disc scan (Default)
2. Video Baseline: Disc drawing from IR image (ONH)
3. OCT Baseline (Advanced GUI only): Uses the manually adjusted

RPE endpoints on the radial scans (Available in Advanced GUI only)
4. No Baseline No disc drawing or RPE tip setting is required

gig"

.. .. .. .. .

The No aseine opton emoes ny sria reistatio caabiity

mTerNosaelinte" optieo, snetekmauremovsaysrilrgsrtio capability

calculated.
Presentation of ONH scan with "No Baseline" option
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5.7.6.5 The default setting is"3D Baseline" and should not be changed
unless there is no possibility of capturing a 3D disc image with
any patients.

5.7.6.5 3D Baseline is the disc boundary that is automatically drawn
using the 3D Disc scan.

To see the boundary automatically drawn, "Right click" the mouse
cursor on the SLO image and selecting "Show Disc".

5.7.6.5 You may also use the 3D presentation screens to precisely
determine the optic disc boundary, by using the RPE endpoints
visualized in the B-Scan (lower left) and A-Scan (upper right).

5-45

RTVue User Manual Version 6.2 P/N 580-45044-005 Rev A

Optovue Inc. Page 389 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Analyze Menu

Brightness and Contrast controls for the SLO type en face image
presentation

* Auto - Draws the disc margin on the En face SLO image.
* Add - Adds an anchor point on the image for disc boundary. Click the SLO

image to find the correct point (RPE tip) position, then click Add.
* Fit - Uses anchor points to draw the disc boundary to close contour.
* Clear - Clears any currently marked anchor points
" Save - Saves the resulting disc drawing as the baseline for the ONH

Note: As you click on any position in the SLO image screen, the three
perspective windows also change to reflect the location and cross section
within the 3D3 presentation.
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5.7.6.5 Video Baseline option should only be used if itis not possible to
capture a 3D Disc scan. You may draw the optic disc margin on
the IR video image to get the optic nerve head metrics.

5.7.6.5 OCT Baseline (Advanced GUI only)

This method is a more complex and user intensive method of
adjusting the baseline. This function should not be used by
anyone but research technicians. Please call for instructions

NOTE: If no 3D or Video (IR) baseline has been captured (or drawn) at the
time of reviewing the ONH scan, you will have the option of rendering
.without" a baseline in Analysis view. THIS IS NOT RECOMMENDED as the
results are completely dependent upon the skill of the operator to center the
scan pattern on the optic disc center.
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5.7.6 3D Optic Disc Presentation

~ frP0

NOTE: Eye motion can cause image registration to fail and require a scan to be
redone. An example of eye motion during the 3-D ONH scan is seen below. The eye
movement is evident in the break in the blood vessel pattern. It is recommended if
such breaks are seen, the scan should be redone.

Eye movement
indicated by the
break in the
blood vessel
pattern
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5.7.7 Comparison

image comparison is a very handy tool used to see the difference of the
retina between two visits. This option is available on all scan patterns.

To use image comparison, first select the patient scan in the analyze
window. If there are examinations available for comparison, the
[Comparison] button will be available. This is the same method used
to select change and symmetry option.

Two rows of images will appear. You can select which frame image to
compare by using the slider on the fundus image (SLO image in 3D
scan) to choose the images on each visit. The horizontal and vertical
image locations are indicated by horizontal and vertical highlight lines
on the SLO image.

1- 06124t200810:21:10

2- 061241208 10:21:10

3 - 06242W 10:21:44

Comparison/Change/Symmetry Image
Lines to register C-scan plane Comparison options

Lines to register the horizontal Iaefytruhbr
and vertical image frames
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5.7.8 3D Disk Change Analysis

3D Disk change analysis report has been modified for an improved
presentation with larger OCT images.
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5.7.9 0CC Analysis Presentation

Deviation Map

fl-i.
Thicknss Ma:-:s:

t~~~~~~~~~~~~hickness Ma n eito rmnomlo h ne eap hslyr

Tae he Gcomlt (Ganglion Cell Complexrycle thikes MMn dispalarh

region. The upper right display will default to the Deviation Map (see
section 5.6 on the Normative Database). The display may be changed based
on user selection in the "Thickness" and "GCC Thickness" display options.

The vertical scan displayed is indicated in Red on the cross sectional scan is
displayed on the left side when moving the cursor in the thickness map.

The Difference map between superior and inferior hemispheres displayed in
previous versions (in the upper right), is now shown as summary values in the
table to the left center (red circle).

Focal Loss Volume (FLV) is a parameter that provides a quantitative measure
for the amount of significant GCC loss. FLV is the total sum of significant
GCC loss (in volume) divided by the map area. As such it provides a percent
of significant tissue loss for volume. Early study results have found that FLV
is the most accurate parameter to differentiate normal from glaucomatous
eyes, being better than the average GCC thickness parameter.
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Global Loss Volume (GLV) is the sum of the pixels where the Fractional
Deviation map value is < 0, and then divided by the total area to give a
percent loss of GCC thickness.

a Thickness Map

W Moo

oion..s~, th eito a srpae yteSiificance M ao (fhDeito e eto . nteUomtv aaae.Dpniguo
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Overall Precision results with the GCC scan for normal and glaucoma patients:

GCC
Inner Retina Average

Normal Patients Glaucoma Patients

# of Scans 72 71

Overall Mean (Overall SD) 98.28 (9.31) 81.76 (8.90)
Repeatability SD' (Min, Max) 1.86 (1.86, 2.07) 1.18 (1.18,1.59)

Reproducibility SD'* (Min, Max) 7.56 (7.32, 7.92) 2.55 (1. 59, 3.36)
*estimate of the standard deviation among measurements taken on the same subject using the
same operator and device in the same testing session with repositioning
**estimate of the standard deviation among measurements taken on different subjects using
different operators and devices. including repeatability; in some cases the reproducibility
estimates were impacted by mean thickness difference between Subjects in different sites.

For details on the clinical study and the clinical precision for RTVue scan
measurements (repeatability, reproducibility), study information is available in
the Appendix -RiVue Precision.

5.8 Normative Database

5.8.1 Color Legend for Normative Significance Maps
Both GOC and RNFL Thickness Significance
Legend for TSNIT graph and all parameters

-> Average

p < % Brdelin 0 Below average

-- Significantly below average

Retinal Thickness Significance Legend (MM5 and RPE)

-311 Significandy above average

9S% o~loline -- )I Above averageI-311 Average
-10 Below average
- 11 Significantly below average

Please Note: Normative database comparisons are based on statistical
comparisons only and there are possible normal outliers. You should
reduce the risk of misclassification by using multiple clinical tools for
diagnosis.
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5.8.2 Normative Reports (Samples)

5.8.2.1 ONH Symmetry Report (when no 000 scan exists in Visit)
When "Symmetry" is selected in viewing an ONH report, and no 0CC
scans exist in the same Visit, "Symmetry" analysis option is selected the
screen and print report appear as below.

RNFL Normative
Database

- comparison for 16
sectors

/ - Center Section
(Left) RNFL average
for each eye.
(Center) Nerve Head

- volume parameters
(Right) Optic Nerve
Head metrics.

_______TSNIT deviation maps

Bi-lateral TSNIT comparison. (Dashed line is left eye) Red between lines is significant
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5.8.2. 1.1 Symmetry Report (Combined when GCC scan exists in Visit)

00 ciSG= ot poNreHdM

W VfI

05.,
Np _ M OCMA

5.8.2.2 hang Anaysi Overview ON

00i .. ea

Baeln an he
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ON result

and GCC scansareeacquired

00~~~~~o Nev eoDNL By~
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5.8.2.3 Change Analysis Overview - ocC

00 GCT~vn~n 4W *GCC Thickness
Map of selected

* Nt **t*Nt @ ~ r exams fo

Normal map

S ignificance (of.* * I~ideviation from

a a. *Trend anda ~Average GCC
., ,, .table. Coded for

W W WNormative
-comparisin
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6 Main Menu Bar
The options available in the top level menu bar, and in certain screen
presentations, is dependent up on the GUI setting of your RTVue. The default
setting is the "Clinical" GUI, This GUI setting contains all of the required tools
and options for a clinical practice environment. The "Advanced' GUI provides
additional options that are useful to a large institution with a dedicated imaging
staff or research environment.

The following is a brief overview of the menu bar options. The options available
only in "Advanced" GUI are indicated. These functions should be accessed only
be users who have a high level of experience with the RTVue FD-OCT system.

6.1 File Menu

PritT sePrint Header Info

Data Transfer 7
Importf

Archive/Retrieve

Batch Process

Clean Diagnosis Data

Clean and Batch Process All Patients

Exit

6.1.1 Print
Sends the report visible in the Analysis view screen to the printer (if attached),
or whatever print option is installed on the RTVue

6.1.2 Print Setup
Brings up the standard "WindowsT, Print Setup window
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6.1.3 Data Transfer
This option brings up the "Data output" function, used in conjunction with
ReVue - the stand-alone review software application. This software product is
used for viewing patient data away from the RiVue device. Please see the
manual for ReVue.

6.1.4 Export (Advanced GUI only)
This option brings up the data export options for analysis by 3rd party analysis
applications, such are for research purposes. The export format is XMIL. For a
detailed XML specification Guide, please contact the Optovue corporate office
at 510-623-8868.

3 mut- CHO4

3puttsekp..
jff M*Hd&k Infb

Bqoot I rt ftt
. E opwOP Qt sm.

6.1.5 import (images)

The Import function now includes the ability to bring in previous digital stored
(digital printout) results from certain other devices to the patient record.

Along with importing Color, Red Free, FA and ICG images from any digital
fundus system, you may import results (image format files only) from other
diagnostic devices and scanning systems (Cornea Topography, Visual Fields,
Wavefront results, and OCT, SLO, SILP imaging results).

These results must be image based (output to a digital image format file such
as .jpg, .bmp, .png etc) to be eligible for importing into the RTVue system
database.

This allows the results from previous visits and other devices to be viewed
along with the RTVue OCT results for the same patient in the current visit.

First select patient/visit then, click on File > Import > Import Image. Select
image in the network or from removable media (file types compatible are listed),
and click Open.
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Image will be opened in a window for identification. Select eye [OD/OS], then
image type for fundus imaging results, or diagnostic type for test result. Then
click on the Save button.

Data Traensf

Bath R oce

The options for importing are.
* Fundus Images (Figure 6A)

o Color
o Red Free
o Fluorescein Angiogrems (FA)
o Indo-cyanide Green (IA)

t0-

Oce

-~~ ~~ - --- ------

Figure 6A
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--- 0-
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6.1.6 Archive Data

An external USS hard drive or a network drive is required to archive data
from the RTVue. All archive hard drives are required to support NTFS
format.

The first step in archive process is to select the archive/retrieve drive by
clicking on Tools 4 User Preference. To archive patient data into the
portable/network drive, select the archive destination in the file menu.
Archived patients will still appear on the patient list; however, to analyze the
patient's data, the same HO must be connected to retrieve the patient's
data.

kNut Setup...

Prkrt Header Info04

Data TrariferA

Export

Ardhrvejpttneve Archie

Batch Process

Clem Dagnoss Dat

Clm ard Batch Process AN Patients

The basic archive unit is the visit. Check the visit date on the patient to be
archived. Use the sorting functions to help organize the patient list.

After selecting the visits, follow the software instructions to archive the data.
The hard drive should be labeled exactly the same as the label name entered
in the software. It is advisable to make a backup of the archive drive in the
event that the archive drive is accidentally damaged or lost.

Please note that once a visit is archived, it is removed from C and (backup) D
drives. It is advisable to backup your archive drive.

B iPatlient,N4o1A
AprO07, 2006 01:3OPM 11iScans a
Dec 22, 2005 11:00OAM 16 Scans a
Nov 29, 2005 12:00 AM 9 Scans a
Nov 28, 2005 12:00 AM 5 Scans a

Nov 26, 2005 04:00 PM 35Scans a

The letter "a" appears next to the scan information indicating that the
patient visit is archived. However when this data or visit is selected for
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review use, it is automatically retrieved in a few seconds and brought to the
screen.

NOTE: This function does require that the Archive media source (network
or USB removable drive) is connected to the system at all times during use.

6.1.7 Note on Backing up Data

A backup function is done automatically in the background during the
normal operation of the system. There are two hard drives supplied in all
RTVue systems. The application automatically performs a backup routine
as you finish each patient examination (capture) session.

You may add an additional backup target In the form of a USB
removable/portable drive or a network address (folder, drive, etc).
Simply add the appropriate drive letter (assigned automatically by
Window when connected, or determined by your IT person) in the
Secondary Backup field in the User Preferences window.

Date Forumat MddYY

*obw to save eye Itt data: NO7

Fkxtiwi LED Ctrrut (O-1OU0): 157

Vet RPE Ups bdm hne

Prknwy Ad~ve Drie: F91

Secwia'y Ard*e Drive:5

6.1.8 Batch Process

This option can be run if you have not opened patient's scans in the
Analyze view and wish to pre-process all date. This will reduce the time
required when scans are selected in the Analyze view.
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P" itv.. . Clf

Data Trarfff

bkpwttbv

Adiebwv e ri V ai

It is best to use the Batch Process function whenever the system is not in

6.1.9 Clean Diagnosis Data:

This process removes any previous calculations on the raw data. When
opening a patient visit and scan in the Analyze view, the raw data will be
processed again. This can also be used prior to reprocessing with updates,
if a 'reprocessing" requirement is stated. This can also be used when
applying custom research site algorithms. NOTE: Please contact Optovue if
you wish to apply any algorithms to RAW data other than those supplied
with the FDA cleared RTVue device application software.

E-ut ade Thk

Data~anAs

-tS

Penn TnoF W74

There is an improvement in the processing of ONH and GCC scans. This
will only affect the data captured using these scans from the date of
installation of the 6.1 upgrade.

PLEASE NOTE: If you wish to use previously captured ONH or 000 scans
in a Change Analysis Report with any current data captured after the
installation of version 6.1, the previous data will need to be reprocessed for
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that patient in order to be included in the Change Analysis. This
reprocessing will also affect the previous data single report when opened.
The values may or may not be different but the original data is unchanged.
This can be done by clicking on File --> Clean Diagnosis Data --> Current
Patient --> ONH/GCC. Any Change Analysis Report that does not include
data captured and processed with previous version of the RTVue
application, do not need to be reprocessed.

6.1.10 Clean and Batch Process All Patients:

This is a one click solution to clean and reprocess all scans for all patients.
Depending on the size of the data, this can take several hours. It is
recommended that this step is taken after the last patient is scanned for a
given day. A progress bar appears showing total number of scans and the
number of scans reprocessed.

Ptt etu...

Prkt Header Inf

Data Transfer

impor
ArchivetRetneve

Batch Process

Claw Digis DataI

Clean anid Batch Process AN Patts

jEt
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6.2 Tools Menu

Copy ExaNWi List

Paste Exarnine List

Sync Caliration

Scan Pattern Managiement

Protocol Mwiagemeit

Clear Log File

Chiange Password

User Preferenice

Reset System

Convert Baseline Contour

dlea nused Scans From Visit

Remove Protocol From Vtt

6.2.1 Copy Examine List (Advanced GUI only)
This function allows the user to copy a particular examination list (of
scan patterns) in order to paste them into a subsequent visit.

Previous visit scan list Copy to a new list
ScaTy Ey Rae" SaT Eye Rave

' 9 3.45 C

Optovue~C In.PgI49o 7
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6.2.2 Paste Examine List (Advanced GUI only)
This function pastes or copies the exam list from a previous exam to
the current one as desired by the user.

6.2.3 Sync Calibration: (Technical Support assisted function only)
This function synchronizes the calibration file between the scanner
head and the RTVue OCT application.

6.2.4 Scan Pattern Management Screen
This function allows the user to show or hide any of the scan patterns
in the exam list. A clinical site may reduce the number of scan
patterns visible to only those that are used in the clinical site. Hidden
scans can be made "available" again at any time.

0aCL 30 Co...

2ICL -Crop. Ut
flCL - HDM&l
flCL - HU) Cra.s U.m
DCL W t Ln

R)tt - Rasw,

)CS -MAgl

RItS -t C... Us

FtS lIO Cras. Lim
EltS - mipL.n
2ICS Li.

6.2.5 Protocol Management
Check the scan protocols (groups of scans) you wish to have
available in the Examine View. Allows user to "un-clutter' the protocol
list from various trials or studies that are concluded or which no longer
apply.

L lacrs tdy

Elftandard 00 SelnelUcom
ElSiadard 00 Falow Up lucm
91 Wadar 00 Reats

@l3usdard 0S Fello Up 0lauoan
Elstar OS Retin
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6.2.8 Clear Log File
Clears the system event log file. This function should only be
selected under the direction of technical support

6.2.7 Change Password
Allows administrator of system (log in) to set or change the system
password.

6.2.8 User Preference
This screen allows the user to modify various default settings for the
system. Certain scan parameters and views may be adjusted to user
preference.

Date Forimat: tin.dd" - Use trace Stdt: [da

Adowto svavee bidata: '!oCiti Tb Settkiq: A

FtionLE Cwrert (-I0W): L575 A~o Al Sttkt: AM

Yetiy RK bpsbefore Yes A Ado Ployj!Scai Video

Yes

Rada ske rd W 2 -a

Pronrybadp riN: "a Atde aelim Ye
-~ &wek sida r

RT ScaPtternI Coneo Long, C~rae iiti

Lrie(2 -12mn): 6.07

C~e(2 -I2m~): 6.M0 nw

Crass jUre(2 -12r): 000 n

fvcross~km(2-2m)i 8.00

* 3MaaI2-10X 16wnM)i 600 X 6.00 i

3)D Dk(2-10 Xl-6cm); 1600 x 6,00 mn

60 x 400 mn
Radthe(2-Gnn): 60 1

QCdUt(2-I2X0-12,n): '-.00l X ' n2Z.00IM

Qlid(2-12X0-121n): 16.00 1X 2.00 -711
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User Preferences Fields Defined:

1 . Date Format: allows you to choose from different date formats.
2. Allow save eye blink data: select YES to save even if there are blinks, or NO to

force a rescan when an eye blink is detected.
3. Fixation LED Current (0-1000): adjust the blue LED output by increasing or

decreasing the value
4. Select RPE tips before savings scan: Select YES to set RPE Tips in the ONH

scan before saving, or select NO to draw them during the Analysis viewing.
i. WARNING - if the scan was not placed adequately by the user, and

the RPE tips may fall outside the 3.45mm target zone (red dashed lines),
the patient should be scanned again. If this option is set to NO, the operator
may not identify this problem while the patient is still available for re-
scanning

5. User Interface Selling: Switches the GUI setting between "Clinical' and
"Advanced".

6. Video Enhancement: Selecting YES on this option will automatically apply a
contrast enhancement to the IR reference image captures with the scan

7. Primary Archive Drive: Sets the default drive for archiving function (factory
default is the 35GB ZIP removable media). This may be set to another type of
removable media (USB) or a mapped network drive.

8. Secondary Archive Drive: Allows a second drive location to be used for archive.
9. Primary Backup Drive: Sets primary drive where the system sends a copy of

the database, raw data and processed data. (recovery drive)
10. Secondary Backup Drive: Allows a second drive location to be used for backup.
11. TABs (RTVue Scan Pattern; Cornea Long; Cornea Short: These tabs contain

the length and width default setting for the various scan patterns.
i. NOTE: The Cornea Long and Cornea Short will only appear if the

CAM option is installed on the RTVue system
12. User Interface Selling: Same as previous options, however "Clinical' is now

divided into two Tabs; Auto and Manual
13. Clinical Tab Setting: Sets default presentation to either Auto or Manual
14. Auto All selling: Defines Auto All button and "double-click' in live scan area

functions
15. Auto Play/ Scan Video Quality Settings: Sets the default level of quality and

file size for the AVI file created by recording the animation of the 3D scans
i. Range: Low = 25MB (1 loop/icycle) and High = 125MB (I loop/cycle)

16. 3D OCT Sum: Starting value for En Face presentation (microns) in 3D analysis
display

17. Save 7x7 SLO Raw data: Option to save or discard the Raw data for the SLO
style reference image (image is retained regardless of option selected)

18. #i of Pages for Raster, Radial scan and Grid: User selects the number of pages
the printout uses to render the multi-scan presentations.

Click [OK] to save user preference changes. If [Cancel] is selected, no changes will
be saved.
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6.2.9 Reset System: (Advanced GUI only)
This option resets the scanner head in the event of a lock up.

6.2.10 Clean Unused Scans from Visit
This option removes the unfinished or unused scans (light gray in
scan list) from the list. Use for cleaning up exam with excessive
unused scans.

6.2.11 Remove Protocol from Visit (Advanced GUI only)
Removes the top level protocol (above the scan list) from the visit.
The individual scans will remain, but will not be linked to the protocol
for this patient, in this visit only.

6.3 OCT Image Menu

Average Property

By

ONH Mode I

otoci Scan ParamreterSetn

6.3.1 Average Property (Advanced GUI only)
This is the value used to govern the allowable percentage of variance
/ match of the individual Line and Cross Line scans that are used for
the 'averaging" function. (.97 value in field = 97% matching or 3%
variance from base image). The default value for this is 0.65.

6.3.2 Modify Baseline
Brings up the Video (IR) image and places the disc margin baseline
drawing as an overlay for editing purposes. The drawing saved as
the baseline may or may not have been drawn on the IR image.

6.3.3 Reload Baseline
Places the existing baseline disc margin drawing into the IR image in
the upper left corner of the report screen for reference (to edit you
must use "Modify Baseline" function (if drawn on the IR image), or the
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Main Menu Bar

3D SLO image of same eye in the baseline 3D scan (if disc margin
was drawn using the 3D SLO image).

6.3.4 ONH Mode
Sets the default location for the disc margin baseline drawing for use
with the ONH scan analysis presentation. (see section 6.3.11)

6.3.5 Scan Parameter Setting
Set default values for "Dark Eye and "Light Eye" illumination,
Grayscale or Color scan display and minimum recommended 551
threshold. (See section 5.12)

6.4 Database Management Menu

Protocol

P-ankj

Operator

Disease

In the Database Management drop-down menu, you may edit and
determine the various fields and scans that are displayed in each
category.

6.4.1 Protocol (scan protocol editor):
These can be created or modified per user preferences.
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6.4.2 Physician:
Add a new physician, edit the name or other information of a current
physician or delete a physician if not used by users.
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6.4.3 Operator:
Add a new operator, edit the name or other information of a current
operator or delete an unused operator who no longer exists.

6.4.4 Disease:
Add, delete or edit disease category

6.5 Help Menu

6.5.1 Instfructional videos:
Instructional videos demonstrating how different scans are acquired
are included in the Help menu to serve as a reference. Each time a
selection is made under Help 4 Instructional Videos, a corresponding
video will play in Windows Media Player. Use earphones or external
computer speakers for sound.

Please note that Windows Media Player needs to be setup in order to
use this feature. If it were not used prior to playing an instructional
video, you may be prompted for a simple setup procedure.

&knmt RMii..

In~utjonlV~&s I How to takeaascs

tAadeCwna P4's How to tka w~ An*c

How to take a GCC sca

How to take wli OcNHK

How to take a 3D Disk sca

How to tale wl EW5 scR,

How to take a Cmnrei sca

How to ertac a Cornuil %wa (Ato)

How to mwca a CorneM sca (Mmanul

How to scar a dued We

Bwdts of a CAM modiae

How to maue Tea fin
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Maintenance & Troubleshooting

7 Maintenance & Troubleshooting

7.1 Routine Care
1. Dust Prevention:

When not using the RTVue, make sure the cloth dust cover is placed
over the unit.

2. Ocular (Front Objective) Lens Cleaning:
We recommend that the ocular (front objective) lens of the RTVue be
cleaned daily. A weak OCT image or blurry video fundus image may
be caused by an unclean front lens (eyelash, finger or nose prints, or
excessive dust or dirt from the environment).

Material required to clean front lens:
1) Diluted Acetone or Lens cleaning solution
2) Lens cleaning paper

Method:
Wet the lens paper with cleaning solution and wipe the ocular
lens with one pass in one direction. Discard the used lens paper.
Use a new sheet for each repeat cleaning until the lens is clean.

3. Head and Chin Rest:

For head and chin rest maintenance, it is recommended to clean the
surfaces periodically.

Material required:
1) Disinfecting agent such as an anti-germicide or isopropyl

alcohol; AND
2) Cloth or cleaning towels

OR
3) Wet isopropyl alcohol cleaning paper pad

Method:
Soak the cleaning cloth or towel in disinfecting solution or use a
wet isopropyl alcohol cleaning paper pad. Wipe the chin-rest cup
and head rest pad.

7.2 RTVue Computer Boot Sequence

1. Power up the RTVue table.
2. Turn on the RTVue computer.
3. After Windowsm has fully initialized, double click the RTVue icon to

launch the application. It may take approximately 1-2 minutes for
Windows to fully intilalize.
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Maintenance & Troubleshooting

7.3 RTVue Computer Maintenance

Optovue recommends performing disk cleanup and disk defragment on a
regular basis to keep the RTVue PC computer running smoothly. The
above functions can be found in system tools.
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Scan Pattern Specifications

8 Scan Pattern Specifications

8.1 Scan Patterns

Sum mary:

Name Description # A-Scan Ad-justability Default
Scan
Pattern
Line Single line scan with 1 x 1024 Transverse: 6mm,
(0.039 speckle elimination (32 scans for 16,384 2-12mm 0 degree (from left to
seconds) process option total data points (0.5 mm right of the monitor

averaged to single scan increment) screen)
image) Angle: 0 to

1800
( 10
increment)

Cross Line Cross line scan with 2 x 1024 Transverse: 6mm,
(0.156 speckle elimination (16 scans in each 2-12mm 0 degree (from left to
seconds) process option direction are then (0.5 mm right of the monitor

averaged) increment) screen)
Angle: 0 to
1800
( 10
increment)

HID Line High definition single 1 x 4096 Transverse: 6mm,
(0.156 line scan (4 scans are captured - 2-12mm 0 degree (from left to
seconds) one is selected for (0.5 mm right of the monitor

saving) increment) screen)
Angle: 0 to
1800
(10

increment)
HD Cross High definition cross 2 x 4096 Transverse: 6mm,
Line line scan 2-12mm 0 degree (from left to
(0.312 (81792 data points) (0.5 mm right of the monitor
seconds) increment) screen)

Angle: 0 to
1800
(10
increment)

RNFL3.45 Four 3.45mm 4 x 1024 Fixed 3.45mm diameter.
(0.15 diameter circular (4 scans are taken and (From
seconds) scans center on disc presented. Avg is also Temple to
Glaucoma presented in TSNIT) Superior to

Nasal to
Inferior
(TSNIT convention)
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Scan Pattern Specifications

3D Macular 10 1 frames equally 101x513 Transverse: 6mm x6mm
(2.2 seconds) spaced B-scans to 2-10 mm

cover a square (51,813 data points) (0.1 mm
volume increment)
fixation at center Angle: 0 to

1800
( 10

increment)
Width:
1-6 mm
(0.1 mm
increment) __________

3D Disc 101 frames equally 101x513 Transverse: 6mm x 6mm
(2.2 seconds) spaced B-scans to 2-10 mm

cover a square (51,8173 data points) (0.1 mm
volume increment)
fixation at 200 nasal Angle: 0 to

1800

increment)
Width:
1-6 mm
(0.1 mm
increment)

3D 141 B-scans equally 141 x 385 Fixed 7mm x7mm
Reference spaced to cover 7mm
(2.4 seconds) x 7mm volume. (54,285 data points)

Center fixation
Raster 17 parallel line scans 17 x 1024 2-10 mm in L: 6mm
(0.64 seconds) (17,408 data points) length W: 4mm

1-6 mm in
width

MM6 12 radial line scans 12 x 1024 (12,288 MM6 = MM6I/ Radial =6mm

(0.45 seconds) through a central data points) 6mm fixed diameter
point Radial circular pattern

Slicer = up
to 10mm

Grid Line 5 Vertical raster and 5 l0 x 5 x 960 (48,000 2 -12 mm 8 mm length x 2 mm
(1.8 seconds) Horizontal raster lines data points) length and width (250 pm

captured 5 times 0 - 12 mm separation)
each and then width
averaged adjustment
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EMM5 13 horizontal lines 26x 803 + 16x535 Fixed 6 x 6mm outer
(1.30 with 6mm scan length region.

seconds) and 0.5mm interval, 4 x 4 mm inner
Retina + 8 horizontal lines (29,438 data points) region

with 4mm scan length
and 0.5mm interval, 250 pm interval in

central 4mm and 500
13 vertical lines with pm separation
6mm scan length and outside 1 mm (each
0.5mm interval, side and top/bottom)
+ 8 vertical lines with
4mm scan length and
0.5mm interval, all
centered at fovea

6CC 1 horizontal line with 1 x 933 /Horizontal Fixed 7mm x7mm
(0.58 7mm scan length, line.
seconds) followed by 15
Glaucoma vertical lines with 15 x Y33NVertical line

7mm scan length and
0.5mm interval,
centered 1mm
temporal to fovea

ONH 12 radial line scans 3 x 965/ring (4.9, 4.6, Fixed 4.9 mm diameter
(0.55 3.4mm length & 4.3), 3 x 775/ring centered on the optic
seconds) 13 concentric rings (4.0, 3.7, 3.4), 3 x disc
Glaucoma (1.3 -4.9mm 587 (3.1, 2.8. 2.5), 4

diameter) x 425/ring (2.2, 1.9,
All centered on disc 1.6, 1.3), 12 x

455/radial line

Grid 5 Vertical raster and 5 l0 x 5 x 960 (48,000 2 - 12 mm 6 mm length x 2mm
(2.0 seconds) Horizontal raster lines data points) length and width (250 pm

captured 5 times 0 - 12 mm separation)
each and then width
averaged adjustment
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Technical Specifications

9 Technical Specifications

9.1 System Specification

A. RTVue Scanner
OCT Image Acquisition Rate: 26,000 A-scan/second
Frame Rate: 256 to 1024 A-scan/Frame
Optical Resolution: (in tissue)

Depth: 5pm
Beam Spot Size: l5pm

Image Sampling Rate:
Depth: 2.9pm
Transverse: 8pm (nominal)

Scan Range:
Depth: 2 or 2.3mm
Transverse: 2mm to 12mm

Scan Beam Wavelength: A=840±l0nm, AA. (FWHW) 50nm
Exposure Power at pupil: 750pW

B. Fundus Imager:
FOV: 320 (H) x 220 (V)
Monochrome CCD Camera: 768 x 498 pixel 1/3" CCD Format
NIR Illumination: 735nm LED

C. Patient Interface:
Working Distance: 22mm
Motorized Focus Range: -15D to +20D
Internal Fixation: Center, ±3.50 (Horizontal), and ±180 (Horizontal)
Motorized Chin-Rest adjustable range: 65mm
Joystick controlled X-Y-Z adjustment: X-1lO0m, Y-85mm, Z-25mm
Lock-mechanism: Electro-magnetic activated

D .Computer Unit:
CPU: 2.66 GHz Quad-Core Processor
Hard Disc: 1 TB
Back up Hard Disc: 1 TB
Archive: USB or Network Drive
RAM: 4 GB
DAQ: Camera link frame grabber

E. Display Unit:
19" Flat Panel LCD Monitor

F. Power Table:
Power Input: 1 1OV A.C. (RTVue RT100-1)

230V A.C. (RiVue RT-100-2)
Current: 1.8AMPS
Frequency: 50/60 Hz
Power Rating: 160W
Maximum Force: 2500N
Motorized adjustment range: 200 mm
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G. Circuit Breaker and Fuse:
Thermal circuit breaker (main power entry)

Rating: 6AMPs, 125-250VAC
Dielectric Strength: 2500 VAC/1 minutes
Operating Temp.: -10COC to 60 0C

Fuse (Power supply in Scanner)
Rating: 4AMPs/250V
Package: 5mm x20mm
Type: Fast Acting, Short Time Lag

H: Compliance:
General Medical EN60601-1
Medical System EN60601-1-1
EMC of Medical System EN60601-1-2
ITE (Computer) EN60950

1: Environment:
Operating Condition: (no condensation)

Ambient Temperature: +10 to 40 0C
Relative humidity: 30% to 75%
Atmospheric pressure: 700 to 1060 mbar

Storage and Transport Condition:
Ambient Temperature: -40 to 70 'C
Relative humidity: 10% to 100% (include condensation)
Atmospheric pressure: 500 to 1060 mbar
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10 Appendix -A

10.1 Printer Installation

It WARNING: When powering a USIB-interfaced printer to the RiVue system, it is
recommended to connect the power through the designated power supply outlet in the
PC compartment. This outlet is isolated from the wall plug (building power) through
RTVue's isolation transformer.

If the printer is powered from somewhere other than the designated power outlet, the
printer should be placed at least 1.5 meters away from the patient to avoid electric
shock.
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Appendix

11 Appendix- B

11. 1 RTVue Precision
Description of Precision Study, Subject Selection Criteria and Pathologies

Instruments:
For the study, 3 RTVues with three different operators and results were compared in normal eyes,
and eyes with retina pathology, cornea pathology, and glaucoma.

Scans:
The measurements and parameters calculated from ONH, EMM5 and 0CC scans. Both eyes were
scanned in each subject.

Precision results are not available for the MM5, MM6 and RNFL 3.45 scan patterns. However,
these scan patterns are very similar to other scan patterns where precision results have been
presented.

The MM5 scan area is included in the EMM5 since the EMM5 is an enhanced MM5 scan.
Precision results of the MM5 scan and the EMM5 scan would be identical.

The MM6 scan pattern is a radial line scan pattern centered on the fovea extending out 3 mmr (6
mmr total line length with fovea in the middle). The scan pattern shows measurements for full
retinal thickness measurements and inner retina thickness measurements. This is very similar to
the EMM5 scan pattern. This scan pattern covers a 6 mm by 6 mm square area using a grid scan
pattern. It also is centered on the fovea and displays full retinal thickness values and inner retinal
thickness values. Because both scan patterns measure retinal thickness, are similar in size and are
centered on the fovea, the precision performance is expected to be very similar.

The RNFL 3.45 scan pattern is a circular scan centered on the optic disc. The results are
presented as RNFL thickness in the parapapillary region taken from a circle with 3.45 mm
diameter. The ONH scan pattern is made up of twelve radial lines and 13 circles centered on the
optic disc. The results show RNFL thickness from a circle with 3.45 mm diameter centered on
the optic disc. This is the same information presented for the RNFL 3.45 scan pattern. The main
difference is the fact the ONH scan pattern has information over a larger area. However the
information presented is the same for both, a circular RNFL thickness profile form a 3.45 mm
diameter circle. Because of this, we expect the precision results to be nearly identical for the
RNFL 3.45 and ONH scan patterns.

Subjects:
Four types of subjects were enrolled in the study at two clinical sites, namely 1) normal healthy
eyes with no ocular pathology, 2) glaucoma patients, 3) retina patients, and 4) cornea patients.
Normal subjects were free from ocular pathology as determined by the Principal Investigator (P1)
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at each clinical site. Glaucoma patients were diagnosed as having glaucoma by the P1 at each site.
Retina patients included subjects with any type of retina pathology diagnosed by the PI. Retina
pathologies included but were not limited to, AMD, DME, and ERM. Cornea patients included
subjects with any type of cornea pathology as diagnosed by the P1, or cornea alteration including
LASIK. There were 4 normal subjects, 4 cornea patients, 4 retina patients, and 4 glaucoma
patients enrolled for each RTVue device. There were 3 RTVue devices at 2 clinical sites. At one
site, there were 2 RTVue systems and 2 operators at different times. In total, there were 16
subjects enrolled for each RTVue device; a total of 48 subjects were included in the study.

Cornea precision results are available in the RiVue User Manual - CAM (Cornea Adaptor
Module).

Precision Results:
The following tables provide the precision results for the RTVue scans. The data in the table
includes the number of scans per subject group, the overall mean, the standard deviation, the
repeatability standard deviation (Median value of subfields with the minimum of all related
subfield values and the maximum of all related subfield values), and reproducibility standard
deviation (Median value of subfields with the minimum of all related subfield values and the
maximum of all related subfield values).

i) EMN45 Scan Precision Results (Normal, Retina and Glaucoma Patients)
EMM5

______________________________ Full Retina Thickness Fovea
Normal Patients Retina Patients Glaucoma Patients

# of Scans 71 71 71
Overall Mean (Overall SID) 243.61 (26.00) 267.15 (73.32) 246.22 (22.14)

Repeatability SD* (Min, Max) 2.57(1.66, 2.57) 2.96(1.83, 3.15) 3.01(1.95, 3.01)
Reproducibility SD** (Min, Max) 17.72(1.66, 17.72) 13.78(1.83, 13.78) 3.01(2.05, 5.80)

EMM5
______________________________ Full Retina Thickness outside Fovea

Normal Patients Retina Patients Glaucoma Patients

# of Scans 71 71 71

Overall Mean (Overall SID) 295.05 (16.21) 299.03 (30.70) 282.30 (25.26)

Repeatability Sf* (Min, Max) 1.96(1.66, 2.57) 2.69(1.83, 3.15) 2.35(1.95, 3.01)

Reproducibility SD** (Min, Max) 2,01(1.66, 17.72) 2.69(1.83,13.78) 2.66(2.05, 5.80)

EMM5
________________________________ Full Retina Thickness Volume ____________

Normal Patients Retina Patients Glaucoma Patients

# of Scans 71 71 71

Overall Mean (Overall SD) 0.63 (0.03) 0.64 (0.07) 103.02 (12.22)

Repeatability SD* (Min, Max) 0.003(0.002, 0.006) 0.004(0.002. 0.010) 2.40(1.78, 2.87)

Reproducibility SD** (Mini, Max) 0.005(0.003, 0.015) 0.007(0.003, 0.011) 2.53(1.78, 3.52)
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EMM5
______________________________ Inner Retina Thickness all measurements

Normal Patients Retina Patients Glaucoma Patients

# of Scans 71 71 71
Overall Mean (Overall SID) 112.83 (9.16) 113.04 (15.05) 103.02 (12.22)

Repeatability SD* (Min, Max) 1.38(0.88,.1.72) 2.52(1.57, 3.12) 2.40(1.78, 2.87)
Reproducibility SD** (Min, Max) 1.70(0.88, 7.09) 3.02(1.57, 6.59) 2.53(1.78, 3.52)

EMM5
Global RPEfChoroid Disruption
Normal Patients Retina Patients Glaucoma Patients

# of Scans 71 71 71

Overall Mean (Overall SD) 5.657 (1.468) 9.797 (3.280) 9.268 (2.552)
Repeatability SD* (Min, Max) 0.207(0.207, 0.207) 0.479(0.479, 0.479) 0.761(0.761, 0.761)

Reproducibility SD** (Min, Max) 0.736(0.736, 0.736) 0.877(0.877, 0.877) 1.611(1.611, 1.611)

*estimate of the standard deviation among measurements taken on the same subject using the same operator and
device in the same testing session with repositioning
**estimate of the standard deviation among measurements taken on different subjects using different operators and
devices, including repeatability; in some cases the reproducibility estimates were impacted by mean thickness
difference between subjects in different sites.

ii) ONH Scan Precision Results (Normal and Glaucoma Patients)
ONH

____________________________ AverageRNFL ___________

Normal Patients Glaucoma Patients

# of Scans 72 72

Overall Mean (Overall SID) 100.82 (8.11) 86.40 (14.99)

Repeatability SD* (Min, Max) 1.76(1.76, 6.18) 1.56(1.56, 5.86)

Reproducibility SD** (Min, Max) 2.11(2.11, 9.78) 7.87(3.92.16.33)

ONH
AllSectors ___________

Normal Patients Glaucoma Patients

# of Scans 72 72
Overall Mean (Overall SID) 100.82 (14.80) 86.41 (18.55)

Repeatability SD* (Min, Max) 3.92(1.76, 6.18) 4.48(1l.56, 5.86)

Reproducibility SD** (Min, Max) 5.40(2.11, 9.78) 7.84(3.92, 16.33)

ONH
______________________________HorizontalCIDRatio ___________

Normal Patients Glaucoma Patients
# of Scans 72 72

Overall Mean (Overall SID) 1.27 (0.50) 0.79 (0.21)
Repeatability SD* (Min, Max) 0.04 (0.01, 0.04) 0.08(0.05 0.08)
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Reproducibility SD** (Min, Max) 0.04(0.01,0.04) 0,08(0.05, 0.08)

ONH
______________________________ VerticalCIDRatio ___________

Normal Patients Glaucoma Patients

# of Scans 72 72

Overall Mean (Overall SID) 2.15 (0.65) 0.76 (0.23)
Repeatability SD* (Min, Max) 0.01 (0.01, 0.04) 0.05(0.05, 0.08)

Reproducibility SD** (Min, Max) 0.01 (0.01, 0.04) 0.05(0.05, 0.08)

ONH
______________________________ CupArea

Normal Patients Glaucoma Patients

# of Scans 72 72
Overall Mean (Overall SID) 0.39 (0.18) 1.04 (0.53)

Repeatability SD* (Min, Max) 0.02 (0.02, 0.03) 0.07(0.07, 0.21)

Reproducibility SD** (Min, Max) 0.02 (0.02, 0.03) 0.07(0.07, 0.21)

ONH
________________________ Rim Area

Normal Patients Glaucoma Patients

#t of Scans 72 72

Overall Mean (Overall SD) 0.69 (0.17) 0.89 (0.66)
Repeatability SD* (Min, Max) 0.03 (0.02, 0.03) 0.18(0.07, 0.21)

Reproducibility SD** (Min, Max) 0.03 (0.02, 0.03) 0.18(0.07, 0.21)

*estimate of the standard deviation among measurements taken on the same subject using the same operator and
device in the same testing session with repositioning
**estimate of the standard deviation among measurements taken on different subjects using different operators and
devices, including repeatability; in some cases the reproducibility estimates were impacted by mean thickness
difference between subjects in different sites.

iii) GCC Scan Precision Results (ormal and Glaucoma Patients)
GCC

Inner Retina Average
Normal Patients Glaucoma Patients

# of Scans 72 71
Overall Mean (Overall SID) 98.28 (9.31) 81.76 (8.90)

Repeatability SD* (Min, Max) 1.86 (1.86, 2.07) 1.18 (1.18,1.59)
Reproducibility SD** (Min, Max) 7.66 (7.32, 7.92) 2.55 (1.59, 3.36)

GCC
Inner Retina S-I Average ___________

1 Normal Patients ] Glaucoma Patients
#t of Scans 72 71
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Appendix

Overall Mean (Overall SID) 0.69(3.51) 1.98 (8.17
Repeatability SD* (Min, Max) 1.59 (1.59,1.59) 2.10 (2.10, 2.10)

Reproducibility SD** (Min, Max) 1.91 (1.91, 1.91) 2.10 (2.10, 2.10)

CC
CCC FLy V________

Normal Patients Glaucoma Patients

# of Scans 72 71
Overall Mean (Overall SD) 0.60 (0.67) 4.30 (3.47)

Repeatability SD* (Min, Max) 0.37 (0.37, 0.37) 0.88 (0.88, 0.88)
Reproducibility SD** (Min, Max) 0.46 (0.46, 0.46) 1.04 (1.04, 1.04)

CC
CCC CLV _____ ___

Normal Patients Glaucoma Patients

# of Scans 72 71

Overall Mean (Overall SD) 3.99 (3.43) 15.51 (7.81)
Repeatablity, SD* (Min, Max) 0.83 (0.83, 0.83) 1.03 (1.03, 1.03)

Reproducibility SD** (Min, Max) 2.44 (2.44, 2.44) 1.71 (1.71, 1.71)

*estimate of the standard deviation among measurements taken on the same subject using the same operator and
device in the same testing session with repositioning
**estirmate of the standard deviation among measurements taken on different subjects using different operators and
devices, including repeatability; in some cases the reproducibility estimates were impacted by mean thickness
difference between subjects in different sites.
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Appendix

12 Appendix - C

12.1 Signal Strength Index (SSI)

For the Ri'Vue, a Signal Strength Index classification is provided for each scan type in order to
help guide the user to determine if the scan quality is acceptable or not. The Signal Strength
Index (Sf) is a quantitative measure for judging image quality. It serves as a guide to help the
user know if the image quality is generally good or not. It is not the only thing to consider when
determining image quality, but it does offer a quantitative assessment of the signal strength in the
image which is a major component of image quality. The Signal Strength Index is based on the
intensity of the reflected light. The greater the intensity (brightness), the higher the 551. This is
based on a global average over the entire scan pattern. The Signal Strength Index (551) is
displayed after each scan. In the above scan, the SSI is at the top of the scan. If the SSI is low, it
is recommended that the user re-take the scan and try to improve the SSI. The cut-offs
recommended for retaking scans are provided in the table below. They are different for each scan
pattern due to the fact that different scans require different levels of retinal segmentation. For
example, GCC and EMM5 scans require the inner-plexiform layer to be segmented and this layer
is generally not the most reflective compared to other retinal layers. The ONH scan is OK at
lower SSI levels because the RNFL layer is highly reflective and can be segmented even under
less ideal signal strength values. In some cases, the SSI cannot be improved even when retaking
the scans due to ocular opacity (e.g., cataract) or other unavoidable causes. In these cases, the
scan can still be used even with a low SSI but the results should be interpreted with more caution
compared to a scan with a high 551.

Recommended SSI cut-offs for each scan
Scan Type Minimum

_______________ Recommended SS1

EMM5 §91 <39
ONH 55i128
GCC SSI< 32

These 551 cut-off values used for RTVue were determined based on an in-house review of a large
data set from the RTVue, made up of approximately 100 scans with a wide range of SSI values
and including scan types - EMM5, ONH, GCC. MM5, MM6 and RNFL 3.45 scan patterns are
very similar to EMM5, ONH and GCC scan patterns. (see Appendix - RTVue Precision for
further explanation on scan similarities) To establish the SSI cut-off, approximately 100 B scans
were reviewed for 3 scan types on the RT'Vue (EMM5, ONH, 0CC). The basic criteria for review
was whether visualization of the critical retinal layers was possible or not, including the ILM (for
all scan types), the RNFL (for glaucoma scans), the IPL (for retina scans), and the RPE (for retina
scans). The Un-usable cut off value was determined for each scan pattern to be the SSI value
where the various retinal layers could no longer be reliably visualized in the B scans. These scans
cannot be segmented accurately if there is no ocular structure that can be reliably visualized with
low variability. The SSI value associated with this point (where retinal layers cannot be reliably
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Appendix

discerned) were used as the recommended cut-off point for the user and are included in the table
above.

In order to validate the recommended cut-off between acceptable and not acceptable scans, the
repeatability of scans was evaluated at difference SSI levels. For this evaluation, repeat scans
were performed on six normal subjects with clear ocular media to establish a baseline level of
precision. All 3 scan patterns on the RTVue were evaluated and scans were repeated 3 times in
order to calculate repeatability defined as the standard deviation of the thickness values for each
measurement. The image quality was manipulated by defocusing the OCT image during scan
acquisition. The defocusing and resulting lowering of the image quality mimics the clinical
situation which would occur with media opacity and small pupils. All measurements were
analyzed and the results are provided in the following tables (numbers are the average standard
deviation of the 3 scans averaged across all six subjects). The standard deviation represents the
amount of measurement variability present under different image quality classifications; the
higher the standard deviation, the greater the measurement variability.

EMM5 scan variability results comparing scans with SSI values above the
recommended cut-off and below the recommended cut-off

EMM5

Measurements Cutoff Below Gui-Off

Fovea 9.58 54.57

Tempo 7.27 62.04

Superior 10.77 43.42

Nasal 6.91 52.72
Full

Retn Inferior 10.90 60.97
Tempo2 5.33 38.96

Superior2 2.90 33.91

Nasal2 5.59 42.38

lnfcrior2 9.91 52.25

Average 7.68 49.02
Table I .

Table I shows the standard deviation values of 3 scans averaged over all
subjects for each EMMS thickness parameter. The first column of data is the
result when the image quality above the recommended cut-off(equal to or
above the ROC cutoff 39) and the scans are deemed acceptable and usable.
The second column of data is the result when the image quality is listed as
below the recommended cut-off (below the ROC cutoff 39) and the scans are
deemed unacceptable and not usable. It can be seen that the standard
deviations are very good when the image quality is usable, and then gets much
worse when the image quality is unusable. From the high variability in the
unusable scans, it is recommended that 'Un-usable' scans not be used for
clinical decision making due to their poor quality.
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ONH scan variability results comparing scans with SSI values below the
recommended cut-off and scans with SSI values above the recommended cut-
off.

ONH

Measurements Above Below Cut-Off
Cut-Off

Avg RNFL 2.01 5.88

Sup RNFL 2.56 4.31

lt'fRN1'L. 2.76 8.82

Tempo 6.21 11.52

Superior 3.96 10.46

Nasal 4.55 12.68

Inferior 3.68 8.36

TLI 5.68 14.16

ST 5 29 13.37

SN 5.92 15.63

NUl 5.82 15.79

Nt. 4.52 10.99

IN 5.40 14.56

IT 4,29 13.93

TL 776 19.08
Average 461.97

Table 2.

Table 2 shows the standard deviation values of 3 scans averaged over all
subj ects for each ONH thickness parameter. The first column of data is the
result when the image quality is above the recommended cut-off (equal to or
above the ROC cutoff 28). The second column of data is the result when the
image quality is below the recommended cut-off (below the ROC cutoff 28).
It can be seen that the standard deviations are very good when the image
quality is above the cut-oft, and then gets much worse when the image quality
is below the cut off. From the high variability in the unusable scans, it is
recommended that these scans not be used for clinical decision making due to
their poor quality.

GCC scan variability results comparing scans with SSI values above the
recommended cut-off and scans with SSI values below the recommended cut-
off.
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CC

Measuremients Above BeoCu-f
GiOf BlwCut-Off

Inner Retina Average 1.88 12.25

Superior Average 2.13 14.06

Inferior Average 3.25 14.02

S-I Average 4.13 12.43

GCC-F7LV 0.98 3.59
GCC-GLY 1.47 4.85

Average 2.31 R).20

Table 3.

Table 3 shows the standard deviation values of 3 scans averaged over all
subjects for each GCC thickness parameter. The first column of data is the
result when the image quality is listed as above the cut-off(equal to or above
the ROC cutoff 32) and the scans are deemed acceptable and usable. The
second column of data is the result when the image quality is below the cut-off
(below the ROC cutoff 32). It can be seen that the standard deviations are very
good when the image quality is above the cut-oft, and then gets much worse
when the image quality is below the cut-off. From the high variability scans
below the recommended cut-oft, it is recommended that these scans not be
used for clinical decision making due to their poor quality.
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Cornea /Anterior Segment
- for non-contact Anterior Segment Assessment 0

0 0_ - - - - - --- ---------

Cornea Power

calculates the front curvature and then -

0-0t

Corneal Power Report

Pachymetry Angles

Pachymetry - Full 6mm diameter corneal Angle Visualization with FDA Cleared Measurement
thickness mapping with minimum thickness

indicator (example of Keratoconus)

3D Cornea Lasik Flap

Contact Lens Ftn

Tear Film

r10
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Retina
; ,,- - for detecting & tracking disease progression Vsl

Tracking -- - ----------- o-e

f1racked B-scan with Choroldal Measurements

Scroll Through Hi-Resolution Raster B-scans Compare Hi-Resolution B-scans for Change

F-

3D Retina Volume Epiretinal Membrane from En Face Analys
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Glaucoma
- for early detection and management :F---

What you can detect nowTh OrgnlG C
The owerof the GOC Scan can

What you could idniyganglion cell loss which
be detecting with mybe an early indication of

gaucoma. GOC loss
GCCO Analysis precedes RNFL loss based

on The Glaucoma
Continuum.*

IMP:. PV Glsjon Cornrm, Pdapb om
WMs tat hr J OPts bgy 204; 3:45-47

Sym-metrixTM & Change Goa osVlm GV
ONH Change Report IG C Goa osVlm GV

GCC Focal Loss Volume (FLy)

- we 5 [(global) loss and FLit detects localized

_ _ *O ' Lthe comparison to the Normative Database.

Compfhenslve OU Glaucoma Report

The Consummate Glaucoma Package....

" GOC with FLV/GLV & Normative Database comparison
" RNFL with Normative Database comparison
" Lmigest FDA Cleared NormatIve Database with 656 eyes.\\

Adjusts for:
o Age
o Opfic DiscSize (for ONH scan) -ntoptwue dontis to date
o Scan Signal Strength - only Optovus does this to date

" Opt Disc Mettes
" Angle Measurement PfDA ClearedQ
" Full Pachyrnetry Mapping - 6mm dlanwete color coded
" 3DOOpticODisc

3D Optic Disc - Volume Rendering
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Retina
for detecting & tracking disease progression

-t _ - -- -- ----

Intelligent Macular Mapping

*Full Retina Thickness comparison to the
Normative Database

*Localization of abnormalities (i.e.
Pigment Epithelia] Detachment on left)

e Click on location to present vertical and
horizontal B-scans

* Select Full, Inner, Outer and RPE layer mapping
& Change Analysis to monitor retinal

disease such as Diabetic Retinopathy,
Macular Degeneration, etc.

* Volumetric Analysis

EMM5 Macular Signifcance Map
1.3 second capture time9

EMM5 Change Report

Networking
- -- - ------

(AM With Optovue's networking

FP P software, you will be able to:

*Enhance practice efficiency
Room_ * Provide patient education

* Integrate with EMR software

A * Eliminate printing costs

SXA13
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RTVuE®
Specifications:
RTVue Scanner:

OCT Image: 26,000 A-scan/second
Frame Rate: 256 to 1024 A-scan/Frame
Depth Resolutiofl (in tissue): 5.0 pm
Transverse Resolution: 8pm (nominal)

Scan Range:
Depth: 2 -2.3mm (retina)

Scan Beam Wavelength:
A=840±l0nm

Exposure Power at pupil:
75OpW

OCT Fundus Image (En Face):
FOV: 32V*(H) x 22 *(V)
Minimum Pupil diameter: 2.5mm

External Image (Live IR)
FOV 13mm x 9mm

Patient Interface:
Working Distance: 22mm
Motorized Focus Range: -15D to +20D

Computer:
CPU: 2.66 GHz Quad-Core Processor
RAM: 4GB
Hard Disk: 1 TB
Back Up Hard Disk: 1 TB 1
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Substantial Equivalence Chart
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Attachment [F]

Performance Data and Certification of Compliance, under 42 U.S.C. § 282(j) (5) (B)

* IEC-60601-1 Safety Test Report # R64363 Rev.3

* LEC-60601-1-2 EMC-Report #R63864 Rev.4

* RTVue XR Bench Test Report

* FDA Form # 3674
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Elliott Laboratories LLC 38995 Cherry Sfreet 510-578-3500 Phone1? E l io t .elliottlabsxcom Newark, CA 94560 510-578-3510 Fox

CE Safety Component Compliance Report
For

Optovue Inc.

*Models: R TIte 100-1, R TJuelOO-2 and R TIte XR

In accordance with
EN 60601- 1: 1990, Safety requirements for Medical Electrical

Equipment, Pant 1 General Requirements for safety
With amendments A 1: 1993 and A2 1995

MANUFACTURER: Optovue, Inc.
45531 Northport Loop West
Fremont, CA 94538
U.S.A.

PRODUCT TYPE: High Speed Tomnographic Device

REPORT DATE: August 15, 2006
REISSUE DATE: December 20, 2011

COMPLIANCE ENGINEER:

/Jim Leng, Product Safe ijineer

REPORT REVISED BY: 4c
Noel Lovato, Product Safety Engineer

REVIEWED BY:_ _
Gary Izard,Quality Assurance Representative

This report and the infrmation contained herein represent the results of testing test articles identified and selected by the
client performed to specifications and/or procedures selected by the client. National Technical Systems (NTS) makes no
representations, expressed or implied, that such testing is adequate (or inadequate) to demonstrate efficiency, performance,
reliability, or any other characteristic of the articles being tested, or similar products. This report should not be relied upon as
an endorsement or certification by NTS of the equipment tested, nor does it represent any statement whatsoever as to its
merchantability or fitness of the test article, or similar products, for a particular purpose. This report shall not be reproduced
except in full.
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NTS Silicon Valley (Elliott Laboratories) Safety Department Test Report
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NTS Silicon Valley (Elliott Laboratorie,) Safety Department Test Report
Report Revised: December 20, 2011 Report Date: August I5, 2006

REVISION SUMMARY

The following is a list of revisions that have been made to the report.

Revision Issue Date Description Of Modifications Revised By

August 15, 2006 lnitiai Release

1 August 31,2006 Changed contact name from Jim LengChang to Chen

2 October 31, 2006 Changed model and computer Jim Lengholder rear panel

3 Dcme20201 Added RTVue XR modei, Noel Lovato
Deceber20, 011 updated computer and monitor
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NI'S Silicon Valley (Elliott Laboratories) .Safety Department Test Report
Report Revised: December 20, 2011 Report Date: August 15, 2006

Manufacturer's General In formation

Declaration Holder/Manufacturer: Optovue, Inc.
45531 Northport Loop West
Fremont, CA 94538
U.S.A.

510-623-8898 (Telephone)

Manufacturer's Representative: 
Email: 

Report Objective
*Optomue, Inc., models RTVueIOO-1, RTVue100-2 and RTVue XR have been
evaluated and tested in accordance with the following standards: EN 60601-
1: 1990, Safety requirements for Medical Electrical Equipment, Part 1: General
Requirements.

*Optovue, Inc., models RTVueIOO-l, RTVuelOO-2 and RTVue XR have been
found to comply with the above standard. Certain features are considered to be
incomplete in construction and the products acceptability is based on its
acceptance in the end use Standard. The clauses referenced in Section 3 of this
Report are applicable to the subject product. Comments pertaining to the clauses
are for clarification or support of compliance to the clause. If clauses are not
referenced, they are either non-applicable or narrative in nature.

Product Function:
*The RTVue 100- 1, RTVue 100-2 and RTVue XR are a high resolution and high-speed
tomographic device for the viewing and axial cross sectional imaging of posterior ocular
structures. It is used for in vivo imaging and measurement of the retina, retinal nerve
fiber layer, and optic disk. It is intended for use as a diagnostic device to aid in the
detection and management of ocular diseases, including but not limited to macular
edema, central serous retinopathy, and glaucoma.

EU Declaration of Con form ity:

The above Standard has been identified as the harmonized standard that needs to
be met before declaring conformity with the Medical (93/42/EEC) Directive.
This Report per the above Standard can serve as part of the documentation to be
placed in the product Technical File. The existence of a Technical File is
required to support the EU Declaration of Conformity for this product.

5-23
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NTS Silicon Valley (Elliott Laboratories) Safety Department Test Report

Report Revised. December 20, 2011 Report Date: August 15, 2006

Manufacturer's Documentation:

The manufacturer must keep the following documents on file and readily
available if requested by the competent authorities.

I . Declaration of Conformity.

2. Copy of this Report.

3. Copies of Component Licenses.

4. Production Test records.

5. Material such as design specification, schematics, drawings, BOMs,
operators' guides, and other supporting documentation in the Technical
File. This File must be kept for 10 years after the last unit is produced and
marketed in order to meet European Union requirements in effect at the
publishing date of this Report.

Generic Construction Criteria:

Wiring: All internal wiring is UL, CSA, Harmonized (HAR) or equivalent rated
for the temperature, voltage, and current in which it is exposed.

Tubing/Sleeving: All tubing/sleeving used for compliance with the standards are
UL, CSA, HAR or equivalent, rated for the temperature, voltage and current in
which it is exposed.

Printed Circuit Boards: All printed circuit boards and including flexible circuit
boards are UL Recognized, with a minimum flame rating of 94 V-I or better and
a temperature rating of at least 105 'C.

Internal Plastics: All internal plastics (excluding small electrical components,
i.e., capacitors, chips & etc.) have a minimum flammability rating of V-2.

Dimensions: All dimensions are approximate unless otherwise specified.

Wire Fixings: Hazardous wiring connections have a redundant means of
securement.

Securement of Components: All components that may create a safety hazard are
secured by screws or provided with such means as integral tabs on the
component.

Miscellaneous Components: Components not specifically described in the
product description portion of this report are not deemed critical to safety.
However, they should comply with the Generic Construction Criteria. 5 24
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Product Description:

Section 1. General Product In formation:

Product Type: High Speed Tomographic Device
*Models: RTVue 100- 1, RTVuelOO0-2 and RTVue XR
Electrical Ratings: 120V, 50/60 Hz, 5A.
Connection to Supply: Via power cord
Pollution Degree: 2
Installation Category: II
Max. Tmra: 40 0 C
Serial Number (test sample): Prototype

Section 2. Components:

Components that bear approval by a certification agency are denoted with the
following abbreviations:

(VDE) - Verband Deutscher Electrotechniker
(TUV Rh) -Technische Uberwachungs-Verein - Rheinland
(TUV PS)-Technische Uberwachungs-Verein - Product Service
(CSA) - Canadian Standards Association
(UL) - Underwriters Laboratories
(HAR) - Harmonized, approved component to a European Harmnonized
standard

*Indicates the component has a Certificate or License to an EN or IEC
standard.

@@ Indicates compliance to a standard with equivalent requirements of
EN 61010-1

The term "or equiv." is used in the report to denote components for which an
equivalent manufacturer or part number may be used without affecting
compliance with the applicable safety standards. Components not specified with
an "or equiv." should be evaluated for continued compliance with the standards.

52 5
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Condition of Acceptability:

I . The equipment has not been investigated for the protection against hazards of explosions
in medically used rooms.

2. The main supply cord set provided with the equipment must be an approved type
acceptable to the authorities in the country where the equipment is sold.

3. The user replaceable mains (line) fuse must be an approved type acceptable to the
authorities where the equipment is sold.

4. Evaluated to I EC/EN 60601 1-1 Amendment 2 excluding requirements for Electromagnetic
compatibility (Clause 36), Biocompatibility (Clause 48) and Programmable Electronic
Systems (Clause 52. 1).

5. Markings as described in the report shall appear on each unit.

6. The protective earthing conductor shall be green/yellow.

7. The equipment shall be marked with a fixed warning notice stating that transport may be
undertaken only in a certain position, which is clearly described in the instructions for
use or illustrated by inscription on the equipment.

8. A correctly rated fuse link shall be fitted in each supply.

9. Insulated conductors of the primary circuit and safety extra low voltage circuits shall be
secured and separated.

10. There shall be no indicator lights that are red in colour except to indicate a warning of
danger or need for urgent action.

it. The shipping package shall be marked with the allowable environmental conditions such
as humidity range, atmospheric pressure range and temperature range. This shall also be
listed in the manual.

12. Following Production-Line Test shall be conducted 100% on the products covered by this
report. Production Line Di-electric Voltage Withstand Test and Ground continuity test.

-Di-electric test needs to be performed for basic insulation from input electrical inlet. The
test voltage is I1000V AC or 1414V DC.

-Ground Continuity test, the indicating device can be as ohmmeter, battery and buzzer
combination or the like may be used to determine compliance. The continuity shall be
determined between the grounding conductor of the attachment plug cap, and /or the
designated main grounding point, and accessible dead-metal parts of the product using
the test equipment.

2 9
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Compliance per the alplicable clauses of EN 60601-1:1990

5 CLASSIFICATION Verdict
5.1 Class I equipment, Classw 11 equipment or internally Class I equipment P

powered equipment
5.2 Type B applied part, Type Type BF applied part, Type B applied part. P

Type CF applied part, Not classified
5.3 Classification according to the degree of protection For in door use only IPXO P

against ingress of water as detailed in the current
edition of IEC 529 (see 6.1.1)

5.4 Method(s) of sterilization or disinfection Clearing method stated in the user P
manual

5.5 Equipment not suitable for use in the presence of a Not intended for use with P
flammable anaesthetic mixture with air or with anaesthetic material condition.
oxygen or nitrous oxide
Anaesthetic proof AP See above N

Anaesthetic proof category G (APS) See above N

5.6 1Mode of operation:
Continuous operation This is a continuous operation with

intermittent loading, which is an P
optomologist diagnostic device.

short-time operation, specified operation; rest period See above N

intermittent operation, specified operation; rest period See above N
continuous operation with short-time, stated See above N
permissible loading time:II
Continuous operation with intermittent, stated See above N

_____permissible loading/rest time:

6 IDENTIFICATION, MARKING AND DOCUMENTS

6.1 Marking on the outside of equipment or equipment parts

a) Mains operated equipment
b) Marking on the major part of equipment Marking on the base of the P

______ ____________________________________ equipment

c) Markings of the specific power supply are affixed No external power supply provided N
e) Name and/or trademark of the manufacturer or Label provided such information P
supplier
f) Model or type reference Provided with label P
g) Rated supply voltages or voltage ranges, number Stated in the manual and labeled P
of phases, type of current on the device
h) Rated frequency or rated frequency ranges in Hz See above P
j) Rated power input (VA, W or A) :See above and maximum current Pare for input 120V AC / 5
k) Power output of auxiliary mains socket-outlets The auxiliary mains socket outlets N

is for internal connection only
1) Class 11 symbol It's class I equipment N

____Symbol for degree of protection provided: ______________

drip-proof equipment (IPxl) IPXO P
splash-proof equipment lPx4) See above N
watertight equipment (lPx7) See above N
Symbol for protection against electric shock:
type B Provide in the user manual and on P

_____ ___ _____ ____ _____ ____ _____ ____ ____ thre label _ _ _ 3
type BF or CF :See above N
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Symbol for protection of defibrillation-proof applied No such applied part N
parts
m) Mode of operation (if no marking, suitable for Continuous operation with P7-
continuous operation intermittent loads.
n) Types and rating of external accessible fuses Label adjacent to fuse holder P

p) Rated output voltage and current or power output Provided in the user manual and P
frequency (where applicable) on the label

____q) Symbol for physiological effect(s): ______________

attention, consult accompanying documents 7No readiations N
non-ionizing radiation, or symbols as adopted by See above N
ISO or lEG 417
r) Anaesthetic-proof symbol:

type AP No such device N
type APG No such device N
s) Dangerous voltage symbol No accessible to high voltage and N

no such device
t) Special cooling requirements No such device and requirement N
u) Limited mechanical stability Tested for 10 degree tilted P
v) Protective packing requirement(s) Provided Fragile, Keep dry and P

this end up symbols ___

Marking(s) for unpacking safety hazard(s) No such material provided N
Equipment or accessories supplied sterile, marked No such device provided N
as sterile
y) Potential equalization terminal Not provided N
Functional earth terminal Not provided N
z) Removable protective means No user removable parts N

____Durability of markings Use UL recognized label P_
6.2 Marking on the inside of equipment or equipment parts

a) Nominal voltage of permanently installed Evaluated under isolation transfor- P
equipment mer and internal power supplies
b) Maximum power loading for heating elements or No such parts N
holders for heating lamps __________________

c) Dangerous voltage parts No such part accessible to the P
operator or patient ___

d) Type of battery and mode of insertion No user replaceable battery N
provided. Cell battery for computer
main board is a cell lithium battery,
which is not intended as
replaceable battery ___

____Battery not intended to be changed by the operator See above P
e) Fuse type and rating or reference No user replaceable fuse N
f) Protective earth terminal ______________ P
g) Functional earth terminal Not provided N
h) Supply neutral conductor in permanently installed Not a permanently installed N
equipment (N) equipment
j) Markings required in 6.2Q0, h), k) ,and 1) shalt not No removable part contains P
be affixed to parts which have to be removed and marking.
remain visible after connection
k) The supply connections are clearly marked Not a permanently installed N
adjacent to the terminals or in accompanying equipment
documents (for small equipment) _______________

1) Statement for suitable wiring materials (at See above N
temperatures over 750C) located at or near the point 5 31
of the supply connections (see also Cl 42)
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Statement is clearly discernible FSee above N
n) Capacitors and/or circuit parts are marked as Use medical graded isolation trans- N
required in 15 c) former and internal power supply

6.3 Marking of controls and instruments
a) Mains switch clearly identified Provided and consider acceptable P
ON and OFF positions marked according to Provided ON and OFF symbols on P
Symbols 15 and 16 of table Dl or indicated by an the switch
adjacent indicator light or other unambiguous means
b) Indications of controls and other switches Monitor and Computer have they P

are own switches and consider
adequate.

c) Indication of the direction of setting devices General statement N
f) Functions of operator controls and indicators are Provided in the user manual P
identified
g) Numeric indications of parameters are according Consider adequate P
to ISO 1000

6.4 Symbols
Symbols used comply with Appendix D or IEC 417 Symbol of number 1,6,14, 15 and P
and/or IEC 878 or ISO publications (if applicable) 116 are provided from table Dl.

~Symbol of number l and 6 are
I_ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ provided from DIl

6.5 Colours of insulation of conductors

a) Protective earth conductor has green/yellow Green and yellow insulation P
insulation provided
b) All insulations of internal protective earth Consider acceptable P
conductors are green/yellow at least at their
terminations
c) Only protective earth or potential equalization Consider adequate P
conductors are green/yellow
d) Colour of neutral conductor :Within approved power supply and P

medical graded power cord
Colours of phase conductors :Within approved power supply N

____e) Compliance with IIEC 227 and IEC 245 No applicable IN
f) Additional protective earthing in multi-conductor, See above IN
cords are marked green/yellow at the ends of the
additional conductors

6.6 Medical gas cylinders and connections N
a) In accordance with lSO/R 32 JNo such part N

b) Identification of connection point No such part N

6.7 Indicator lights and push-buttons N
a) On indicator lights the colour red is used No such red indicator N
exclusively to indicate a warning of danger and/or a
need for urgent action
b) Colour red is used only for push-buttons by which No red indicator IN
a function is interrupted in case of emergency _______________

6.8 Accompanying documents P1
6.8.1 Equipment is accompanied at least by: P

- instructions for use Provide and consider adequate P
- technical description Provide P
- an address to which the user can refer Provide in the user manual P
All classifications specified in CI. 5 are included in Provide in the user manual and P
both the instructions for use and the technical consider adequate 2
description if separable 51
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Warning statements and explanations of warning Provide in the user manual P
symbols are provided in accompanying documents

Language of accompanying documents :EnglishP

All markings specified in 6.1 shall be included in full Consider adequate P
in the accompanying documents if they have not
been permanently affixed to equipment

6.8.2 Instructions for use P
General information General statement P
Instructions for use shall. P
- state the function and intended application of the Provide in the user manual P
equipment
- include an explanation of: the function of controls, See above p

____displays and signals _______________

- the sequence of operation See above P
- the connection and disconnection of detachable See above P
parts and accessories
- the replacement of material which is consumed No such material N
during operation

- include: indications of recognized accessories, No such material or part N
detachable parts and materials, if the use of other
parts or materials can degrade minimum safety
- provide the user or operator with information General statement in the user P
regarding potential electromagnetic or other manual
interference
- instructions for user or operator concerning Provide in the user manual P
cleaning, preventive inspection and maintenance to
be performed including the frequency of such
maintenanceI

____The instructions shall:
- provide information for the safe performance or Provide in the user manual P
routine maintenance
- identify the parts on which preventive inspection and No such part requires N
maintenance shall be performed by other persons maintenance

____including the periods to be applied
- explanation of figures, symbols, warning statements Provide in the user manual P
and abbreviations on the equipment
Signal output and signal input padts All podts are defined except port P

with personnel computer such as
USB podts, audio podt and
earphone port

Signal output or signal input parts intended only for Defined in the user manual P
connection to specified equipment except USB ports
Cleaning, disinfection and sterilization of parts in Needs cleaning instruction P

contact with the patient
Details about cleaning or disinfection or sterilization Needs cleaning instruction P
methods that may be used for the equipment parts
which come into contact with the patient in normal use
Mains operated equipment with additional power source No such power source IN
A warning statement referring to the necessity for See above N
periodical checking or replacement of an additional
power source
If Class I equipment a statement saying that where the No such function or statement for IN
integrity of the external protective conductor in the the device
installation or its arrangement is in doubt, equipment is
operated from its internal electrical power source 15
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Removal of primary batteries No user replaceable battery N
A warning to remove batteries if equipment is not See above N
likely to be used for some time, unless there is no
risk of a safety hazard arising
Rechargeable batteries See above IN
Instructions to ensure safe use and adequate See above N
maintenance
Equipment with a specified power supply or battery Not applicable N

charger
Identification of power supplies or battery chargers See above P
necessary to ensure compliance with the

____requirements of lEG 601-1
Environmental protection Not applicable N
Instructions for use shall:
- identify any risks associated with the disposal or Not applicable N
waste products, residues, etc., and of the equipment
accessories of the end of their useful lives
- provide advice in minimizing these risks See above N

6.8.3 Technical description
__________________General jGeneral Statement P

All data, which is essential for safe operation including: P
- data mentioned in 6.1 Considered adequate P
- all characteristics of the equipment, including ranges, Provided in the user manual and P

____accuracy, and precision of the displayed values consider adequate
A statement whether particular measures or Operation condition has been P
particular conditions are to be observed for installing provided

____equipment and bringing equipment into use
____Replacement of fuses and other parts No user replaceable fuse N

Required type and rating of fuses utilized in the See above N
mains supply circuit external to permanently installed
equipment ________________

Instructions for replacement of interchangeable No such parts N
and/or detachable parts which are subject to
deterioration during normal use
Circuit diagrams, component part lists, etc. No user serviceable parts N

A statement that the supplier will make available on See above N
request circuit diagrams, component part lists,
descriptions, calibration instructions etc.I

____d) Environmental conditions for transport and storage Provide in the user manual P
A specification of the permissible environmental Defined in the user manual and P
conditions for transport and storage consider adequate. Label on the

shipping box also indicate
I___ _______________________ shipping environmental conditions

7 POWER INPUT
Power input I(See appended table) _______________________

7.1 Rated steady state input power (W, VA, A) : Within approved isolation P
______ transformer and power suppl

14 REQUIREMENTS RELATED TO CLASSIFICATION

14.1 Class I equipment ________________ N

a) Parts with double insulation Evaluated under isolation N
transformer and power supplies.
DC/DC converter, passed5S
dielectric test in lore of meeting

____ __ ____________________________________ double insulation
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Parts with reinforced insulation See above N
____Parts with SEL voltage See above N

Parts with protective impedance See above N
b) If the mains part of equipment specified for an No DC input N
external DC power source is isolated from accessible
metal parts by basic insulation only, a separate
protective earth conductor is provided

14.2 Class 11 equipment ______________

a) Class 11 equipment is one of the following types: _____________

insulation-enclosed Its class I device N
metal-enclosed Not applicable IN
combination of insulation and metal-enclosed Not applicable IN
b) If equipment is fitted with a device for changing over from Class I to Class 11
protection, the following requirements are fulfilled:
the change-over device indicates the selected class Not applicable IN
clearly

a tool for change-over is necessary See above N
the equipment complies with all requirements for the See above N
selected class at any time given
Class 11 position: the device interrupts the connection of See above N
protective earth conductor to equipment or cags i
into a functional earth conductor (compliance withe 18.2) ___________________

14.4 Class I and Class 11 equipment _______________

a) Equipment is provided with additional protection Class I device IN
according to the rules of Class I or Class 11
b) No safety hazard shall develop, when a connection No external DC source required N
with the wrong polarity is made in equipment specified
for power supply from an external DC power source
(e.g. in mobile equipment)

14.5 Internally powered equipment ______________

b) For connection to a supply mains the equipment Not internally power device N
complies with the requirements for Class I or 11
equipment _______________

146 Types B, BF and CF applied parts ______________

c) Applied parts which are specified in the INo applied partsN
accompanying documents as suitable for direct
cardiac application are of typeCF i l_____________________________ ______

15 LIMITATION OF VOLTAGE AND/OR ENERGY
b) Interference suppression capacitors Evaluated under isolation N

transformer and power supplies ___

Capacitance between each line & protective earth With approved power supplyN
Measured value (pE) :See above

____Capacitance between lines Within approved power supply N
____Measured value (pF) See above

Maximum residual voltage in the mains plug 1 s after disconnection (measured in the N
least favourable position of the ON/OFF switch, if any):_______________ ___

Remark: pins 1land 2are line and neutasplyis_____
c) Residual voltage or energy in capacitors j(See appended table) P
Means of discharging capacitors: _______________

-automatic Within approved power supply N
_ -non-automatic (included and marked) JNot applicable N

16 1ENCLOSURES AND PROTECTIVE COVERS =5 35
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a) Protection against accidental contact; location of On the side, there are 39 holds P
opening; test result (finger, pin, hook): measured 3.5mm diameter and

internal are SELV
____b) Openings in top covers (test rod) See above N

c) Conductive parts of actuating mechanism of No such handle can be removed N
electrical controls after the removal of handles,
knobs, levers etc. have either resistance to the
protective earth terminal 0,2 or the separation from
live padts comply with Cl. 17g)
d) Protection of internal parts of the equipment with a Detachable power cord used P
circuit voltage exceeding 25V AC or 60V DC which
cannot be disconnected from the supply by external
means
e) Protective enclosures are removable only with the aid Use of tool to remove screws P
of tool or an automatic device shall make these parts
not live, when the enclosure is opened or removed
f) Basic insulation or live padts or parts not Tested by test rod. P
protectively eadthed and separated from the mains by
basic insulation only are inaccessible to the test rod
trough openings for adjustment of pre-set controls

17 SEPARATION P
____a) Separation method of the applied part from live parts:
____1) Basic insulation: applied part earthed Apply part is not earthed N
____2) by protectively eadthed conductive part (e.g. screen) See above N

3) by separate earthed intermediate circuit limiting Plastic chassis used. P
leakage current to applied part in event of insulation
failure

____4) by double or reinforced insulation See above N
5) by protective impedances limiting current to applied See above N

__ _ _ part

c) There is no conductive connection between Plastic material in contact with P
applied padts and accessible conductive padts, which client.
are not protectively eadthed
d) Supplementary insulation between hand-held Not applicable N

____flexible shafts and motor shafts (Class 1)
g) Separation method of accessible parts other than applied parts from live parts: N
1 ) basic insulation: accessible part eadthed See above N
2) by protectively earthed conductive part (e.g. screen) See above N
3) by separate earthed intermediate circuit limiting Plastic chassis used. P
leakage current to enclosure in event of insulation
failure

_____4) by double or reinforced insulation See above N
5) by protective impedances limiting current to See above P
accessible part

____h) Arrangements used to isolate defibrillation-proof applied parts are so designed that: N
- no hazardous electrical energies do appear during Not defibrillator N

____a discharge of a cardiac defibrillator
after exposure to the defibrillation voltage, the See above N

equipment shall continue to perform its intended
function _________________ ___

18 PROTECTIVE EARTHING, FUNCTIONAL EARTHING AND POTENTIAL EQUALIZATION

a) Accessible parts of Class I equipment separated Tested, see clause 18, f. P
from live parts by basic insulation only are connected S36
by sufficiently low impedance to the protective earth

_____terminal
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b) The protective earth terminal is suitable for the Provide with power cord P
protective conductor in the installation either by a
protective earth conductor in a power supply cord
and by suitable plug or by a fixed and permanently
installed protective earth conductor
e) Potential equalization No such part N
Equipment provided with connection of a potential See above N
equalization conductor
This connection complies with following requirements:
- readily accessible See above IN
- no possibility to accidental disconnection in normal See above N
use
- conductor is detachable without the use of a tool See above IN
- power supply cord does not include potential See above N
equalization conductor

connection is marked with symbol See above N
fImpedance of protective earthing system: ______________

measured between any protectively earthed Not applicable IN
accessible metal part and protective earth terminal
(PE): requirement R < 0,11
measured between any protectively earthed See test result P
accessible metal part and protective earth contact in
appliance inlet: requirement R < 0,1:
measured between any protectively earthed Not applicable IN
accessible metal part and protective earth pin in
mains plug: requirement R < 0,2
g) If the impedance of protective earth connections Not applicable IN
other than in Cl. 18 f) exceeds 0,1, the allowable
value of the enclosure leakage current is not

____exceeded in single fault condition
k) Functional earth terminals are not used to provide No such terminal N
protective earthing
1) For Class 11 equipment with isolated internal screens and with a power supply cord
- the third cord is used only as functional earth of This is class I deviceN
these screens and is coloured green/yellow
- insulation of such screens and all internal wiring See above N
connected to them is double insulation or reinforced
insulation (see also 20.3)
- insulations meet dielectric strength requirements See above N

____(see also 20.3)
- marking of functional earth terminal is distinguished See above IN
from protective earth terminal and is noted in

____accompanying documents 1______________

19 CONTINUOUS LEAKAGE CURRENTS AND PATIENT AUXILIARY CURRENTS
Continuous leakage currents and patient auxiliary (See appended table) P
currents; before moisture treatment
Continuous leakage currents and patient auxiliary (See appended table) P

_____currents; after moisture treatment ____________________

20 DIELECTRIC STRENGTH AT OPERATING TEMPERATURE
Dielectric strength at operating temperature (See appended table) P
Overall compliance with 01. 20 P
Dielectric strength after humidity preconditioning (See appended table) P
treatment

___Overall compliance with 01. 20 p S 537
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21 MECHANICAL STRENGTH
a) Rigidity of enclosure; test force 45 N TestedP
b) Strength of enclosure padt and any component 0.5J forced impact tested on P
there on (impact hammer test) scanner plastic enclosure
c) On portable equipment carrying handles or grips Not portable device IN
withstand the requirements of the loading test
Test force (N) (four times the weight of equipment): No such padt IN

21.3 No damage to padts of patient support and/or No such padt N
immobilization system after the loading test; tests at
force 1350 IN and 2700 IN

21.5 Hand-held equipment or equipment padts are safe Not hand held device IN
after drop test (dropping height 1 m) ______________

21.6 Portable and mobile equipment is able to withstand rough handling:
a) PORTABLE EQUIPMENT Not portable device
drop height (cm)

____dropping three times Not applicable IN
____b) MOBILE EQUIPMENT

Propelled at 0.4 m/s or max self powered velocity Not applicable IN
over a step 20 mm high. Not___applicable______
Performed 20 timesNoalibeN

22 MOVING PARTS
22.2 a) Moving padts of a transportable equipment are Not transportable device IN

provided with guards which form an integral part of
the equipment
b) Moving parts of a stationary equipment are Device can be moved up and down P
provided with similar guards as above, unless it is ward by slower step motor and no
evident that equivalent protection is separately moving hazards are exposed. Thus,
provided during installation consider adequate.

22.3 Cords (ropes), chains and bands are provide with No such padts and not applicable IN
guides to prevent them from running off or from

____jumping out of their guiding devices
Guides or other safeguards are removable only with See above IN
a tool

22.4 Dangerous movements of equipment padts, which Movable scanner head is blocked P
may cause physical injury to the patient, are possible by bottom of chin resting plastic
only by the control of operator housing and human head guide.

There is between 15mm to 20mm
spacing between patient eye to

______ ____ ___ ____ ___ ___ ____ ___ ____ ___ ___the scanner lance.
22.6 Parts of equipment subject to mechanical wear are No required padts IN

accessible for inspection
22.7 To remove an unexpected safety hazard caused by Not applicable IN

an electrically produced mechanical movement, there
are means for emergency switching of a relevant part
The means for emergency switching is readily Not applicable IN
identifiable and accessible and does not introduce a

Current breaking capability See above IN
Means for stopping of movements operate as a result See above IN

______ of one single action

23 SURFACES, CORNERS AND EDGES 3
There are no rough surfaces, sharp corners, flange Consider adequateP
or frame edges and burrs in the equi mentI
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24 STABILITY IN NORMAL USE
24.1 Equipment does not overbalance, when tilted trough TestedP

an angle of 10
24.3 If equipment overbalances when tilted 10

- it does not overbalance when tilted through an angle of No applicable. See above N
5 in any position of normal use, excluding transport

- the equipment carries a warning notice for transport Device is shipped without fully N
assembled. Scanner and PC can
be easily removed and assembled

- it does not overbalance when tilted through an No applicable N
angle of 10 in the condition specified for transport _______________ ___

24.6 a) Equipment or its parts with a mass of more than 20kg is provided with:
- suitable handling devices (grips etc.), or Consider acceptable N
- instructions for lifting and handling during assembly Provided in the user manual P
b) On portable equipment with a mass of more than Not a portable device N
20kg carrying handles are so situated that equipment
may be carried by 2 or more persons ______________

25 EXPELLED PARTS

25.1 Protective means are provided where expelled parts No such part N
of the equipment could be a hazard

25.2 Display vacuum tubes with a face dimension of 16cm No such part N
or larger are intrinsically safe with respect to effects
of implosion of tubes and to mechanical impact, or
the enclosure of the equipment is provided with
adequate protection against implosionI
A non-intrinsically safe tube is provided with an See above N
effective protective screen which cannot be removed
without the use of a tool
Certificate of the test provided See above N

28 SUSPENDED MASSES
28.3 Where the integrity of the system is in doubt, a safety

device shall be provided, unless excess travel in the
event of breakdown is limited
Suspension systems include a safety device with No such parts N
adequate safety factors to protect user or patient
from hazards
If after activation of a safety device the equipment See above N
can still be used, the activation of the device, e.g. a
secondary rope, becomes obvious to operator ______________

28.4 If a safety device is not provided the construction shall comply with the following:
1) the total load does not exceed the safe working Computer holder and keyboard P
load are secured to the metal structure
2) where it is unlikely that supporting characteristics See above IN
will be impaired by wear, corrosion, material fatigue
or ageing, the safety factor of all supporting parts is
not less than 4
3) where impairment by wear, corrosion, material Not likely due to operating N
fatigue or ageing is expected, the safety factor is not environment is in hospital or
less than 8 optomologist office.
4) where metal having a specific elongation at break See above N
of less than 5% is used in supporting components,
the safety factor is not less than 1,5 times those

____given in 2) and 3)
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S5) sheaves, sprockets, bandwheels and guides are Not applicableN
so designed that the safety factors of this subclause
shall be maintained for a specified minimum life till

____replacement of the ropes, chains and bands ______________

29 X-RADIATION ___________ __

For equipment not intended to produce X-radiation Not applicable N
for diagnostic and therapeutic purposes, ionizing
radiation emitted by vacuum tubes excited by
voltages exceeding 5kV does not produce an

____exposure exceeding l3OnC/kg (0,5 mR) ______________

Requirements for category AP and APG equipmen No AP or APG device

(__Cl. 37 -41)1

42 EXCESSIVE TEMPERATURES
42.1 Determination of the temperature rise of copper (See appended table) P

windings by the resistance method: Thermocouple
42.2 Results of measuring (See appended table) P
42.3 Surface temperatures of applied parts not intended to Consider adequate P

supply heat to a patient do not exceed 410*C
42.5 Guards for preventing contact with hot accessible No such part required N
I I__ surfaces are removable only with the aid of a tool ______________

143 1_ FIRE PREVENTION
Strength and rigidity of the equipment are sufficient Consider adequate

__ jto avoid fire hazards (see 01. 21)

44 OVERFLOW, SPILLAGE, LEAKAGE, HUMIDITY, INGRESS OF LIQUIDS, CLEANING,
STERILIZATION, DISINFECTION AND COMPATIBILITY

44.2 Overflow
If equipment contains a liquid reservoir:
- the equipment is electrically safe after 15% overfill No such liquid chamber N
steadily over a period of 1 min
- transportable equipment is electrically safe after See above N
additionally having been tilted through an angle of 15
in the least favourable directions (if necessary with
refilling)

44.3 Spillage
Electrical properties of the equipment do not change No such device N
in connection of spillage test performed by the
method mentioned in the standard (200 ml of water)

44.4 Leakage ______________

Electrical properties of the equipment do not change See above N
in connection of leakage test performed by the
method mentioned in the standard (drops of water) ______________

44.5 Humidity ______________

Checked by the preconditioning treatment and tests jTested P
____(see 4.10)

44.6 Ingress of liquids (see IEC 529)
Artificial rainfall test (drip-proof) lPxl in door use only N

____Spray and splash test (splash-proof) lPx4 No applicable N
____Immersion test (watertight) IPx7 See above N

44.7 Cleaning sterilization and disinfections
Method specified by the manufacturer :Described in the user manual P
Default method of lEO 601 -1 .N 54 0
No signs of damage and/or deterioration No damage observed P
Pass dielectric strength test No applicable IN
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45 PRESSURE VESSELS AND PARTS SUBJECT TO PRESSURE
45.2 Pressure vessel covered by a National Standard: No such device

____If No, default hydraulic pressure test is required See above N
Hydraulic test pressure: required(kPa); measured(kPa): See above

45.3 The maximum pressure to the part does not exceed the See above N
maximum permissible working pressure of the part

____The used maximum pressure is the highest of the following:
a) marked maximum supply pressure from external See above N

____source

b) pressure setting of a pressure relief device See above N
____provided as a part of the assembly

c) maximum that can be developed by an air See above N
____compressor included in the assembly

45.7 Pressure-relief device : Yes / No
If yes, it complies with the following requirements:
a) connected as close as possible to the pressure See above N
vessel or parts of system that it is intended to protect
b) readily accessible for inspection, maintenance and See above N

____repair

c) not capable of being adjusted or rendered See above N
____inoperative without a tool

d) its discharge opening located and directed so, that See above N
released material is not directed towards any person
e) operation of device does not deposit material on See above N
parts, causing a possible safety hazard
f) to ensure the pressure not exceeding the maximum See above IN
permissible working pressure by more than 10%, if a
failure occurs in the control of the supply pressure
g) no shut-off valve between the pressure-relief See above N

____device and the parts that it is intended top protct
____h) minimum number of cycles of operation ist100 000 See above IN

49 INTERRUPTION OF THE POWER SUPPLY
49.1 If automatically resetting thermal cut-outs and over- No such device N

current releases are used, they give a safe condition
by such reselling

49.2 Interruption and restoration of the power supply do Only function will be affected shall P
not result in safety hazards other than interruption of the power supply is interrupted.

____intended function _______________

49.3 Means are provided for removal of mechanical No mechanical constraint for N
constraints on patients in case of a supply mains failure patient

51 PROTECTION AGAINST HAZARDOUS OUTPUT ____________ __

51.4 In mtulti-puripose equipment providing both low and No applicable. All measurements IN
high intensity outputs for different treatments means and functions are preprogrammed
are provided to minimize the possibility of the at factory

____accidental selection of high output _____________ ___

52 ABNORMAL OPERATION AND FAULT CONDITIONS
52.1 Equipment is so designed and manufactured that Evaluated and tested. For primary P

even in single fault condition no safety hazard as circuitry, the evaluation is under
____described under 52.4 exists (see 3.1 and Cl. 13) power supply approval

The safety of equipment incorporating programmable Software does not affect function N
electronic systems is checked by applying of the device except it is only for

____ EC 601-1 -4 data processing ___

52.5.2 Failure of thermostats _______________ N
52.5.3 Short-circuiting one part of a double insulation Evaluated under power supply P 54 1
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52.5.5 Impairment of cooling Tested for covering the openings P
52.5.6 Locking of moving parts (see also 52.5.8) N
52.5.7 Interruption and shodt-circuiting of motor capacitors Lock motor was tested for motor P

(see also (52.5.8) controls chin holder up and down.
Chin holder was set for upward
and locked. No hazards were

____ ___ ____ ___ ____ ___ ____ ___ ____ ___ observed.
____Duration of test (min) 3 hours
___Voltage (V) 12V DC
___________________________ Loading Lock m otor

Final temperature ( C) of winding :63 0C
____Open circuited or shodt-circuited capacitors No such capacitor N

52.5.8 Additional tests for motor operated equipment No applicable N
Duration of operating time .See above N

52.5.9 Failure of components See above N
52.5.10 Overload

____a) Equipment with heating element: N
1___ 1) thermostats (see 52.5.10 c) and d)) .Not such padts
2) equipment with heating elements with shodt-time See above

____rating (see 52.5.10 c) and d))
____3) other equipment (see 52.5.10 c)) :See above

b) Equipment having motors, which are a part of Lock rooter tested. P3
______ q eupment (see 52.5.5 - 52.5.8 and 52.5.10 f) - h)) ______________

56 COMPONENTS AND GENERAL ASSEMBLY
List of critical components (See appended table) P

56.1 Marking of components
Component markings are in accordance with Consider adequate P

conditions of use
56.3 a) Connections

Incorrect interconnection of accessible connectors SELV only P
removable without the use of a tool, is prevented
where a hazard may be caused
Accessible padts are separated from live padts (see Minimum basic insulation is P
Cl. 17 g)) provided.
Plugs for connection of patient circuit cannot be Not applicable. The only patient P
connected to other outlets contact is head guard and chin

support plastic holder from
_______scanner unit.

Medical gas connections are not interchangeable No such connection N
b) Accessible conductive parts are prevented from All connections are covered by P
becoming live when connection between different metal cover and requires tool
padts of the equipment, by means of detachable access
flexible cords, is loosened or broken
c) Any connector in a lead having a conductive Consider acceptable P
connection to a patient is constructed in such a
manner that no conductive connection of that padt
can contact earth or possibly hazardous voltage

56.4 1Capacitors ______________

Capacitors not connected between live padts and Evaluated under power supply N
non-protectively earthed accessible padts
Capacitors between the mains padt and protectively See above N
earthed accessible metal padts, comply with5 2

____IEC 384-14 or equivalent 5_____________2__
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The enclosure of capacitors connected to the mains See above N
part and provided with only basic insulation is not
secured directly to non-protectively earthed
accessible metal padts _____________

Capacitors or other spark suppression devices are not See above N
connected between the contacts of thermal cut-outs

56.5 Protective devices
Protective devices which operate by producing a shod- IEvaluate under power supply N
circuit which results in operation of an overcurrent Iapproval
protection device in supply mains system not used ________________

56.6 Temperature and overload control devices ______________

a) Thermal out-outs which require a soldering No such device N
operation to reset are not used
Thermal safety devices are provided to prevent Evaluated under medical graded N
temperatures exceeding limits as specified isolation transformer
An independent non-self-resetting thermal cut-out is See above N
provided where the failure of a thermostat may cause
a hazard
The operating temperature of the above thermal cut- See above N
out is between the upper limit of the first thermostat
and the safe limit for the function _______________

There is an audible alarm where loss of function due No such device N
to operation of thermal cut-out could present a safety
hazard
Test of thermal cut-outs and overcurrent releases Shodt circuit test was applied to P

medical grade isolation transformer
Heated liquid containers are protected against No such device N
dlangerous overheating when containers are empty
b) The adjustment range of thermostat is not greater No such device N
than reqie o equipment function
The temperature setting is clearly indicated See above N
The operating temperature of cutouts is clearly indicated See above N

56.7 Batteries
a) Battery compartments are:
1) adequately ventilated No user replaceable battery, P

Lithium cell battery for memory
chips only in the computer.
Computer provides larger openings
at rear

2) accidentally short-circuiting is prevented (obs! See above. Evaluated under PC N
lithium batteries) motherboard
b) Incorrect polarity of connection prevented (obs! See above N
lithium batteries) _______________

56.8 Indicators
Unless indication is provided by other means, from the normal operation position,
indicator lights are used (colours see 6.7): _______________

- to indicate that equipment is energized Green LED provide P
- to indicate the operation of non-luminous heaters if No such part N
a safety hazard could result
- to indicate when output exists if a safety hazard See above N
could result
- charging mode indicator is provided No such function N

56.10 Actuating parts of controls
b) Actuating padts are adequately secured to prevent Actuator is UL and CE approved N
them for working loose during normal use device
Controls are secured to prevent the movement Symbol up and down is marked P
relative to scale marking (safety related only) on the actuator's switch. On and 54 3

_______off is marked on power switch
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Detachable indicating devices are prevented from Manufacture installation part only P
____incorrect connection without the use of a tool
____Rotating controls:
____gripping diameter (mm) of the knob No such parts N
____torque test; torque (Nm) . See above N

Pull controls:
____axial pull, pull (N) See above N
____test force (Nm) : See above N
____c) Stops are provided on rotating controls:

- to prevent an unexpected change from maximum to No such control N
minimum or vice versa where this could produce a

_____safety hazard
- to prevent damage to wiring See above N

56.11 Cord connected hand-held and foot-operated control devices
a) Voltage on cord connected control devices do not No such parts N
exceed 25V AC or 60V DC
Measured voltage (V):
The means of isolation from mains padt
b) Hand-held devices: no safety hazard as a result of Not a hand held deviceN

_____ a free fall test ____ ____________

Foot-operated control devices: an actuating force of Not applicable N
1350 N does not damage
c) No change of control setting when inadvertent See above N

____operation placed in an abnormal position
_____d) IP classification of foot-operated control device:

At least IPx4 according to IEC 529 :Not applicable
____Specified for use in operating rooms :See above
___________________________ W atertight :See above

e) Provided with adequate means of anchoring In door use only N
____supply cords (see test of 57.4)
____Displacement (mm) :See above N

57 MAINS PARTS, COMPONENTS AND LAYOUT
57.1 Isolation from supply mains

____a) Means of isolation: P
incorporated in equipment .Isolation transformer is used
external :Not applicable
The equipment has a means for simultaneous Evaluate under power supply N
disconnection of all supply poles
Means of external isolation are specified in See above N
accompanying documents
d) Creepage distances and air clearances (IEC 328) Evaluated under power supply. P

For AC power supply installed in
the scanner 1.6 mm minimum
clearance is required and
measured 5mm.
Maximum 5V DC input of DC/DC
converter passed 3000V AC di-
electric between primary and
secondary in lure of meeting the

______ ____________________________________ spacing requirement. _ __

____f) Mains switches are not incorporated in flexible leads No such part N
g) The directions of movement of their actuators Consider acceptable P

_ _ _ _ (IEC447) _______________

h) If there is a suitable plug device to isolate the non- See above P 54 4~
permanently installed equipment from the supply mains,

____it is considered as a means complying with 57.1 a) _______________
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m) Fuses and semiconductor devices are not used as Medical graded isolation trans- P
_____isolating devices former is used as isolating device

57.2 Mains connectors and appliance inlets
a___ ) Auxiliary mains socket-outlets:
- cannot accept a mains plug (only applied to non- There is an internal auxiliary mains P
permanently installed equipment) socket outlets, which is only for

system use. It is not visible from
________outside of the equipment.

-are properly marked Not required due to consider as N
_______internal connection.

g) Except where a functional earth needs to be Not class 11 equipment N
provided, Class I appliance inlets are not used in
Class 11 equipment _______________

57.3 Power supply cords
a) There is only one connection to a particular supply One appliance inlet provided P
Imains
Alternative connections to a different supply system No such connection N
do not cause safety hazards when more than one
connection is made simultaneously
The mains plug has only one power supply cord Consider adequate P
Equipment, not intended to be permanently One appliance inlet provided P
connected to fixed wiring, is provided with power

____supply cord, or appliance inlet
b) Supply cables are sufficiently robust to comply Medical graded power cord will P
with the requirements of IEC 227, designation 53 and provided with the system
IEC 245, designation 53
Temperature of metal parts of equipment exceeding No such metal part N
75 C: PVC-cords not used
c) Nominal cross-sectional area (mm 2 Cu) of supply Evaluated under medical graded N
conductors (see Table XV) .power cord
d) Stranded conductors fixed by any clamping means No such part N
or screws are not soldered _______________ ___

57.4 Connection of power supply cords
____a) Cord anchorages:

the equipment or its mains connectors incorporate a Evaluate under medical graded N
cable anchoring device to relieve strain on conductors power cord approval
and prevent abrasion of covering (no knots etc.)
the construction and materials of the cord anchorages See above N
are made of insulating material or metal insulated from
unearthed accessible metal parts by supplementary

_____insulation, or
having an insulating lining fixed to the cord anchorage if See above N
a total insulation failure of the power supply cord could
make accessible conductive parts not protectively

_____earthed live
clamping screws do not bear directly on the cord See above N
insulation
screws associated with cable replacement are not See above N

____used to secure other components ______________

conductors of the power supply cord are so arranged See above N
that the protective earth conductor is not subject to
strain as long as the phase conductors are in contact

____with their terminals _______________ ___

cable displacement (mm) with force indicated in See above IN
______ able XVII I

b) For other than stationary equipment, the power
supply cord is adequately protected againstr
excessive bending ______________ ___ a1

____Bending test :See above N
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If a cord guard is not fitted, the entrance for the cord
____is suitably shape cl______________

____Flexingts See above N
Percent (%) of broken conductor strands See above N
c) There is sufficient space inside the equipment to See above N
allow the supply cable conductors to be introduced

____and connected
Any covers can be finted without risk of damage to See above N

____conductors or their insulation
It is possible to check that conductors are correctly See above N

____connected before the cover is fitted
57.5 Mains terminal devices and wiring of mains part ______________

a) Mains connected equipment other than those with Detachable power cord is used N
a detachable supply cord is provided with mains
terminals, where connections are made with screws,
nuts or equally effective methods
If a conductor breaks away, barriers are provided See above N
such that creepage distances and air clearances

____cannot be reduced
They are not used to fix any other component (other See above N

____than internal conductors unlikely to be displaced)
b) Equipment with rewirable cords and terminals No such wire N
including any protective earth terminal are closely
a___ rouped to allow easy connection

____Protective earth conductor (see Cl. 58) Not applicable N
____Marking of mains terminals (see 6.2) Not applicable N

Mains terminal devices are inaccessible without the See above N
use of a tool
Mains terminal devices are so located or shielded that See above N
there is no risk of accidental contact between live parts
and accessible conductive parts and for Class 11
equipment between live parts and conductive parts if
,wire should escape

____Single strand of wire (8 mm) .See above N
c) When means for clamping the conductors are See above N
tightened and loosened, the internal wiring is not

_____subjected to stress
Creepage distances and air clearances not reduced See above IN

____below values specified in 57.10
Cross-sectional area (mm2) of conductor used in test: See above N
d) Effective connection to mains terminals shall not See above N

____require special preparation of cables
Conductors are not damaged or displaced when See above N

_____tightening or loosening of the clamping screws or nuts
____e) Fixing of wiring (see 56.1 f)) See above N

57.6 Mains fuses and overcurrent releases
Current rating of fuses etc. is:
- sufficient (see table in Cl. 56) Evaluate under power supply. N

Additional external fuse also
provided for scanner

- not greater than rating of mains components See above N
There are fuses or overcurrent releases in each Multiple fuses provided:. one in table P
supply lead for Class I equipment and for Class 11 base appliance inlet assembling,
equipment having a functional earth according to one provided in scanner appliance
Cl. 18 1)) inlet housing, one provided in

medical graded power supply inside
scanner, and one in personal 'S 4 6

______________________________________________computer power supply
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There is at least one mains fuse for other single Class I device N
D___ hase Class 11 equipment
A protective earth conductor is not fused No fuse is employed on protective P

earthing.
No fuse is fitted in neutral conductor of permanently See above N
installed equipment _______________ ___

57.8 Wiring of mains part
a) Is insulation of all individual conductors at least Safety approved wires are used. P
equivalent to that required by IEC 227 or lEO 245. If
not, specify conductors to be considered as bare :
b) The cross-sectional area (mm 2 Cu) of wiring 18 AWG wired used. Measured P
between the mains terminal and fuse; measured 1.024 mm in diameter.

____cross-sectional area (MM 2 Cu) (see 57.3 c))
The cross-sectional area of other wiring in the mains Evaluated under power supply N
part and sizes of tracks on printed wiring circuits are
sufficient to prevent any fire hazard in case of
possible fault currents

57.9 Mains supply transformers
Transformers Medical graded isolation P

______________________________________________________________transformer is used. ______

57.9.1 Overheating
Overheating tests Evaluate under isolation N

transformer
a) short circuit test Tested P
b) Overload Evaluate under isolation N

transformer
External protective devices are connected in such a See above, thermal fuse is used N
way that failure of any component cannot render the and short circuit test is applied.
protective devices inoperative

57.9.2 Dielectric strength
The electrical insulation between primary winding Evaluated under isolation P
and other windings, screens and the core of the transformer. And tested after
transformers have been investigated by the tests short circuit
performed as described in Cl. 20
Insulation between turns and layers, test performed See above N
according to 57.9.2
Voltage used in test; test voltage (V) :4000V AC between primary and -

secondary windings. ___

Frequency used in test; test frequency (Hz) : 60Hz.
57.9.4 Construction

a) One of the following methods is used to separate primary from secondary windings
having a conductive connection to applied parts or to accessible metal parts not
protectively earthed:
- separate bobbins or formers Evaluate under isolation N

transformer approval
- one bobbin or former with imperforate insulation See above N
partition
- one bobbin or former with concentric windings and See above N
having an imperforate protective copper screen with
thickness of not less than 0,13 mm
- one bobbin with concentric windings separated by See above N
double or reinforced insulation
c) Means are provided to prevent displacement of See above N

_____end turns
d) An earthed screen has a minimum overlap of 3mm See above N
and with at least equal to the axial length of ther

_______primary winding 5 4 7________________________
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____e) The double or reinforced insulation between the primary and secondary winding: N
number of insulation layers; number (mm) :See above

____total thickness (mm) _______________ ___

____voltage test _______________ ___

f) The creepage distances (mm) between the primary See above N
and secondary windlings at location
g) For toroidal transformers:
- the exit of wires from internal windings is provided with -See above N
double sleeving complying with requirements for double
insulation
- its total thickness is at least 0,3mm extending at least See above N
20mm outside the winding; measured thickness (mm): _______________

57.10 Creepage distances and air clearances
____a) Values (See appended table) ___

Creepage distances and air clearances comply at Consider adequate P
____least with specified values

Creepage distances for slot insulation of motors are 12V DC motor is used and test N
at least 50% of the specified values with a minimum was waived.

____of 2mm at 250V
Creepage distances and air clearances between Not dlefibrillatorN
defibrillator-proof applied parts and other parts are

I____ not less than 4mm

58 PROTECTIVE EARTHING TERMINALS AND CONNECTIONS
58.1 The protective earth terminal clamping means of rewirable non-detachable supply cables N

____comply with the following requirements (see 57.5 c)):
not accessible without the aid of a tool Not user accessible and it is N

evaluated under power suppI
____Tightening or loosening of clamping means does not:

- subject internal wiring to stress See above N
- creepage distances and air clearances not reduced See above N
below allowed limits
Screws for internal earth connections are covered or See above N
protected against loosening from outside

58.7 Where an appliance inlet is used for the supply Evaluate under power supply N
connection, its earth pin is regarded as the protective
earth terminal

58.8 The protective earth terminal is not used for connection See above N
between different parts or fixing of any component not
related to protective or functional earthing _______________

58.9 Where the protective earth connections are made via a See above N
plug or socket device the protective earth connection is
made before and interrupted after the supply
connections during connection and interrupting _______________

59 CONSTRUCTION AND LAYOUT ___________

59.1 Internal wiring
____a) Internal cables and wiring:

- are protected against contact with moving parts or Consider adequate P
friction with sharp edges or corners
- are protected by additional fixed sleeving, if there is Some of the cables have P
movement relative to metal parts where it is in direct additional sleeving to provide

____contact with them, and protection from movement
- components are not likely to be damaged by Minimum assembling may be P
opening or assembling the equipment required. All wires are not likely to

be damaged during the assembling5q3
due each component is a complete5 8
unit and industrial standard plugs
are used.
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b) Guiding rollers or movable leads are such that the Consider acceptable for scanner P
leads are not bent around a radius of less than five internal wires.

________times the outer diameter of the lead
____c) Insulation:

- insulating sleeving can only be removed by breaking or Consider acceptable P
_____culling or is secured at both ends ________________

- if the sheath of a flexible cable or cord is used as Not applicable N
supplementary insulation it complies with requirements

____of lEG 227 and lEG 245
- insulated conductors, which are subjected to Type minimum 750C wires are P
temperatures greater than 70'C, have an insulation of used.
heat-resistant material, if compliance with this standard
is likely to be impaired by deterioration of the insulation ________________

d) Aluminums wires of less than 16mm2 cross- No such part N
section shall not be used

59.2 Insulation
b) Resistance to moisture test (see Cl. 44) Use safety approved wires N
Dielectric strength test (see Cl. 20) See above P
Mechanical strength test (see Cl. 21) See above P
Ball-pressure test See above P
c) Insulation is not likely to be impaired by deposition See above N
of dirt or dust resulting from wear of parts within the
equipment_______________
Ceramic materials specified in this subclause are not See above N
used as supplementary or reinforced insulation
Rubber materials used as supplementary insulation in See above N
Class 11 equipment are resistant to aging (oxygen test) _______________ ___

Creepage distances are not reduced below the See above N
values specified in 57.10 whatever cracks may occur ______________

Insulating materials in which heating elements are No such part N
embedded are not used as reinforced insulation

59.3 Excessive current and voltage protection
An Internal Electrical power source in equipment shall Not internally powered device N
be provided with an appropriately rated device for
protection against fire hazard caused by excessive
currents if the cross-sectional area and layout of the
internal wiring or the rating of connected components
may give rise to the occurrence of a fire hazard in case
of a short circuit
Fuse elements replaceable without opening the Fuse holder are provide as P
enclosure are fully enclosed in a fuse-holder appliance inlet assembling in the

scanner
Live parts of fuse-holders are shielded to prevent Tool access only for replace fuse P
electric shock when replacing fuses (if replaceable
without the use of a tool) ______________

Protective devices between an isolated applied part Evaluate under medical graded N
and the body of the equipment do not operate below isolation transformer and power
500V r.m.s. supply

59.4 Oil containers
Oil containers in portable equipment are adequately No oil container N
sealed to prevent oil loss in any position and the oil
container design allows for the expansion of oil
Oil containers in mobile equipment are sealed to See above N
o___ revent loss of oil during transport
An oil level indicator is provided on partially sealed See above N

____oil-filled equipment or parts _____________ ___
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Test Data:

6.1 TABLE: marking durability

x

copute onVACVrso
Normal, camera on, scan on, 10OVac 60 2.61 271
computer on _______________

Normal, camera on, scan on, 208Vac 60 2.31 271
computer on
Strandb, camera off, scan off. 132Vac 60 2.11 262
computer on

Comments: For 120 connection, isolation transformer is rated at 4.17A.

15. O b) TABL: rEa votage in attachment plugs

Line to neutral (120V AC) 16.1 Peak voltage toO0

Line to gmound (1 20V AC) 50.4 Peak voltage toO0

Neutral to ground (1 20V AC) 9.6 Peak voltage toO0

Comments:
(a) Pins 1 and 2 are line and neutral supply pins.
(b) Measured/Calculated capacitance between each line and P.E. = _ pF. (WAVE test if< 3000 pF.)
(c) Measured/Calculated capacitance between lines = __ pF. (W4lVEtestif~ 01 pF.)

Note: measurement was done from the peak voltage

18. TABLE: protective earthing
x

Metal rear side of the computer ( Re-test 40A/2mins. 69.4 mfl Pass
for 120V AC version)

Commnts:550

File: R64363 Rev 3 Page 31 of 76 o 7
Optovue Inc.Pae47o84

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



NI'S Silicon Valley (Elliott Laboratories) Safety DepartmentTest Report
Report Revised: December 20, 2011 Report Date: August 15, 2006

21.TA 
LE mechanical strength

Top part cover Theme ame four impact one on each corner, three of Pass
them plastic has shartered and finger probe ame not
able to reach Power supply or any internal hazards.

Bottom base part After impact, theme is no damage observed Pass

Comments:

Left side Pass

________________Right side Pass

comments:
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42. TABLE: normal temperature

Power supply

1. T3 coil 45

2. T2 coil 43

3.0Q1 42

4. C5 46

5. CR8 41

6. CIR7 47

7. 020 38

8. U6 45

Analog control board P/N 014-X2

9. U 17 45

USB control board

10. U 13 37

Computer

Power supply _____________

11. TI 50

12.0Q6 Bad

13.0C3 44

14. D16 53

15.0C33 41

16. CPU 40

17. Hard drive adjacent to enclosure 49

18. 36

19. VR! 65

20 PCB card PN-109-A31900 52

21.0100O 36

22. DC/DC converter 27

23. Camera body 29

24. Chin holder 25

25. Ambient 23.9

Duration: 2hrs.

552
COR - indicates measurements taken using change-of-resistance method
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42. TABLE: normal temperature

supply voltage........................................... 2O7Vac

ambient temperature C ................................ 23.2 ~

i m " ~es codition ............ 0 . .... .................... Stop fan and block ar side of compujter.

Power supply

1. T3 coil 57

2. T2 coil 49

3.01 48

4.0C5 56

5. CR8 56

6. CR7 61

7. C20 54

8. U6 57

Analog control board P/N 014-X2

9. U 17 45

USB control board

10. U 13 3

Computer

Power supply ________

11. Ti 49

12.0Q6 Bad

13.0C3 44

14. D16 51

15.0C33 41

16. CPU 39

17. Hard drive adjacent to enclosure 48

18. 37

19. VR! 69

20 PCB card PN-1 09-A31900 54

21. 0100 37

22. DC/DC converter 29

23. Camera body 39

24. Chin holder 25

25. Ambient 22.9

Duration 2hrs.

S-3
COR - indicates measurements taken using change-of-resistance method
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42. TABLE: normal temperaturex

supply voltage.......................................... 254V AC

ambient temperature C ........................... 23.2 *C

i n ~test condition ............. ............................. Fully operational printer is no without p ining .

Power supply

1. T3 coil 47

2. T2 coil 41

3.0Q1 42

4. C5 47

5. CR8 41

6. CR7 47

7. C20 38

8. U6 45

Analog control board P/N 014-X2

9. U 17 45

USB control board

10. U 13 36

Computer

Power supply

11. Ti 51

12.0Q6 Bad

13.0C3 44

14. 016 53

15.0C33 41

16. CPU 39

17. Hard drive adjacent to enclosure 48

18. 36

19. VR! 65

20 PCB card PN-109-A31900 53

21. C100 35

22. DC/DC converter 27

23. Camera body 28

24. Chin holder 25

25. Ambient 23.3

Duration 1 4hrs.

COR - indicates measurements taken using change-of-resistance method 554

File: R64363 Rev 3 Page 35of 76
Optovue Inc. -Page 481 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



NTS Silicon Valley (Elliott Laboratories) Safety DepartmentTest Report
- ~Report Revised: December 20, 2011 Report Date: August IS, 2006

42. TABLE: normal temperatureX

supply voltage..............................................l132Vac

ambient temperature C....................................... 22.5 tC

test condition............................................... Normal operation

Power supply

1. T3 coil 44

2. T2 coil 28

3.0Q1 41

4. C5 45

5. CR8 39

6. CR7 44

7. C20 36

8. US 46

Analog control board PIN 014-X2

9. U 17 44

USB control board

10. U 13 35

Computer

Power supply ________

11. Ti 46

12.0Q6 Bad

13. C3 39

14.0D16 49

15. C33 39

16. CPU 37

17. Hard drive adjacent to enclosure 46

18 32

19. VRI 66

20 PCB card PN-109-A31900 51

21. C100 33

22. DC/DC converter 25

23. Camera body 26

24. Chin holder 23

25. Ambient 21.6

Duration 2Ohrs.

COR - indicates measurements taken using change-of-resistance method 5
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42. TABLE: normal temperaturex

supply voltage.............................................. 9OVae

ambient temperature *C................................... 23.9 0C

is la ~es codition............................................... 
Normal operation

Power supply

1. T3 coil 45

2. T2 coil 43

3. Qi 42

4. C5 44

5. CR8 40

6. CR7F 46

7. C20 38

8. U6 44

Analog control board P/N 014-X2

9. U 17 45

USB control board

10. U 13 37

Computer

Power supply

11. T1 46

12.0Q6 Bad

13. C3 41

14. DI6 49

15. C33 39

16. CPU 38

17. Hard drive adjacent to enclosure 48

18. 33

19. VR! 63

20 PCB card PN-109-A31900 52

21. CIOO 36

22. DC/DC converter 38

23. Camera body 29

24. Chin holder 25

25. Ambient 23.9

Duration 4hrs.

COP - indicates measurements taken using change-of-resistance method 55 6
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42. TABLE: normal temperaturex

supply voltage.......................................... 90V AC

ambient temperature OC .............................. 23.9 00

test condition ........................................... Abnormal operation. Block rear of computer
opening and Scanner top openings.

Power supply

1. T3 coil 45

2. T2 coil 42

3.0Q1 42

4.0C5 44

5. CR8 40

6. CR7 46

7. 020 38

8. U6 44

Analog control board P/N 014-X2

9. U 17 45

USB contml board

10. U 13 38

Computer

Power supply

11. Ti 48

12.0Q6 Bad

13. C3 43

14. 016 50

15. 033 41

16. CPU 38

17. Hard drive adjacent to enclosure 49

18. 38

19. VR! 69

20 PCB card PN-1 09-A31 900 56

21. 0100 36

22. DC/DC converter 28

23. Camera body 29

24. Chin holder 25

25. Ambient 24

Duration 2hrs.

CDR - indicates measurements taken using change-of-resistance method 5I
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42. TABLE: normal temperaturex

supply voltage .............................. 132V AC

ambient temperature *C................................ 23.6t

test condition............................................. Abnormal operation. Block front of computer
opening and stop Scanner's fan.

Power supply

1. T3 coil 64

2. T2 coil 50

3.0Q1 55

4. C5 61

5. CR8 61

6. CR7 66

7. C20 58

8. U6 62

Analog control board P/N 014-X2

9. U 17 46

USB contml board

10. U 13 38

Computer

Power supply

11. Ti 53

12.0Q6 Bad

13. C3 47

14. 016 55

I5. C33 43

16. CPU 44

17. Hard drive adjacent to enclosure 47

18. 39

19. VR! 63

20 PCB card PN-109-A31900 53

21.0C100 35

22. DC/DC converter 22

23. Camera body 33

24. Chin holder 25

25. Ambient 24.1

Duration 2hrs.

COR - indicates measurements taken using change-of-resistance method
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Jammed chin holder and keep up bottun lock Pass
for upward position. No hazards was observed

Comments: Tested for 3hrs.

57.9.1la) Sub- TABLE: short circuit test: P/N TIS500IST-1 120
Rise of Re-sistance Measurements & alculation

89 )rz (a T CrFi"
Initial Room Final Room FinalTemp. Temperature Max.AllowedI

Winding R1 (ohms)J Ambienit R2 (ohms)j Ambient JRise = St ct + 25C j(deg C) IRemarkal
an 

Fuse
Prim. #1 1.0000 24.5 ened ____ 187.50 212.50 _____

Fuse
Prim. #2 1.1000 24.5 oened _____ 187.50 212.50 _____ ___

Sec.#3 1.1000 24.5 1.1000 -- --

57.9.2 TABLE: transformer dielectric strength I

12VA oncinPrimary to 4000 60Hz After short circuit test. Pass

secondary

TABLE: additional tests

59.2 b) 1) Enclosure Ball Pressure 75 0C for 1 hrs. measured 1.9mm Pass

UL2601, 55 refers Mould Stress Relief Test Plastic had few bubbles but no deformation can Pass
to UL 746 C expose any hazards. .

Comments:5 9

File: R64363 Rev 3 Page 40 of 76 o 7
Optovue Inc. -ae46o 7

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



N7S Silicon Valley (Elliott Laboratories) Safety Department Test Report
Report Revised: December 20, 2011 Report Date August 15, 2006

LEAKAGE CURRENT DETAILED RESULTS
LEAKAGE TEST FORM # 1

The following leakage current tables follow the guidelines listed below.

Explanation:
N.C. = normal condition
S.F.C. = single fault condition
1 = switch dlosed
0 = switch open

The equipment is tested using the following method unless otherwise specified.

V = 120 -(Volts)
U = -132 (Volts) _6_Q(Hz)

Environmental conditions during testing at operating temperatures: '_ C room ambient
temperature; % relative humidity;

-_ hPa atmospheric pressure.

Environmental conditions during testing after humidity conditioning: 9'C room ambient
temperature; __% relative humidity;

hPa, atmospheric pressure.

Type B product

EQUIPMENT

Type Type Type Type
B BF CF CF

part part part part

£ Transducer

MD Physiological
Applied Part saline solution

560
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Conditions: At Operating Temperature " *After Moisture Precandilionina

Desenlotion of additional S.F.C.:

Notes:

Room temp 23.6
Humidity 44%
Pressure: 1010 Hpa.

Isolation transformer is added to the measurement.

After humidity test, June 14, 2006

561
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Conditions: At Operating Temperature " *After Moisture Preconditioning
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Conditions:, At Oerating Temperaturer*After Moisture Preconditioning
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Conditions: At Operatino Tamperaturer*After Moisture Preconditionina
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Conditions: At Operatina Temperaturet**After Moisture Preconditioning
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Enclosure, Leakaoe Current for Equipment with a Specified Power Supply (see filure on previous page

572
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Patient Leakage Current via a Type B Applied Part Caused by an external voltage on any Accessible Metal Parts
not protectively earthed [Refer to Clause 19.2b) r Dash

Conditions: At operating temperature / *After moisture preconditioning

S74
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Output Part
[Figure 22, Clause 19.4h)3) & 19.2b 1r' Dasil

(S.F.C. for TYPE B if inspection of the circuits and physical arrangements shows there may be a safety hazard)

Conditions: At operaing temierature P4* After moisture preconditioning
For Class 11 equipment the protective earth connection and s7 are not used.

3 /
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Patent Leakaae Current via a Type B Anolied Part Caused by an external voltage on the Signal Inout or Sional
Output Pa

Conditions: At operating temperature r* After moisture oreconditionina
For Class 11 equipment the protective earth connection and s7 are not used.
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Patient Leakace Current via a Type B Applied Part Caused by external voltnae an the Signal Inout 

Conditions: At ooeratina temperature r* After moisture orecondillonino
For Class 11 equipment the protective earth connection and s7 are not used.
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Patient Leakage Current via a Type B Applied Part Caused by an external voltage on the Signal Input or Signal
Output Part

Conditions: At operating temperature r* After moisture preconditioning
For Class 11 e ui ment the rotective earth connection and s7 are not used.
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Patient Leakage Current MFoure 23. Claus 1.4hBM

Patient Leakace Current via a Type B Applied Part Caused by an external voltnoe on the Signal Input or Signal

Ifigure 22 Clause 19.4hJ3 & 19.2b, e DasA

Conditions: At ooeratina temperature IN After moisture preconditiornon
For Class 11 equipment the protective earth connection and s7 are not used.
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Patient Leakage Current via a Type B Applied Part Caused by an external voltage on the Signal Input or Signal
Output Par
[Figure 22. Clause 19.4h)3) & 19.2b I' Dashl

Conditions: At operating temperature r** After moisture preconditioning
For Class 11 equipment the protective earth connection and s7 are not used.
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Patient Leakage Current via a Type B Applied Part Caused by an external voltage on the Signal Input or Signal
Output Part

Conditions: At operating temperature r* After moisture preconditioning
For Class 11 equipment the protective earth connection and s7 are not used
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Before Humidity cniinn
Input 120V AC

6 TABLE: Protection against electric shock - Form A.5

Pollution degree: Measurement category (overvoltage category)....

A___ (A-f)_ B ___ 120__ 4I1OOOV AC Waived,using standard 320 plug

B (-a) B 121 1414V DC Between primary to ground. Pass

C(A-e) 0 120 84242V DC Pnimary to scanner plastic
enclosure. Pass

C1 B 120 4 1414V DC Grounded SP/SOP Primary to
_______ _______ _______Pin on top of chin holder Pass

D ((A-e) B 120 4 1414V DC Pnimary to computer chassis
Pass

E D 120 8 4242V DC Primary to monitor enclosure.Pass
F D 120 8 4242V DC Primary to printer enclosure. Pass_
G 0 120 8 4242V DC Primary to Keyboard.Pass

H( A-a2) D 120 4 770 Computer metal enclosure to
scanner. Pass

I (A-a2) D 120 4 770 Computer metal enclosure to
,Monitor. Pass

J (A-a2) D 120 4 770 Computer metal enclosure to
Printer. Pass

K (A-a2) D 120 4 770V DC Computer metal Keyboard. Pass

L (A-b) B Input 12V Potted DC 3000V AC Between input and output EMCO
output converter DC/DC converter. Pass
300V in lieu of

cree page _________________

M (B-a) D 120 8 4242V DC Primary to computer USB i.
Pass

M I(B-a) D 120 8 4242V DC Primary to computer USB 2.
_______ _____ ______Pass

M2 (B-a) D 120 8 4242V DC Primary to computer USS 3.
_______Pass

M3 (B-a) D 120 8 4242V DC Primary to computer USS 4.
_______ _____ _____ ______Pass

M3 (B-a) D 120 8 4242V DC Primary to computer USA 5.
_______ _____ ______Pass

M4 (B-a) D 120 8 4242V DC Primary to computer ear phone.
Pass

M5 (B-a) D 120 8 4242V DC Primary to computer speaker
_______ ______ ___________________ _______phone. Pass

NOTE 1 - Type of insulation: NOTE 2 - Types of voltage NOTE 3 - INSTALLATION CATEGORIES

BI = BASIC INSULATION Peak impulse test voltage (pulse) (OVERVOLTAGE CATEGORIES)
Dl = DOUBLE INSULATION r.m.s. or POLLUJTION DEGREES which differ from
P1 = PROTECTIVE IMPEDANCE DC these should be shown under "Comments"
RI = Reinforced INSULATION peak
SI = Supplementary INSULATION _______________________________________

Supplementary Information: Input rated voltage is 120V AC

Voltage limiting devices was removed during the di-electric tests..58
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After Humidiy cni nn
Input 12OVAC

6 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 44 1C Grounde SIP/SOPo Primary tcrcsok- lc iga f ytmFr .
Pollution Pinre on.... topuemn ofegr chinog holderry Pass....

0 (A-cl) B 12 4 1414V DC Pew rimary to omp uter c ass

C 0Ae 12 8 4242V DC Primary to moantor enlsure.
_______I enclosure Pass_ as

D 0(-e 120 4 144V DC Primary to printer cosre.
Pass

E D 120 8 4242V DC Primary to Keyboard Paclssre

Scannrs Ps
I (Aa2D 120 4 7702 DCoPrmpuytriet enclosure.t

Monto. as

J (A-a2) D 120 4 770 Computer metal enclosure to

Printer. Pass
K (A-a2) D 120 4 770V DC Computer metal keyboard. Pass
L (A-b) B Input 12V Potted DC; 3000V AC Between input and output

output converter EMCO DC/DC converter. Pass
300V in lieu of

__________creepage

M (B-a) 0 120 1__ 18 4242V DC Primary to computer USB 1.Pass
M1(B-a) D 120 8 4242V DC Primary to computer USO 2.Pass
M2 (B-a) D 1120 8 4242V DC 1Primary to computer USB 3.Pass
M3 (B-a) D 1120 8 4242V DC Primary to computer USB 4.Pass
M3 (B-a) D 120 8 4242V DC Primary to computer USB 5.Pass
M4 (B-a) D 120 8 4242V DC Primary to computer ear

_______ ______ ______ ____ ______phone. Pass

M5 (B-a) D 120 8 4242V DC Primary to computer speaker
_______ ______ ______ ______ ________phone. Pass

NOTE 1 - Type of insulation: NOTE 2 - Types of voltage NOTE 3 - INSTLLATION CATEGORIES
BI = BASIC INSULATION Peak impulse test voltage (pulse) (OVERVOLTAGE CATEGORIES)
Dl = DOUBLE INSULATION r.m.s. or POLLUTION DEGREES which differ from
PI = PROTECTIVE IMPEDANCE DC these should be shown under "Comments".
RI = Reinforced INSULATION peak
SI = Supplementary INSULATIONI

Supplementary Information: Input rated voltage is 120V AC

After humidity, repeat above tests and all tests are pass.

Voltage limiting devices was removed during the di-electric tests..
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Product Photos

Over view

(Note: Printer in the photo is not part of the evaluation)

Doctor side
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Patient side view
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Side view
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Scanner

Doctor side view
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Patient side view
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Scanner internal view
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Internal wiring path
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Isolation tranformer:
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END OF REPORT
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An 6f22TConpany

Test Certificate
* A sample of the following product received on April 11, 2006
* and tested on April 11, 17, 18, 19, 20, 24, 25 and May 15, 2006

and received on November 23, 2011 and tested on November
23, 27 and 28, 2011 complied with the requirements of:

* EN 60601-1-2:2007 "Medical electrical equipment - Part 1-2. General
requirements for safety - Collateral Standard: Electromagnetic compatibility-
Requirements and tests"

* IEC 60601-1-2:2007, "Medical electrical equipment - Part 1-2: General
requirements for basic safety and essential performance - Collateral standard:
Electromagnetic compatibility - Requirements and tests"
for a class A product given the measurement uncertainties as
detailed in Elliott report R63864 Rev 4. Compliance with Clause
5 of EC/IEC 60601-1-2 standard has been included in this
evaluation and reported separately.

Optovue
ModelsRTVue 100 and RTVue XR

David W. Bare
Chief Engineer77 - ,k

Printed Name

Elliott Laboratories is accredited by the AILA, certificate number0214-26, toperform the test(s) listed in this
report, except w.here noted otherwiise. This report and the infornnation contained herein represent the results of

~testing test articles identified and selected by the client performed to specifications and/or procedures selected by
the client. National Technical System (NTS) makes no repretsenitations expressed or implied, that such testing

iadequate (or inadequate) to demonstrate efficiency, performance, reliability, or any other characteristic of the
-, FCCREWEUJ articles being tested, or similar products. This report should not be relied upon as; an endorsement or certification

Testing Cat **21416 by NTS of the equipment tested, nor does it represent any statement whatsoever as to its merchantability or
fitness of the test article, or similar products, for a particular purpose. Thbis report shall not be repiroducedl except

_____________________in fuill

Eu ott Labovnodc, 41039 Boy"e Read 510-578-3500 Phone
wwwellottabs.co Fre nCA.9453S-2435 510-440-9525 Fux
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Electromagnetic Compatibility Test Report
for

Medical Electrical Equipment per
EN 60601- 1 -2:2007 and lEG 60601- 1 -2:2007 Specifications

on the
Optovue

Models: R TVue 100 and R TVue XR

MANUFACTURER: Optovue
45531 Northport Loop West
Fremont, CA. 94538

TEST SITE: Elliott Laboratories, Inc.
684 W. Maude Ave
Sunnyvale, CA 94086

TEST SITE: Elliott Laboratories, Inc.
41039 Boyce Road.
Fremont, CA. 94538-2435

REPORT DATE: Insert Report Date

FINAL TEST DATES: April 11, 17, 18, 19, 20, 24 and 25, 2006
and May 15, 2006

AND: November 23, 27 and 28, 2011

TOTAL NUMBER OF PAGES: 154

QUALITY ASSURANCE DELEGATE/
TECHNICAL REVIEWER: FINAL REPORT PREPARER:

David W. Bare DvdG iot
Chief Engineer Senior Technical Writer

Elliott Laboratories is accredited by the A2LA, certificate number 0214-26, to perform the test(s) listed in this
report, except where noted otherwise. This report and the information contained herein represent the results of
testing test articles identified and selected by the client performed to specifications and/or procedures selected by
the client. National Technical Systems (NT5) makes no repre~sentations, expressed or implied, that such testing

- is adequate (or inadequate) to demonstrate efficiency, performance, reliability, or any other characteristic of the
ACCREITED articles being tested, or similar products. This report should not be relied upon as an endorsement or certification

Testing Ceii O214.26 by NTS of the equipment tested, nor does it represent any statement whatsoever as to its merchantability or
fitness of the test article, or similar products, for a particular purpose. This report shall not be reproduced except

_______________________in full
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Report Date: Mai, 15. 2006 Reissue Date: Januarv 16, 2012

REVISION HISTORY

Revision # Date Comments Modified By
I______ May 15, 2006 Initial Release David Guidotti

2 December 19, 2006 Changed the model name from David Guidotti
__________ _______________ RTVue Device to RTVue 100

3 Deebr2,2 0 Updated test log emissions & David Guidotti
December22, 2010immunity standards ________

Added new test data taken due to
PCB modifications and internal

component (line camera) change
4 January 16, 2012 Updated standard to 2007 version. David Guidotti

Updated A2LA certificate number
(previous testing performed under

___________ _________________certificate_# 2016.01) ________
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Report Date: Maiy 15. 2006 Reissue Date: Januwv, 16, 2012

SCOPE

The European Committee for Electrotechnical Standardization (CENELEC) publishes
standards regarding the electromagnetic compatibility of medical electrical equipment.
Electromagnetic emissions and immunity testing has been performed on the Optovue
models RTVue 100 and RTVue XR to establish compliance with one of these standards.

Electromagnetic emissions data has been taken and immunity tests performed pursuant to
the relevant requirements of the following standards. Conducted and radiated emissions
data has been collected, reduced, and analyzed and immunity tests have been performed
as described in this report in accordance with the appropriate specifications, test
procedures, and measurement guidelines as outlined in Elliott Laboratories test
procedures.

Standard Title Standard Date
EN 6060 1-1-2 Medical electrical equipment - Part I - 2007

2: General requirements for safety -

Collateral Standard: Electromagnetic
compatibility - Requirements and tests _______

IEC 6060 1-1-2 Medical electrical equipment - Part 1- 2007
2: General requirements for basic
safety and essential performance -

Collateral standard: Electromagnetic
compatibility - Requirements and tests _______

The test results recorded herein are based on a single type test of the Optovue models
RTVue 100 and RTVue XR and therefore apply only to the tested samples. The samples
were selected and prepared by David Chen of Optovue.
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Report Date: May I5, 2006 Reissue Date: January, 16, 2012

OBJECTIVE

The primary objective of the manufacturer is to verify compliance with the General
Requirements listed in clause 4 of EN 60601-1-2 and IEC 60601-1-2 for the operation of
medical electrical equipment. Compliance may be presumed by applying the protection
requirements of clause 6 of EN60601-l-2:2007 and LEC 60601-1-2:2007.
For emissions, the standards reference the provisions of the latest editions of:

* CISPR I I "Limits and Methods of Measurements of Radio Disturbance
Characteristics of Industrial, Scientific and Medical (ISM) Radio-Frequency
Equipment"

* IEC 6 1000-3-2 "Electromagnetic compatibility (EMC) - Part 3: Limits - Section
2: Limits for harmonic current emissions (equipment input current < 16 A per
phase)"

* IEC 6 1000-3-3 "Electromagnetic compatibility (EMC) - Part 3: Limits - Section
3: Limitation of voltage fluctuations and flicker in low-voltage supply systems for
equipment with rated current < 16 A"

In this case, the Group-I, Class-A limits of CISPR I I and the Class-A limits of IEC
61000-3-2 were utilized based on the manufacturer's statement of intended use.

For immunity, the standards reference the provisions of the latest editions of:
* IEC 6 1000-4-2 "Electromagnetic compatibility (EMC) - Part 4: Testing and

measurement techniques - Section 2: Electrostatic discharge immunity test -

Basic EMC publication"
* IEC 61000-4-3 "Electromagnetic compatibility (EMC) - Part 4-3: Testing and

measurement techniques - Radiated, radio-frequency, electromagnetic field
immunity test"

* IEC 6 1000-4-4 "Electromagnetic compatibility (EMC) - Part 4: Testing and
measurement techniques - Section 4: Electrical fast transient/burst immunity test
- Basic EMC publication"

* IEC 6 1000-4-5 "Electromagnetic compatibility (EMC) - Part 4: Testing and
measurement techniques - Section 5: Surge immunity test"

* LEC 61000-4-6 "Electromagnetic compatibility (EMC) - Part 4: Testing and
measurement techniques - Section 6: Immunity to conducted disturbances,
induced by radio-frequency fields"

* LEC 6 1000-4-8 "Electromagnetic compatibility (EMC) - Part 4: Testing and
measurement techniques - Section 8: Power frequency magnetic field immunity
test - Basic EMC publication"

* LEC 61000-4-1l "Electromagnetic compatibility (EMC) - Pant 4: Testing and
measurement techniques - Section 11: Voltage dips, short interruptions and
voltage variations immunity tests."

Verification is a procedure where the manufacturer or a contracted laboratory makes
measurements and takes necessary steps to ensure that the equipment complies with the
appropriate technical standards. The manufacturer may use this report, along with the
other necessary documentation, to declare conformity to the European Union's medical
device directive (93/42/EEC).

602
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: May At, 2006 Reissue Date: January 16, 2012

STA TEMENT OF COMPLIANCE

The tested samples of Optovue model RTVue 100 complied with the emission and
susceptibility requirements of

Standard/Regulation Standard Date
EN 60601-1-2 2007
[EC 60601-1-2 2007

Compliance with Clause 5 of EC/IEC 60601-1-2 standard has been included in this
evaluation and reported separately.

Maintenance of compliance is the responsibility of the manufacturer. Any modification
of the product that could result in increased emissions should be checked to ensure
compliance has been maintained (i.e., printed circuit board layout changes, different
enclosure, different line filter or power supply, harnessing and/or interface cable changes,
etc.).

DEVIA IONS FROM THE STANDARDS

No deviations were made from the requirements in EN 60601-1-2:2007 or IEC 60601 -1 -
2:2007

(03
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EMISSION TEST RESUL TS

The following emissions tests were performed on the Optovue models RTVue 100 and
RTVue XR. The actual test results are contained in an appendix of this report.

CONDUCTED EMISSIONS (A C POWER PORI)
________ ___________2006 (RTVue 100)

Test Standard/Section Requirement Measurement Result Compliance
__________ _______________ _____________ _____________Status

CE, 0.15-30 0.15-0 .5 MHz, 54.157.9ldBp
MHz, 79 dBpV OP -. dB Cmle

230V,5O~~~~z 0.5-30 MHz, @-59B Cmle
23V,50zCISPR 11, Section 73 dBpV op 10.157MHz

CE, 0.15-30 5, Table 2a 0. 15-0.5 MHz, 4 5 2~
M~~~z, ~66 dBpV Av 4.5.2~
M~,0.5-30 MHz, V @ -13.5d8 Complied

120V,6Oz I60dBpVjv 11.062MHzI

Harmnics IEC 10003-2 Refer to
Haroncs IE 6 00--2 Standard 0.091 15.22% Complied

Voltage IEC 61 000-3-3 Refer to Pt007 Cmle
Fluctuations Standard Pt007 Cmle

_________________2011 (RTVueX R)

Test Standard/Section Requirement Measurement Result Compliance
__________ _____________ ____________Status

0.15-0.5 MHz,
79 dBljV OP

CE, 0.15-30 CPR1,Scin 0.5-30 MHz,
MHz, CIP 1 Scin 7 dBpV OP 36.2dBpV @ -38B Cmle

120V6O~z 5, Table 2a 0.15-0.5 MHz, 0.996MHz -38B Cmle
120V,60Hz66 dBpV Av

0.5-30 MHz,
11 60 dBpV Av I___I___I_

Harmonics IEC 61000-3-2 Standard 0.178 44.6% Cmle
Voltage IEC 60033 Refer toPi0.4

Fluctuations 610033 Standard Pt000 Cmle

RA DIA TED EMISSIONS
________ ~2006 (RTVue 1l0) ________

Test Standard/Section Requirement Measurement Result Compliance
___________ ________________ _____________Status

30 -230, 3.dp/
RE, 30-1000 CISPR 11, Section 40 dBpV/m @2.753V/ -2.9dB Complied

MHz 5, Table 3 230-1000, MHz
__________ ______________ 47 dBpV/m 1_______ ______ ______

_________________2011 (RTVue XRf_________

Test Standard/Section Requirement Measurement Result Compliance
__________ _____________________________ ____________Status

30-230,
RE, 30-1000 CISPR 11, Section 40 dBpV/m 42.8dBpV/m 42B Cmle

MHz 5,Table 3 230-1000, @816.03 MHz -42B Cmle
_________ _____________ 47 dBpV/m _ _ _ _ _ _ _ _ _ _

65 @4
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Elliott Laboratories, Inc. -- EMYC Department Test Report
Report Date: May 15, 2006 Reissue Date: January 16, 2012

IMMUNITY TEST RESUL TS

The following tests were performed on the Optovue models RTVue 100 and RTVue XR.
The results are based upon performance criterion defined by the manufacturer. The actual
test results and associated performance criteria are contained within an appendix of this
report.

2006 (RTVue 100)
Criterion Compliance

Test Basic Standard Level Required Level Tested Met? Status

ESID IEC6100O04-2 6 kV CID, 6 kV CID, Yes Complied
8 kV AD 8 kVAD ____

RF EMField80-2500 MHz,
AF M Fild IEC 61000-4-3 3 VIm, 80% 3 Vlm Yes Complied

AM1 kHz AM __ ___

EFT, AC IC60044 2k VYs Cmle
Power Port IC60044 2k VYs Cmle

EFT, DC IC60044NA-Nt
Power Port IEC60044NA-Nt
EFT, Signal lEG 61000-4-4 1 kV 1 kV Yes Complied

Ports

Surge, AC 1 kV DM, 1 kV DM, 2 kV
Poe ot IEC 61000-4-5 2 kV CM CM Yes Complied

Power Port 1.2/50 ps 1.2/50 ps _____

RIF,
Conducted 0.15-80 MHz, 0.15-80 MHz,

Disturbances lEG 61000-4-6 3 Vrms, 80% 3 Vrms Yes Complied
AC Power 1 KHz AM

Port I
RIF,

Conducted
Disturbances IEC 61000-4-6 N/A - Note 1

DC Power
Port
RIF, 01-0Mz

Conducted 0.150046 -rm80%z 0. 15-80 MHz, Ys Cmle
Disturbances EC60046 3Vm,8% 3 Vrms ' Ys Cmle
Signal Ports 1 KHz AM

Power
Frequency IEC 61000-4-8 3 Alm 3 A/rn Yes Complied
Magnetic

Field
>95%, 0.5 >95%, 0.5

Votg iscycles cycles
Vlage Dips 100-1 60%, 5 cycles 60%, 5 cycles Ys Cmle

ndlrr6 000ts1 30%, 25 cycles 30%, 25 cycles Y sC m le
Intrruts>95%, 250 >95%, 250

__________ ____________ cycles cycles ______ _______

Note I - The EUT does not have a DC power port.
Note 2 - The manufacturer stated that the EUT's interface cables will not exceed 3

meters in length.

6h05
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2011 (RTVueXR)
Tes Baic tadar LeelReqire LvelTesed Criterion Compliance
Tes Baic tadar LeelReqire LvelTesed Met? Status

ESD IEC 61000-4-2 6 kV CID, 6 kV CID, Yes Complied
8 kV AD 8 kV AD

RIF EM Field, 80-2500 MHz,
AM ' IEC 61000-4-3 3 V/rn, 80% 3 V/rn Yes Complied

1 kHz AM ____

EFT, AC
Power Port IEC 61000-4-4 2 IkV 2 kV Yes Complied

EFTO C 1EC 6100 .0-4-4 N/A -Note 1
Power Port
EFT, Signal IC6004 /-Nt

Ports IC60044NA-Nt2

SugeAC1 kV DM, 1 kV DM, 2kV
SugA IEC 61000-4-5 2 kV CM CM Yes Complied

Power Port 1 .2/50 pis 1 .2/50 ps~

RF,
Conducted 0. 15-80 MHz, 0. 15-80 MHz, Ys Cmle

Disturbances IEC 61000-4-6 3 Vrms, 80% 3 Vrms Ys Cmle
AC Power 1 KHz AM

Port I
RF,

Conducted
Disturbances IEC 61000-4-6 N/A - Note 1

DC Power
Port
RF,

Conducted
Disturbances IEC 61000-4-6 N/A - Note 2

Signal Podts
Power

Frequency IEC 61 000-4-8 3 A/rn 3 Nlm Yes Complied
Magnetic

Field
>95%, 0.5 >95%, 0.5

Voltage Dips60 cycles 6% cycles

and IEC 61000-4-11 6% yls 6% yls Ys Cmle
Inerps30%, 25 cycles 30%, 25 cycles Ys Cmle
Interupts>95%, 250 >95%, 250

_________ ____________ cycles cycles _ ______

Note I - The EUT does not have a DC power port.
Note 2 - The manufacturer stated that the EUT's interface cables will not exceed 3

meters in length.

0'@6
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MEASUREMENT UNCERTAINTIES

ISO Guide 17025 requires that an estimate of the measurement uncertainties associated
with the test results be included in the report. The measurement uncertainties given below
are based on a standard uncertainty multiplied by a coverage factor of k=2, providing a
95% confidence level and were calculated in accordance with NAMAS document LAB
34. For emissions tests, the uncertainties were calculated using the approach described in
CJSPR 16-4-2:2003 and the levels were found to be below levels of Ucispr and therefore
no adjustment of the data for measurement uncertainty is required

Measurement Type Measurement Unit Frequency Range Expanded Uncertainty
Conducted Emissions dBuV 0.15 to 30 MHz + 2.4 dB
Radiated Emissions dBuV/m 30 to 1000 MHz t 3.6 dB
AC Current Harmonics Amps 50 to 2,000 Hz ± 0.12 %

ACVlaeFikrVoltage N/A + 0.12%
AC olag FicerPst, Pit N/A ± 3.46 %

Radiated Immunity Vim 80 - 1000 MHz -26.3%, + 29.97%
ESD I(V N/A ±86

FsTrninsVoltage N/A + 5.98 %
Fas TanietsTiming N/A ± 8.60 %

Surge Voltage N/A ± 4.92 %
RF Common Mode (CDN method) Vrms N/A -12.64 %, +13.33 %
RF Common Mode (1CI method) Vans N/A -13.45 %, +15.32 %
Magnetic Field Arms 50-60 Hz ± 2.83 %

Votg isVoltage N/A + 2.32% %
Volag DpsTiming N/A ±0.08mS

P07
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EQUIPMENT UNDER TEST (Eli 1 DETAILS

GENERAL

The Optovue Systems model RTVue 100k or RTVue XR is a retina scanner used by a
medical professional to capture images of the retina for diagnosis. The system is on a
free-standing cart and consists of a PC, monitor, mouse, keyboard and patient unit. It has
one external connection (10/100 Ethernet). The electrical rating of the EUT is 230V/ 50
Hz, 1.5 Amps and 120V/ 60Hz.

The RTVue 100 sample was received on April 11, 2006 and tested on April 11, 17, 18,
19, 20, 24, 25 and May 15, 2006. The EUT consisted of the following component(s):

Manufacturer Model Description Serial Number FCC ID
Optovue RTVue 100 retina scanner
Magnetic TFG50 Riser / Table-
AMAX Custom Built PC

for Optovue
HP Deskjet 6940 Printer MY5BF5QOBG-

SONY SDM-HS75P TET LCD 6307779
Computer Display ______

BTC 6100C USB Keyboard - EXBIO
Logitech -Wireless Mouse-
Logitech C-8N4 Fast RE Cordless-

Mouse Receiver 7

The RTVue XR sample was received on November 23, 2011 and tested on November 23,
27 and 28, 2011. The electrical rating of the EUT is 100 - I2OVAC, 50/60 Hz, I20VAC 6
Amps. The EUT consisted of the following component(s):

Manufacturer Model Description Serial Number FCC ID
0 tovue RTVue XR Eye Scanner N/A N/A

OTHER EUT DETAILS

Per customer the retina scanner, PC, printer, monitor, mouse and keyboard are considered
as a system. The PC doesn't have model or serial number because it is custom made for
Optovue. There are two units I1st unit 230V/ 50Hz and 2nd unit 120V/ 60Hz.

ENCLOSURE
The EUT enclosure is primarily constructed of plastic. The retina scanner, PC, printer,
monitor, mouse and keyboard are considered as a complete system.

MODIFICA TIONS

The EUT required the following modifications in order to comply with the specifications.
IMod. # Test Date Modification

1 RE 4/11/2006 Added Steward Ferrite Part # 28A0640-OAO on
IUSB Port at scanner end. 6bUS
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SUPPORT EQUIPMENT

No local support equipment was used during testing.

The following equipment was used as remote support equipment during testing
performed in 2006:

Manufacturer Model Description Serial Number
Linksys EZXS55W 5 Port 10/ 100 Work group switch

No support equipment was used during testing performed in 2011.

EUTINTERFACE PORTS

The 1/0 cabling configuration during testing performed in 2006 was as follows:

Cable s)
Port Connected To Shielded or

_________________________ Description Unshielded Length(m)
Ethernet on PC 5 Port 10/100 Work CAT-5 RJ45 Unshielded 10.0

_____________ group switch ________

AC Power AC Mains AC Power Cord Unshielded 2.0

Note: The USB, microphone and speaker ports were not connected during testing. The
manufacturer stated that these are not intended for use and therefore would not normally
be connected.

The 1/0 cabling configuration during testing performed in 2011 was as follows:

Cable s) ______

Port Connected To Description Shielded or Leghm
___________ Unshielded eghm

AC Power
(Entire

System is A an ieUsile
connected A an ieUsile

to a internal
power strip) _________

PC DVI DVI Monitor Multi Cable Shielded 2
PC Audio Audio Monitor Multi Cable -Shielded 2
PC USB RiVue USB USB Shielded 2

PC Camera RTVue Camera Link Multi Cable Shielded 2
Link

PLie RiVue Line Sync Multi Cable Shielded 2

PC USB Keyboard USB Shielded 2
PC USB Mouse USB Shielded I_____

t09
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ELK OPERA TION

2006:
During emissions testing the EUT was exercising RTVue application software.
During immunity testing the EUT was exercised by the RTVue software application.
The EUT was continuously scanned and displayed an OCT image of an eye scan. Due to
system limitations it was necessary to restart the software approximately every 7 or 8
minutes.

2011
During emissions testing the EUT was scanning in retina mode.
During immunity testing the EUT was scanning in retina mode.
Normal operation is indicated by a continuous video stream of the retina scan. When
warning/error messages pops up this is acceptable as long as the system can be restarted
and continue to perform retina scans.

Performance Criteria used:
Normal operation of a continuous video stream of the retina scan maybe interrupted. The
video stream may freze up requiring a system restart to reset the system. Warning/error
messages are acceptable as long as the system can be restarted.

610
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EMISSIONS TEST SITE

GENERAL INFORMA TION

Final test measurements were taken at the Elliott Laboratories Aneehoic Chambers and
Open Area Test Site(s) listed below. The test sites contain separate areas for radiated and
conducted emissions testing. The sites conform to the requirements of ANSI C63.4: 2003
American National Standard for Methods of Measurement of Radio-Noise Emissions
from Low-Voltage Electrical and Electronic Equipment in the Range of 9 ld-z to 40 GHz
and CISPR 16-1:1999 - Specification for radio disturbance and immunity measuring
apparatus and methods Part 1: Radio disturbance and immunity measuring apparatus.
They are registered with the VCCI and are on file with the FCC.
In the case of Open Area Test Sites, ambient levels are at least 6 d13 below the
specification limits with the exception of predictable local TV, radio, and mobile
communications traffic.
Considerable engineering effort has been expended to ensure that the facilities conform
to all pertinent requirements.

ISite Location
0 Chamber 3 41039 Boyce Road
0 Chamber 4 Fremont, CA 94538-2435

CONDUCTED EMISSIONS CONSIDERA TIOkS

Conducted emissions tests are performed in conformance with C[SPR 11. Measurements
are made with the EUT connected to the public power network or a motor generator set
through a nominal, standardized RF impedance, which is provided by a line impedance
stabilization network, known as a LLSN. A LLSN is inserted in series with each current-
carrying conductor of the EUT power cord.

RA DIA TED EMISSIONS CONSIDERA TIONS

CENELEC has determined that radiated measurements made in non-anechoic shielded
enclosures are not suitable for determining levels of radiated emissions. Radiated
measurements are performed in an Open Area Test Site or anechoic chamber, as defined
in CISPR 16-1-4. The test site is maintained free of conductive objects within the defined
elliptical area.
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EMISSIONS MEASUREMENT INS TRUMENTA TION

RECEIVER SYSTEM

An EMI receiver as specified in CISPR 16-1-1:2006 is used for emissions measurements.
The receivers used can measure over the frequency range of 9 kHz up to 7 6Hz. These
receivers allow both ease of measurement and high accuracy to be achieved. The
receivers have Peak, Average, and CISPR (Quasi-peak) detectors built into their design
so no external adapters are necessary. The receiver automatically sets the required
bandwidth for the CISPR detector used during measurements.

INSTRUMENT CONTROL COMPUTER

The receivers utilize either a Rohde & Schwarz EZM Spectrum Monitor/Controller or
contain an internal Spectrum Monitor/Controller to view and convert the receiver
measurements to the field strength at an antenna or voltage developed at the LLSN
measurement port, which is then compared directly with the appropriate specification
limit. This provides faster, more accurate readings by performning the conversions
described under Sample Calculations within the Test Procedures section of this report.
Results are printed in a graphic and/or tabular format, as appropriate. A personal
computer is used to record all measurements made with the receivers.

The Spectrum Monitor provides a visual display of the signal being measured. In
addition, the controller or a personal computer run automated data collection programs
which control the receivers. This provides added accuracy since all site correction
factors, such as cable loss and antenna factors are added automatically.

LINE IMPEDANCE STABILIZATlION NETWORK (LISN)

Line conducted measurements utilize a fifty micro-Henry Line Impedance Stabilization
Network as the monitoring point. The LISN used also contains a 250-.iH CISPR adapter.
This network provides for calibrated radio-frequency noise measurements by the design
of the internal low-pass and high-pass filters on the EUT and measurement ports,
respectively.

FIt TER S/A 7TENUA TORS

External filters and precision attenuators are often connected between the receiving
antenna or LISN and the receiver. This eliminates saturation effects and non-linear
operation due to high-amplitude transient events.
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ANTENNAS

A biconical antenna is used to cover the range from 30 MHz to 300 MHz and a log
periodic antenna is utilized from 300 MHz to 1000 MHz. Narrowband tuned dipole
antennas are used over the entire 30 to 1000 MHz range for precision measurements of
field strength. The antenna calibration factors are included in site factors which are
programmed into the test receivers

ANTENNA MASTAND EQUIPMENT TURNTABLE

The antennas used to measure the radiated electric field strength are mounted on a non-
conductive antenna mast equipped with a motor drive to vary the antenna height.

CISPR 11I specifies that the test height above ground for table-mounted devices shall be
80 centimeters. Floor-mounted equipment shall be placed on the ground plane if the
device is normally used on a conductive floor or separated from the ground plane by
insulating material up to 12-mm thick if the device is normally used on a non-conductive
floor. During radiated measurements, the EUT is positioned on a motorized turntable in
conformance with this requirement.

INSTRUMENT CALIRA TION

All test equipment is regularly checked to ensure that performance is maintained in
accordance with the manufacturer's specifications. All antennas are calibrated at regular
intervals with respect to tuned half-wave dipoles. An appendix of this report contains the
list of test equipment used and calibration inform-ation.

61 3
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EMISSIONS TEST PROCEDURES

EUTAND CABLE PLACEMENT

CLSPR 11I requires that interconnecting cables are connected to the available podts of the
unit and that the placement of the unit and the attached cables simulate the worst-case
orientation that can be expected from a typical installation, so far as practicable. To this
end, the position of the unit and associated cabling is varied, and the worst-case
orientation is used for final measurements.

CONDUCTED EMISSIONS

Conducted emissions are measured at the plug end of the power cord supplied with the
EUT. Excess power cord length is wrapped in a bundle between 30 and 40 centimeters in
length near the center of the cord. Preliminary measurements are made to determine the
highest-amplitude emission relative to the specification limit for all the modes of
operation. Placement of system components and varying of cable positions are performed
in each mode. A final peak-mode scan is then performed in the position and mode for
which the highest emission was noted on all current canrying conductors of the power
cord. Emissions having peak values close to the specification limit are also measured in
the quasi-peak and average detection modes to determine compliance except when the
amplitude of the emission when measured with the quasi-peak detector is more than 10
dB below the specification limit for average measurements. In this case only quasi-peak
measurements are performed.

RADIA TED EMISSIONS

Radiated emissions measurements are performed in two phases as well. A preliminary
scan of emissions is conducted in which all significant EUT frequencies are identified
with the system in a nominal configuration. At least two scans are performed from 30 to
1000 MHz. One or more of these is with the antenna polarized vertically while the one or
more of these are with the antenna polarized horizontally. During the preliminary scans,
the EUT is rotated through 360%, the antenna height is varied and cable positions are
varied to determine the highest emission relative to the limit.

A speaker is provided in the receiver to aid in discriminating between EUT and ambient
emtssions. Other methods used during the preliminary scan for EUT emissions involve
scanning with near-field magnetic loops, monitoring 1/O cables with RE current clamps,
and cycling power to the EUT.

Final maximization is a phase in which the highest-amplitude emissions identified in the
spectral search are viewed while the EUT azimuth angle is varied from 0 to 360 degrees
relative to the receiving antenna. The azimuth resulting in the highest emission is then
maintained while varying the antenna height from one to four meters. The result is the
identification of the highest amplitude for each of the highest peaks. Each recorded level
is corrected in the receiver using appropriate factors for cables, connectors, antennas, and
preamplifier gain. Emissions having values close to the specification limit may also be
measured with a tuned dipole antenna to determine compliance.

61 4
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SAMPLE CAL CUL4 TIOP/S - EMISSIONS

SAMPLE CALCULA TIC/VS - CONDUCTED EMISSIONS

Receiver readings are compared directly to the conducted emissions specification limit
(decibel form). The calculation is as follows:

Rr-S= M

where:

Rr =Receiver Reading in dBuV

S =Specification Limit in dBuV

M =Margin to Specification in +/- dB

6515

File: R63864 Rev 4 Page 20

Optovue Inc. Page 542 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: May I5, 2006 Reissue Date: January 16, 2012

SAMPLE CALCULA TIOP/S - R,4DIA TED EMISSIONS

Receiver readings are compared directly to the specification limit (decibel form). The
receiver internally corrects for cable loss, preamplifier gain, and antenna factor. The
calculations are in the reverse direction of the actual signal flow, thus cable loss is added
and the amplifier gain is subtracted. The Antenna Factor converts the voltage at the
antenna coaxial connector to the field strength at the antenna elements. A distance factor,
when used for electric field measurements, is calculated by using the following formula:

F'd = 20*LOGIO (Dm/Ds)

where:

Fd = Distance Factor in dB

Dmn = Measurement Distance in meters

Ds= Specification Distance in meters

Measurement Distance is the distance at which the measurements were taken and
Specification Distance is the distance at which the specification limits are based. The
Antenna Factor converts the voltage at the antenna coaxial connector to the field strength
at the antenna elements.

The margin of a given emission peak relative to the limit is calculated as follows:

Re = Rr + F'd

and

M = Rc - Ls

where:

Rr = Receiver Reading in dBu V/m

Fd = Distance Factor in dB

Rc = Corrected Reading in dBu V/m

Ls= Specification Limit in dBu V/mn

M = Margin in dB Relative to Spec

(.1 6
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: Mav 15, 2006 Reissue Date: January, 16, 2012

IMMUNITY TEST SITE

GENERAL INFORMA TION

Final tests were performed at the Elliott Laboratories test site located at 41039 Boyce
Road, Fremont, California. Considerable engineering effort has been expended to ensure
that the facilities conformn to all pertinent CENELEC standards.

IMMUNITY MEASUREMENT INS TRUMENTA TION

ELECTROSTA TIC DISCHARGE TEST SYSTEM

An ESD generator is used for all testing. It is capable of applying electrostatic discharges
in both contact discharge mode to 8 kV and air discharge mode to 16.5 kV in both
positive and negative polarities in accordance with the IEC 6 1000-4-2 basic EMC
publication.

ELECTROMAGNETIC FIELD TEST SYSTEM

A signal generator and power amplifiers are used to provide a signal at the appropriate
power and frequency to an antenna to obtain the required electromagnetic field at the
position of the EUT in accordance with the lEG 61000-4-3 basic EMC publication.

ELECTRICAL FAST TRANSIENT/BURST TEST SYSTEM

An electrical fast transient/burst generator is used for all testing. It is capable of applying
the required fast transient immunity test levels to the mains at any phase angle with
respect to the mains voltage waveform and to attached cables via a capacitive coupling
clamp in accordance with the IEC 6 1000-4-4 basic EMC publication.

SURGE TEST SYSTEM

A surge generator is used for all testing. It is capable of providing the required surge
immunity test levels to the mains port at any phase angle with respect to the mains line
voltage waveform or to the signal port in accordance with the IEC 6 1000-4-5 basic EMC
publication.

CONDUCTED INTERFERENCE TEST SYSTEM

A signal generator and power amplifier are used to provide a signal at the appropriate
power and frequency through a coupling network to obtain the required electromagnetic
signal on the power cord and attached cables of the EUT in accordance with the IEC
61000-4-6 basic immunity standard.

617
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: Mciv 15, 2006 Reissue Date: .Januarv 16, 2012

MAGNETIC FIELD TEST SYSTEM

A signal generator and power amplifier are used to provide a signal at the appropriate
power and frequency to a loop antenna to obtain the required magnetic field around the
EUT in accordance with the IEC 6 1000-4-8 basic immunity standard.

VOL TA GE VA RIA TION TES T S YS TEM

A powerline disturbance simulator and variable transformer are used for all testing.
These two units are, when used together, capable of simulating mains voltage variations
between 0 and 100% for periods up to 100 seconds in duration in accordance with the
LEC 61000-4-11 basic EMC standard.

INSTRUMENT CALIBRA TION

All test equipment is regularly checked to ensure that performance is maintained in
accordance with the manufacturer's specifications. An appendix of this report contains
the list of test equipment used and calibration information.

.618
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Elliott Laboratories, Inc. -- EM/C Department Test Report
Report Date: Mai, 15, 2006 Reissue Date: Januan, 16, 2012

EQUIPMENT TEST TABLE

LEC 61000-4-2 specifies that the EUT shall be placed above a ground reference plane.
For tabletop equipment, the standard specifies that a l.6-by-0.8 meter metal sheet,
connected to the reference ground plane via a metal strap with two 470-kQ resistors in
series, shall be placed on a 0.8 m high, non-conductive table. The EUT and attached
cables are isolated from this metal sheet by 0.5 millimeter thick insulating material. EN
6 1000-4-2 states that floor-mounted equipment shall be placed on insulating supports so
that the equipment and associated interface cables are 10 centimeters above the reference
ground plane. During the tests, the EUT was positioned over a ground reference plane in
conformance with these requirements.

IEC 61000-4-3 specifies that the test be performed in a shielded chamber meeting the
field-uniformity requirements described in this basic EMIC publication. Tabletop EUTs
are to be placed on an 80 cm high, non-conducting table and floor-mounted equipment
shall be positioned 10 cm above the floor of the chamber. During the [ EC 6 1000-4-3 test,
the EUT was positioned in a shielded, anechoic test chamber in conformance with this
requirement.

LEC 6 1000-4-4 specifies that the EUT and attached cables be placed on an insulating
support 10 centimeters above a ground reference plane. During the tests, the EUT was
positioned on a table with a ground reference plane or on the floor in conformance with
this requirement.

LEC 6 1000-4-5 does not specify positioning of the EUT. The EUT was therefore placed
on a non-conductive table or on an insulating support in the same manner as during the
LEC 6 1000-4-4 tests.

LEC 6 1000-4-6 specifies that the EUT be placed on an insulating support 10 centimeters
above a ground reference plane and that the attached cables be maintained between 30
and 50 millimeters above this plane where possible. During the tests, the EUT was
positioned on a table with a ground reference plane or on the floor in conformance with
this requirement.

lEG 6 1000-4-8 specifies that the EUT be placed on an insulating support above a ground
reference plane. During the tests, the EUT was positioned on a table with a ground
reference plane or on the floor in conformance with this requirement.

lEG 61000-4-Il does not specify positioning of the EUT. The EUT was therefore placed
on a non-conductive table or on an insulating support in the same manner as during the
JEC 6 1000-4-4 tests.

6 19
File: R63864 Rev 4 Page 24

Optovue Inc. Page 546 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Elliott Laboratories, Inc. -- EMC Departmnent Test Report
Report Date: May 15, 2006 Reissue Date: Jarnian' 16, 2Q12

IMMUNITY TEST PROCEDURES

EUTAND CABLE PLACEMENT

The EUT and any peripherals are located at the center of the table for tabletop devices
and in the center of the ground plane with the insulating support for floor-standing
devices. The standards require that interconnecting cables be connected to the available
ports of the unit and that the placement of the unit and the attached cables simulate a
typical installation, so far as practicable.

APPLICA TION OF ELECTROSTA TIC DISCHARGES

The points of application of the test discharges directly to the EUT are determined after
consideration of the pants of the EUT that are accessible to the operator during normal
operation. Contact and air discharges are applied to the EUT. Contact discharges are also
applied to the coupling planes to simulate nearby ESD events.

APPLICA flOW OF ELECTROMA GNETIC FIELD

The electromagnetic field is established at the front edge of the EUT.

The frequency range is swept from 80 to 2500 MHz using a power level necessary to
obtain the required field strength at the EUT. The field is amplitude modulated using a
1kHz sine wave to a depth of 80% for the swept frequency test in accordance with IEC
6 1000-4-3.

The test is repeated with each of the four sides of the EUT facing the field-generating
antenna. For small, portable products the test is also performed with the top and bottom
sides of the EUT facing the antenna.

APPLICA TION OF ELECTRICAL FAST TRANSIENTS

The application of the test voltage to the EUT is made through the power cable and
through a capacitive coupling clamp in the case of cables attached to the unit.

APPLICA TION OF SURGES

The application of the surge to the EUT is made through the power cable attached to the
unit or in the case of signal ports directly to the cable or chassis of the EUT.

APPLICA TION OF CONDUCTED INTERFERENCE

The application of the test voltage to the EUT is made through either a coupling-
decoupling network (CON), by direct injection, or through an inductive coupling clamp
as appropriate to the cable being tested. The frequency range is swept from 0.15 to 80
MHz using a power level necessary to obtain the specified interference voltage.

20
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Elliott Laboratories, Inc. -- EMOC Department Test Report
Report Date: May 15, 2006 Reissue Date: January 16, 2Q12

APPLICA TION OF POWER FREQUENC Y MAGNETIC FIELD

The application of the magnetic field to the EUT is made using an induction coil. The test
level is gradually increased from 0 A/rn to the specified test level, maintained at the
specified test level for a period of not less than 1 minute, and then reduced gradually
back to 0 A/rn. If the cycle time of the EUT exceeds one minute then the test field is
maintained at the required level for the cycle time of the EUT. The test is performed with
the EUT oriented in each of the three orthogonal axes. If the dimensions of the sides of
the EUT exceed 50% of the shortest side of the loop then the induction coil is placed at
different positions along the sides of the EUT in order to test the entire volume of the
EUT.

APPLICA TION OF VOL TAGE VARIA TION'S

The applications of the variations in AC mains voltage to the EUT are made through the
AC power cable attached to the unit.

621
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Elliott Laboratories, Inc. -- EMC Department Test Report

Report Date: May 15, 2006 Reissue Date: January 16, 2012

Appendix A Test Equipment Calibration Data

163585
Radiated Emissions, 30 - 1,000 MHz, 11-Apr-06
Manufacturer Description Model Asset # Cal Due
Corn-Power Corp. Pre Amplifier, 30-1000OMHz PA-103 1543 11/4/2006
Sunol Sciences Biconilog, 30-3000MHz JB3 1657 3/21/2007
Rohde & Schwarz EMI Test Receiver, 2OHz-7GHz ESIB7 1756 8/29/2006

,17-Apr-06
Manufacturer Description Model Asset # Cal Due
EMCO LISN, lOkHz-100MHz 3825/2 1293 7/7/2006
Sunol Sciences Biconilog, 30-3000MHz JB3 1549 4/26/2006
Rohde & Schwarz EMI Test Receiver, 2OHz-7GHz ESIB7 1630 12/28/2006
Corn-Power Corp. Pre Amplifier, 30-1000MHz PA-i103 1632 6/7/2006

Harmonics and Flicker, 18-Apr-06
Manufacturer Description Model Asset # Cal Due
California Instruments Harmonics & Flicker test System 5O0lix ,AC Power 1221 9/9/2006

Source
California Instruments Harmonics & Flicker Power Unit CTS-LR1-PCI 1222 9/13/2006

(PACS-1)

Conducted Immunity, 18-Apr-06
Manufacturer Description Model Asset # Cal Due
Rohde & Schwarz Power Meter, Single Channel NRVS 1422 10/14/2006
Rohde & Schwarz Signal Generator, 9 kHz-1.04 SMY0l 1450 10/29/2006

GHz
Instruments for Wideband Solid State Amplifier, M75 1531 12/16/2006
Industry 0.01-230MHz
Rohde & Schwarz Power Sensor 1lO~uW - 10 Watts NRV-Z53 1555 9/28/2006
Fischer Custom EM Clamp 10 KHz - 1 GHz F-2031-32MM 1566 4/21/2006
Comm.
Fischer Custom Decoupling Network, 100OKHz - F-2031-DCN 1567 N/A
Comm. 1GHz
Bird Electronics Corp. 6dB, 100OW Attenuator 100-A-FFN-06 1596 5/11/2006

VDI and EFT, 19-Apr-06
Manufacturer Description Model Asset # Cal Due
Amplifier Research VDI Transformer VDI, V4070 1584 7/18/2006
EM Test AG VDl aznd EFT Generator UCS 500 M6 1585 7/18/2006
Amplifier Research EFT/B Capacitive Coupling EM Test / C 1583 N/A

Clamp CIampHFK

Surge, 21-Apr-06
Manufacturer Description Model Asset # Cal Due
EM Test AG Surge Generator UCS 500 M6 1585 7/18/2006

ESD , 24-Apr-06
Manufacturer Description Model Asset # Cal Due
Schaffner ESD Gun, l OOpF - 1500 ohm & NSG-438 1424 9/22/2006

l5OpF -330 ohm tips

Radiated Immunity, 80 - 1000 MHz, 24-Apr-06
Manufacturer Description Model Asset # Cal Due
Rohde & Schwarz Signal Generator, 100kHz- SMHU 1478 10/25/2006

4320M Hz

2 2
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Werlatone Coupler, 0.1-1000 MHz, 40dB, C6021 1533 N/A
500w

ETS Lindgren Bicondilog Antenna 26 MHz -3 3140B 1775 N/A
GHz, Radiated Immunity Only

Rohde & Schwarz Power Meter, Dual Channel NRVD 1787 1/31/2007
Rohde & Schwarz Power Sensor, 1luW-l OOmW, NRV-Z51 1797 1/31/2007

DC-is GHz, Soohm
Amplifier Research Amplifier, 250W, 1000 Amps 250W1000A 1809 N/A

Radiated Immunity, 1000 -25000 MHz, Horn Attena 1242, 25-Apr-06
Manufacturer Description Model Asset # Cal Due
Fischer Custom 150-50 ohm adapter, 1/2 FCC-801-150-50 872 1/10/2007
Comm.
Hewlett Packard Signal Generator (sweep) 0.01 - 8340A 1244 N/A

26.5 GHz
Agilent Technologies Function/Arbitrary waveform 331 20A 1262 N/A

generator 15 MHz
Werlatone Coupler, 800-2800 MHz, 30dB, C6529 1402 N/A

1100w
Amplifier Research Amplifier, 0.8-4.2GHz, 50Watts 5OSlG4A 1493 N/A

Power Frequency, Magnetic Fields, 15-May-06
Manufacturer Description Model Asset # Cal Due
F.W. Bell 100 Amp. Current Clamp CG-100A 373 6/16/2006
Fluke True RMS Multimeter ill 1480 12/6/2006

T85575
Radiated Emissions, 30 - 1,000 MHz, 23-Nov-Il1
Manufacturer Description Model Asset # Cal Due
Rohde & Schwarz EMI Test Receiver, 20 Hz-7 GHz ESiB7 1630 4/13/2012
Sunol Sciences Biconilog, 30-3000 MHz JB3 2237 7/14/2012
Corn-Power Corp. Preamplifier, 30-1000 MHz PAM-103 2380 4/13/2012

Conducted Emissions - AC Power Ports, 23-Nov-Il1
Manufacturer Descitiona Model Asset # Cal Due
EMCO LISN, 10 kHz-1 00 MHz 3825/2 1293 3/1/2012
Rohde & Schwarz Pulse Limiter ESH3 Z2 1401 4/21/2012
Rohde & Schwarz EMI Test Receiver, 20 Hz-7 GHz ESIB7 1630 4/13/2012

Harmonics and Flicker, 23-Nov-1I
Manufacturer Description Model Asset # Cal Due
California Instruments Harmonics & Flicker test System 5001lix , AC Power 2157 7/13/2012

Source
California Instruments Harmonics & Flicker Power Unit PACS-1 2158 7/13/2012

EFT, VDI and ESO, 23-Nov-1I
Manufacturer Description Model Asset # Cal Due
Schaffner ESD Gun, IlO0pF-11500 ohm & NSG-438 1424 9/28/2012

l5OpF-330 ohm tips
EM Test AG EFT Generator UICS 500 M6 1585 7/22/2012
EM Test AG VDI Generator UICS 500 M6 1585 7/19/2012
Elliott Laboratories ESO, Vertical Plane, 19-3/4 x 19- ESD, VP, 19-3/4 x 1664 N/A

3/4 19-3/4

Radiated Immunity, 80 - 1,000 MHz, 27-Nov-Il1
Manufacturer Description Model Asset # Cal Due
Rohde & Schwarz Power Sensor, 1 uW-1 00 mW, N RV-Z511 1070 5/25/2012 62 3
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DC-18 GHz, S0ohms
Amplifier Research Field Probe, RF, 0.5 MHz-5 GHz FP4036 1496 5/18/2012
Werlatone Directional Coupler, 0.1-1000 C6021 1533 N/A

MHz, 40dB, 500w
Instruments For ElI Amplifier 80 - 1000 MHz CMC-200 1546 N/A
Industry (200W CW)
ETS Lindgren Biconilog Antenna 26 MHz - 3 31408 1775 N/A

GHz, Radiated Immunity Only
Rohde & Schwarz Power Meter, Dual Channel, DC NRVD 1786 2/28/2012

to 40 GHz, 100 pW to 30 W, 9
kHz to 3 GHz, 200pV to 1000V

Agilent PSG, Performance Signal E8267C 2200 5/11/2012
Generator, (installed options,
HEH, HEC, 602, 420)

Radiated Immunity, 1,000 -2,500 MHz, 27-Nov-Il1
Manufacturer Description Model Asset # Cal Due
Rohde & Schwarz Power Sensor, 1 uW-1 00 mW, NRV-Z51 1070 5/25/2012

DC-18 GHz, Soohms
Werlatone Directional Coupler, 800-2800 C6529 1402 N/A

MHz, 30dB, 100w
Amplifier Research Field Probe, RF, 0.5 MHz-5 GHz FP4036 1496 5/18/2012
EMCO Antenna, Horn, 1-18 GHz 3115 1779 3/31/2012

(SA4O-Purple)
Rohde & Schwarz Power Meter, Dual Channel, DC NRVD 1786 2/28/2012

to 40 GHz, 100 pW to 30 W, 9
kHz to 3 GHz, 200pV to 1000V

Amplifier Research Amplifier, 25w, 0.8-4.2GHz 25S1G4AM3 1805 N/A
Agilent PSG, Performance Signal E8267C 2200 5/11/2012

Generator, (installed options,
HEH, HEC, 602, 420)

Magnetic Immunity, 27-Nov-Il
Manufacturer Description Model Asset # Cal Due
Elliott Laboratories Magnetic Immunity Power None 1996 10/5/2012

Source

Conducted Immunity and Surge, 28-Nov-il1
Manufacturer Description Model Asset # Cal Due
Rohde & Schwarz Signal Generator, 9 kHz-1.04 SMYOI 168 11/4/2012

GHz
Instruments For Amplifier, Wideband, 0.01- M75 1295 7/1/2012
Industry 230MHz
Rohde & Schwarz Power Meter, Single Channel, NRVS 1534 5/17/2012

+ 1795+1796
Fischer Custom M3 Network, 150 kHz-230 MHz FCC-801-M3-25A 1579 5/13/2012
Comm.
EM Test AG Surge Generator UCS 500 M6 1585 7/22/2012
Bird Electronics Corp. 6 dB, 100 W Atenuator 100-A-FFN-06 1596 6/27/2012
Fischer Custom 150-50 ohm adapter, 1/2, 0.15 to FCC-801-150-50 1600 5/13/2012
Comm. 80 MHz
Fischer Custom 150-50 ohm adapter, 1/2, 0.15 to FCC-801-150-50 1601 5/13/2012
Comm. 80 MHz
Rohde & Schwarz Pwr Sensor 300 uW - 30 Watts NRV-Z54 1788 7/29/2012

(+ 25dB pad)
Rohde & Schwarz Attenuator, 25 dB, 30W, DC-lB 25dB, 30W, Type N 1794 7129/2012

G Hz
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Appendix B Test Data Log Sheets

AC current harmonics test data and voltage fluectuations test data are contained in separate
appendices of this report.

T63585 Pages 31 -95
T85575 Pages 96 - 135
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@ :Elliott FMG Test Data
Client:JIcptovue Job Number: J63556
Model:} RTVue Test-Log Number:. T63585

___________________________I_____ Project Manager: Nesha Lambert

Contact: IDavid Chen
Emissions Spec:IEN 55011 Group 1 & EN 60601-1-2 Ed.?2 Class: A
Immunity Spec:IEN 60601-1-2 Ed.?2 Environment: Medical

EMC Test Data
For The

Optovue
Model

RTVue

Date of Last Test: 5/16/2006

2 6
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1i Elliott EMC Test Data
Client: Optovue Job Number: J63556

Model: RTVue I-Log Number: T63585
Account Manager: Neshra Lambert

Contact: David Chen
Spc N55011 Group 1 & EN 60601-1-2 Ed. 2 Class: A

Radiated Emissions
(Elliott Laboratories Fremont Facility, Semi-Anechoic Chamber)

Test Specifics
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the

specification listed above.

Date of Test: 4111/2006 Config. Used: 1
Test Engineer: rmomand Config Change: None
Test Location: Fremont Chamber #3 EUIT Voltage: 230V/5OHz

General Test Configuration
The EUT and any local support equipment were located on the turntable for radiated emissions testing. Any remote support
equipment was located outside the semi-anechoic chamber. Any cables running to remote support equipment where routed
through metal conduit and when possible passed through a ferrite clamp upon exiting the chamber.

Unless otherwise specified, the measurement antenna was located 10 meters from the EUT for the measurement range 30 -
1000 MHz.

Note, preliminary testing indicates that the emissions were maximized by orientation of the [UT and elevation of the

Ambient Conditions: Temperature: 23 'C
Rel. Humidity: 38 %

Summary of Results

Run # Test Performed Limit Result Margin
- RE, 30 - 1000 MHz, EN55011 Group 1 Pass Refer to individual runs

_______________ Preliminary Scan Class A _______________

13 RE, 30 - 1000 MHz, EN55011 Group 1 Pass -2.9
_______________ Maximized Emissions Class A ________________

Modifications Made During Testing
Modifications are detailed under each run description.

Deviations From The Standard
No deviations were made from the requirements of the standard.
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@ Elliott FMG Test Data
Client: Optovue Job Number: J63556

Model: RTVue TLgNme:T38
_______ _______________________________________ AccountManager:lNesha Lambert

Contact: David ChenI
Spc N55011 Group 1 & EN 60601-1-2 Ed. 2 ClassA

Run #1: Preliminary Radiated Emissions, 30 - 1000 MHz
Steward Ferrite Part # 28 A0640-OAO on USB Port at the Scanner end Unit Running from 230V I150HZ AC.

Frequency Rance Test Distance Limit Distnce Extrapolation Factor
30 -1000 MHz 10 10 0.0

Run #I:

50.0--' -__ ____ ____ ____ ____ __I____

20.0-- __

30.0 60.0 80.0 100.0 120.0 140.0 160.0 1'80. 0 200.0 220.0 240.0 260.0 280.0 300.
Frequency (MHz)

Run #I:

E

-v.0

r O -

300 350 400 450 500 5 0 5 0 5 0 50 900 950 1000
Frequency (MHz)

R684Rv4RE 11 -Apr-06 (230V AC) Pag 3~ 7
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1 Elliott flgEMC Test Data
Client: Optovue JbNumber:1J63556

Mode: RTue TLogNumber: T63585
__________Account Manager: Nesha Lambert

Contact: David Chen
S c N55011 Group 1 & EN 60601-1-2 Ed. 2 Class: A

Run #1: Preliminary Radiated Emissions, 30 - 1000 MHz

Preliminary peak readings captured during pre-scan _____

Frequency Level Pol EN55011 Group 1 Detector Azimuth Height Comments

I Class A

MHz dBLLV/m v/h Limit Margin PkIOP/Avq degrees meters
468.751 37.8 H 47.0 -9.2 Peak 8 2.0
92.000 35.9 V 40.0 -4.1 Peak 36 1.5
218.753 39.8 H 40.0 -0.2 Peak 38 3.5
218.753 39.8 H 40.0 -0.2 Peak 38 3.5
500.010 36.6 V 47.0 -10.4 Peak 41 3.0
250.002 39.4 V 47.0 -7.6 Peak 65 1.0 ______________

156.244 41.9 V 40.0 1.9 Peak 114 1.0
281.249 38.0 V 47.0 -9.0 Peak 151 1.0
312.505 39.5 V 47.0 -7.5 Peak 157 1.0 ______________

800.802 32.9 V 47.0 -14.2 Peak 192 2.5 ______________

39.999 35.2 V 40.0 -4.8 Peak 238 1.5 ______________

Preliminary quasi-peak readingqs (no manipulation of EUT interface cables)
Frequency Level Pol EN55011 Group 1 Detector Azimuth Height Comments

MHz dBiaV/m v/h Limit Margin PI4QP/Avq degrees meters
156.244 41.5 V 40.0 1.5 OP 114 1.0
218.753 36.4 H 40.0 -3.6 OP 38 3.5 ______________

92.000 33.3 V 40.0 -6.7 OP 36 1.5 ______________

312.505 38.7 V 47.0 -8.3 OP 158 1.0 ______________

250.002 38.5 V 47.0 -8.5 OP 65 1.0
281.249 38.2 V 47.0 -8.8 OP 151 1.0 1
468.751 37.7 H 47. -9. OP 8 2.0 ______________

500.010 36.5 V 470 -05 'P 41 3.0
39.999 28.7 V 40.0 1-11.3 OP 238 1.5
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S Elliott FMG Test Data
Client: Optovue Job Number: J63556

Model:RT~uef-Log Number: T63585

_________Account Manager: Nesha Lambert
Contact: David Chen

Spc N55011 Group 1 & EN 60601-1-2 Ed. 2 Class: A
Run #2: Preliminary Radiated Emissions, 30 - 1000 MHz
Steward Ferrite Part# 28 A0640-OAO on USB Port and Card board covering the metal cover at the Scanner end.
Unit Running from 230V /50HZ AC.

Frequency Range Test Distance Limit Distance ExtrapolationFco
30 -300 MHz 10 10 0.0

Run #2:

500---__ ____ ___

a50

FE 0

3.0 6. 00 10010010010010. 0. 2. 4. 6. 8. 0.

12.0 30.9 V0. 00 1009 Peak0 570. 16. 8. 0.0 220.0 240.0 260.0 280.0 300.

Preliminary puasi-eakdin s (noure marn pre-at nofETitraecbs) ______________

Frequency Level Pol EN5501 C oupI Detector Azimuth Height Comments
_ _ _ _ _ _ _ _ I C la s s A _ _ _ _ _ _ _ _ _ _ _ _ _ _

MHz dB LV/m v/h Lmt Margn PkIGP/Avo degrees meters
120.001 40.5 V 400 09 Pa 57 - 1.0

124.48 3.5 40. -0. Pek 1551.
RE883 11-Ar-0 (0 40.) -0.6 Pek755 1
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@ :Elliott JbEMC Test Data
Client: Optovue JbNumber:]J163556

Model: RTVue T-Log Number: T63585
Account Manager: Nesha Lambert

Contact: David Chen
Se:EN 55011 Group 1 & EN 60601-1-2 Ed. 2 Class: A

Run # 3: Preliminary Radiated Emissions, 30 - 1000 MHz
Steward Ferrite PIN:28 A0640-OAO on USB Port and the metal cover at the Scanner end removed.
Unit Runningl from 230V (50HZ AC.

Frequency Range Test Distance Limit Distance Extrapolation Faco
30 -1000 MHz 10 10 0.0

Run #3:

50.0--*-_ _-[ _ _

E 40.0--_ _

30.0- -_ _ - _

E 0-t __

0.0

30.0 60.0 60.0 100.0 120.0 140.0 160.0 160.0 200.0 220.0 240.0 260.0 6.0 300. 0
Frequency (MHz)
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@ :Elliott EMIC Test Data
Client: Optovue JobNumber:[J63556

Model: RTVue T-Log Number: T63585
_________Account Manager: Nesha Lambert

Contact: David Chen
S c N55011 Group 1 & EN 60601-1-2 Ed.?2 Class: A

Run # 3: Preliminary Radiated Emissions, 30 - 1000 MHz
Prelimi~rinary peak readings~ la ured dunga p re-scan______________ ______________

Frequency Level Pol EN55011 CroupI Detector Azimuth Height Comments

I Class A

MHz dBuV/m v/h Limit Margin PkIQP/Avg degrees meters _______________

281 .249 42.5 V 47.0 -4.5 Peak 50 1.0 ______________

119.999 37.3 V 40.0 -2.7 Peak 115 1.0 ______________

156.255 36.0 V 40.0 -4.0 Peak 121 1.0 ______________

218.758 36.2 V 40.0 -3.8 Peak 125 1.0 ______________

123.999 40.2 V 40.0 0.2 Pea k 158 1.0 ______________

128.001 38.3 V 40.0 -1.7 Peak 167 1.0 ______________

132.265 37. V 400 3. Pea k 177 1.0
144.68 3.1 40. -29 Peak 204 1.5 _ ____________

51,643 34.7 V 40.0 -5.3 Peak 301 1.0 ______________

Preliminary quasi-peak readingqs (no manipulation of EUT interface cables) ____

Frequency Level Pol EN55011 Groupi Detector Azimuth Height Comments
I ~ Class AI

MHz dBjaV/m v/h Limit Margin PkIQP/Avg degrees meters _______________

281 .249 42.4 V 47.0 -4.6 QP 50 1.0
119.999 38.8 V 40.0 -1.3 Peak 115 1.0 _ ____________

156.255 35.7 V 40.0 -4.3 QP 120 1.0
218.758 36.0 V 40.0 -4.1 -QP 126 1.0
123.999 41.8 V 400 1.8 OP 1581. ______________

128.001 38.6 V 40.0 -1.4 OP 167 1.0

&32
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1?Eiott EMC Test Data
Client. Optovue __________Job Number. J63556

Model: RTVue T-Log Number: T63585
Account Manager: Nesha Lambert

Conrad: David Chen
Se:E55011 Group 1& EN 60601-1-2 Ed, 2 Class: A

Run # 4: Preliminary Radiated Emissions, 30 - 1000 MHz
USB Cables not connected and the metal cover at the Scanner end removed.
Unit Running from 230V /50HZ AC.

Frequency Range Test Distance Limit Distance Extrapolation Facto30 -1000 MHz 10 10 0.0

Run #4:

50.0- _____

30.03

Opt~Pai~f 5.0R-1Ar0 23VA)Pg 7
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Elliott EMC Test Data
Client: Optovue Job Number.IJ63558

Model:RT~ueT-[og Number: T63585

odelc: RavudCen AccountManager:Nesha Lambert

S :EN55011 Group 1 & EN 60601-1-2 Ed, 2 Class:.A
Run # 5 Preliminary Radiated Emissions, 30 - 1000 MHz
USB Cables not connected on both sides and the metal cover at the Scanner end removed.
Unit Running from 230V /50H LAC.

Frequency Range Test Distance Limit Distance Extrapolation Facto
30 -1000MHz 10 10 0.0

Run #5:

00

.25.0-

20.0-

30.0 60,0 80.0 100.0 120.0 140.0 160,0 180.0 200.0 220.0 240,0 260.0 280.0 300.0
Frequency (MI-z)
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@ :Elliott EMC Test Data
Client. Optovue Job Number. J63556

Model: RfVue 1-Log Number: 163585
_________Account Manager:, Nesha Lamnbert

Contact: David Chen
Spc N55011 Group 1 & EN 60601-1-2 Ed. 2 .ls:A

Runt# 6: Preliminary Radiated Emissions, 30 - 1000 MHz
Removed USS Cable to keyboard and USB to scanner and the metal cover at the Scanner end removed.
Unit Running from 230V 150HZ AC.

Frequency Range Test Distance Limit Distance Extrapolationi Faco

30 -1000 MHz 10 10 0.0

Run *6:

50.0 -

4510-

E 40.0-

-o35.0-

30.0-

30.0 60.0 80.0 100.0 120.0 140.0 160.0 180.0 200.0 220.0 240.0 260 .0 2800 300 .0
Frequency (MHz)
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@ Elliott EMC Test Data
Client: Optovue Job Number: J63556

Model: RTVue T-Log Number: T63S5
________Account Manager: Nesha Lambert

Contact: David Chen
Se:EN 55011 Group 1 & EN 60601-1-2 Ed. 2 Class A

Run # 7: Preliminary Radiated Emissions, 30 - 1000 MHz
Turn OFF the Scanner only PC, Monitor and Printer ON.

Frequency Range Test Distance Limit Distance Exr lainFco
30 -1000 MHz 10 10 0.0

Run *7:

50.0-:-------- _- - - ----

45.0-:~

0. 0 600 8.-0. 2. 4. 6. 8.020020020020020031.

Frqec (Mz

R6 34Re0.E01Ar-6(-0 C Pa~
Optovue i .0Pg-.b o 7
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1?EflioU Jo EMC Test Data
Client: Optovue JbNumber: J63556

Model: RTVue T-Log Number: T63585
_________Account Manager: Nesha Lambert

Contact: David Chen
Se:EN 55011 Group 1 & EN 60601-1-2 Ed. 2 Class:'A

Run # 8: Preliminary Radiated Emissions, 30 - 1000 MHz
Scanner, PC, Printer and Monitor ON, no cable connection between and Scanner and PC.

Frequency Range Test Distance Limit Distance Extrapolation Fco

30 -1000 MHz 10 10 0.0

Run #8:

50.0-

45.0-

10.0-

2 30.0 6. 00 10010010010010, 0. 2. 4. 6. 8. 0.

Frqec3Mz

0251 7
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1?Elliott EMC Test Data
Client: Optovue _ Job Number:1J63556

Mode: R~ueT-Log Number:IT63585
Moel R _u Account Manager:1Nesha Lambert

Contact: David Chen
S c N55011 Group 1 & EN 60601-1-2 Ed. 2 ClassdjA

Run # 9: Preliminary Radiated Emissions, 30 - 1000 MHz
Connect two USB Cables between the Scanner and PC.

Frequency Rance Test Distance Limit Distance Extrapolation Factor
30 -1000 MHz 10 10 0.0

Run *9:

5 0 .0 - - --- -------- --- ----------- -- ..

45.0-

E

'm15.0-

10.0-

30.0 60.0 60.0 100.0 120.0 140.0 160.0 180.0 200.0 220,0 240,0 260.0 280.0 300.0
Frequency (MHz)
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@ :Elliott EMC Test Data
Client: Optovue Job Number: J63556

Model: RTVue T-Log Number: T63585
_________Account Manager: Nesba Lambert

Contact: David Chen
Spc N55011 Groupi1& EN 60601-1-2 Ed. 2 Class: A

Run # 10: Preliminary Radiated Emissions, 30 - 1000 MHz
All the cables connected except Camera Link.

Frequency Range Test Distance Limit Distance Extrapolation Factor
30 -1000 MHz 10 10- 0.0

Run #10:

50.0---

450

4
0

.
0  

g Ig i.II, II ih, I,,$ III .I .

30.0 60.0 60.0 100.0 120.0 140.0 160.0 180.0 200.0 220.0 240.0 260.0 280.0 300,01

R3E4Rv4RE 11 1-Apr-06 (230V AC) Pe 4A 4
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@ :Eiott FMC Test Data
Client: Optovue Job Nme:J35

Mode: RTue TLog Number T63585
________Account Manager! Nesha Lambert

Contact: David Chen

Se:EN 55011 roup 1 & EN 60601-1-2 Ed. 2 Class ,A-
Run # 11: Preliminary Radiated Emissions, 30 - 1000 MHz
All the cables not connected exceptD-9

Frequency Range Test Distance Limit Distance Extrapolation Factor

3-100Mz10 10 0.0

Run #11:

-5.0

-4040
optrdt~E. 4R 11Ar0(2VA)84
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@ Elliott EMC Test Data
Client: Optovue Job Number: _J63556

Model: RTVue T-Log NumberJ 63585
_________Account Manager:[Nesha Lambert

Contact: David ChenI
S c N55011 Group 1 & EN 60601-1-2 Ed. 2 Class:1A

Run # 12: Preliminary Radiated Emissions, 30 - 1000 MHz
Re-connect power socket, Unlit ul running! with no Cover.

I Frequency Ran Test Distance Limit D istance ExtrapolationFco
F 3-0 -1000 MHz 10 10 0.0

Run #12:

50.0- __ _____

I 45.0-

35.0

10.0-

30.0 60.0 80.0 100.0 120.0 140.0 160.0 180.0 200.0 220.0 240.0 260.0 28S 0.
Freqjuency (MHz)
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f?:Elliott EMC Test Data
Client: Optovue ________ Job Number: J8355&

Mode: Riue -Log Numnber: T63585
Account Manager:.Nesha Lambert

Contact: David Chen
SpeEN 55011 Group 1 & EN 60601-1-2 Ed. 2 Class:,A

FINAL RUN
Runt# 13: Preliminary Radiated Emissions, 30 - 1000 MHz
Re-connect power socke1 Unit fully running with Cables cover on scanner end.
Steward Ferrite Part # 28A0640-OAO on USB Port at scanner end.

Frequency Range Test Distance Limit Distance Extrapolation Fader
30 -1000 MHz 10 10 0.0

Run #13:

5.0-,___

< E

20.0-

30.0 60.0 800 100.0 120.0 140.0 160.0 180.0 200.0 2200 240,0 260.0 200.0 300.01Frequency (MHz)

I Run #13:

50.0-

45.0-

20.02
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1?Elliott EMIC Test Data
Client: Optovue Job Number.1J63556

Model: RTVue T-Log Number: T63585
_________Account Manager: Nesha Lambert

Contact: David Chen
Spc N55011 Group 1 & EN 60601-1-2 Ed. 2 Class: A

Run #13: Preliminary Radiated Emissions, 30 - 1000 MHz

Prelimi~inar peak readings catured during pre-scan_____ _______________

Frequency Level Pol EN55O11 Groupi Detector Azimuth Height Comments
I Class A

MHz dBpaV/m v/h Limit Margin PIVQP/Avq degrees meters
92.000 33.6 V 40.0 -6.4 Peak 17 1.5 ______________

250.004 38.2 V 47.0 -8.8 Peak 53 1.0 ______________

156.259 34.1 V 40.0 -5.9 Peak 102 1.0
281.249 39.3 V 47.0 -7.7 Peak 161 1.0 ______________

123.999 37.2 V 40.0 -2.8 Peak 180 1.5 ______________

218.753 38.8 V 40.0 -1.2 Pea k 254 1.0 ______________

499.'999 39.8 H 47.0 -7.2 Peak 195 1.5 ______________

312.494 35.6 H 47.0 -11.4 Peak 18 2.0 ______________

468.757 36.4 H 47.0 -10.7 Peak 324 25 ______________

Preliminary quasi-peak readingqs (no manipulation of EUT interface cables) ____________________

Frequency Level Pol EN5501 1 Groupi Detector Azimuth Height Comments

I ~ Class AI
MHz dB4V/m v/h Limit Margin PIOOP/Avg degrees meters

218.753 37.1 V 40.0 -2.9 CIP 254 1.0 ______________

123.999 34.2 V 40.0 -5.9 OiP 179 1.5 ______________

92.000 34.1 V 40.0 -5.9 OPD 17 1.3 ______________

250.004 38.4 V 47.0 -8.6 OPD 53 1.0 ______________

499.999 38.0 H 47.0 -9.0 OP 195 1.5 ______________

281 .249 37.7 V 47.0 -9.3 OPD 161 1.0 ______________

156.253 29.9 V 40.0 -10.1 OP 102 1.0 ______________

312.494 36.3 H 47.0 -10.7 Peak 17 2.0 ______________

468.757 34.1 H 47.0 -12.9 Peak 324 2.5
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@ Elliott FMC Test Data
Client: Optovue Job Number: J63556

Model: RTVue T-Log Number: T63585
__________Account Manager: Nesha Lambert

Contact: David Chen __________

Spc N55011 Group 1 & EN 60601-1-2 Ed. 2 Class: A
Run #13: Maximized Readings From Run #13
Maximized quasi-peak readings (includes manipulation of EUT interface cables)

Frequency Rancle Test Distance Limit Distance Extrapolation Factor
30 -1000 MHz 10 10 0.0

Frequency Level Pal EN55011 GroupI Detector Azimuth Height Comments
Class A __________ ____ _______________

MHz dBuV/m v/h Limit Margin PkIQP/Avq degrees meters
218.753 37.1 V 40.0 -2.9 QP 254 1.0 ______________

123.999 36.5 V 40.0 -3.5 CID 179 1.5 ______________

92.000 34.6 V 40.0 -5.4 CID 17 1.5
250.004 38.4 V 47.0 -8.6 opD 53 1.0
499.999 38.0 1H 47.0 -9.0 OP 195 1.5

R6387e~4 Rev 4 RE 11 -Apr-06 (230V AC) P M % 4
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1?:EfiottEMC Test Data
Client: Optovue _____________________Job Number. J63556

Model: RTVue T-Log Number:,T63585
Account Manager:: Nesha Lambert

Contact: David Chen
Se:EN 55011 Group 1 & EN 60601-1-2 Ed. 2 Class: A

Test Configuration Photograph #1
(Radiated Emissions)

R684Rv4 RE 11 -Apr-06 (230V AC) Pae 50V9'7
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: Ellott EMC Test Data
Client. Optovue ________________Job Number:!J63556

Model: RTVue T-Log Number:': T63585
Account ManagerJrNesha Lambert

Contact: David Chen
Se:EN 55011 GroupT1& EN 60601-1-2 Ed. 2 Class:IA

Test Configuration Photograph #2
(Radiated Emissions)

R6389 4 Rev 4 RE 11 -Apr-06 (230V AC) P 5187
Optove In.Pae b87
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@ :Elliott FMC Test Data
Client: Optovue JobNumber:1J63556

Model: RTVue T-Log Number: T63585
Account Manager:lNesha Lambert

Contact: David ChenI
Spc N55011 Group 1 & EN 60601-1-2 Ed. 2 Class:IA

Radiated Emissions
(Elliott Laboratories Fremont Facility, Semi-A nechoic Chamber)

Test Specifics
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the

specification listed above.

Date of Test: 411712006 Config. Used: 1
Test Engineer: Ivo Tankov Config Change: None
lest Location: Fremont Chamber #44 EUT Voltage: 120V/60Hz

General Test Configuration
The [UT and any local support equipment were located on the turntable for radiated emissions testing. Any remote support
equipment was located outside the semi-anechoic chamber. Any cables running to remote support equipment where routed
through metal conduit and when possible passed through a ferrite clamp upon exiting the chamber.

Unless otherwise specified, the measurement antenna was located 10 meters from the EUT for the measurement range 30 -
1000 MHz and 3m from the [UT for the frequency range 1.-10 GHz.

Note, preliminary testing indicates that the emissions were maximized by orientation of the EUT and elevation of the
measurement antenna. Maximized testing indicated that the emissions were maximized by orientation of the [UT, elevation of
the measurement antenna, and manipulation of the [UT's interface cables.

Ambient Conditions: Temperature: 19 IC
Rel. Humidity: 45 %

Summary of Results

Run # Test Performed Limit Result Margin
1RE, 30 -1000 MHz, EN 55011 Class A Pass Refer to individual runs

_________________ Preliminary Scan _________ ____ __________

2 RE, 30 - 1000 MHz, EN 55011 Crass A Pass 37.3dBpV/m @
____________ Maximized Emissions ________ ____ 119.S99MHz(-2.7dB)

Modifications Made During Testing
No modifications were made to the [UT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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1?Eliott JbEMC Test Data
Client: Optovue Job__________________ Number. J63556

Model: RTVue TLgNme:T38
________ ____Account Manager:. Nesha Lambert

Contact: David Chen
Se:EN 55611 FGroup 1 & EN 60601-1-2 Ed. 2 Class:______________A_

Run #1: Preliminary Radiated Emissions, 30 - 1000 MHz

Frequency Range Test Distance Limit Distance IExtrapolation Factor

30 -1000 MHz 5 10 -6.

50.0----_________

40.0

5.0

20.0<

40.0-

435.0-!

4~ 0.0-i

I 25.0-

C 0.0-

25.0 -

10.0-

300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Frequency (MHz)
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@ :Elliott EMC Test Data
Client: Optovue Job Number J63556

Model: RTVue T-Log Number:I163585
__________Account Manager:lNesha Lambert

Contact: David ChenI
Spc N55011 Group_1 & EN 60601-1-2 Ed. 2 _____________

Run #1: Continued

Preliminary peak readings captured during pre-scan
Frequency Level Pol EN 55011 Class A Detector Azimuth Height Comments

MHz dBuV/m v/h Limit IMargin Pk/QP/Avg degrees meters _______________

119.999 37.8 V 40.0 -2.2 Peak 222 1.0 ______________

250.002 36.1 V 47.0 -11.0 Peak 6 1.0
281.247 42.6 H 47.0 -4.4 Peak 282 1.5 ______________

437.503 39.2 H 47.0 -7.8 Peak 273 1.0
499.977 41.5 V 47.0 -5.5 Peak 199 1.5 ______________

Run #2: Maximized Readings From Run #1

Preliminary quasi-peak readingqs (no manipulation of EUT interface cables) ____

Frequency ILevel Pol EN 55011 Class A Detector Azimuth Height Comments
MHz dBuV/m v/h Limit IMargin Pk'QP/Avg degrees meters

119.999 37.3 V 40.0 -2.7 DIP 222 1.0 ______________

281,.247 42.6 H 47.0 -4 CIP 282 1.5 ______________

250.002 36.0 V 47J.0 -11.0 OP 5 1.0 ______________

437.503 38.9 H 47.0 -8.1 OP 273 1.0
499.977 40.7 V 47.0 -6.3 OP 198 1.5 ______________
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@ :Elliott FMC Test Data
Client: Optovue Job Number:IJ63556

Model: RTVue T-Log Number: T63585
________Account Manager: Nesha Lambert

Contact: David Chen
S c N55011 Group 1 & EN 60601-1-2 Ed. 2 Class: A

Conducted Emissions
(Elliott Laboratories Fremont Facility, Semi-Anechoic Chamber)

lest Specifics
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the

specification listed above.

Date of Test: 4/1 7/2006 Config. Used: 1
Test Engineer: Ivo Tankov Config Change: None
Test Location: FTCH #4 EUT Voltage: 120V/6OHz

General Test Configuration
For floor-standing equipment, the EUT was located above a ground plane inside the semi-anechoic chamber, 80 cm from the
LISN.

Ambient Conditions: Temperature: 19 *C
Rel. Humidity: 43 %

Summary of Results

Run # Test Performed Limit Result Margin
1 CE, AC Power, 230V/5OHz EN 55022 Class A Pass 54.157.91 @ 10.157

_____________ ____________________ _______________ _______ (-5.9dB)

2 CE, AC Power,120V/6OHz EN 55022 Class A Pass 46.550.32 @ 11.062
___________ _______________ ___________________ (-1 3.5dB)

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

65 0
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@ ?Eiott EMC Test Data
Client. Optovue fJob Number:rJ63556

Model: RTVue { T-ILog Number:!T63585
________Account Manager: Nesha Lambert

Contact: David Chen
S c N55011 Group 1 & EN 60601-1-2 Ed. 2 Cas,

Run #1: AC Power Port Conducted Emissions, 0.15 - 30MHz, 230VI50Hz

Line

60.0-

0,0

30.0

0.150 1.000 10.000 30,00
Frequency (MHz)

Neutral

80.0--

70.0-

7 50.0-

-n40.0-

a30,0-

20.0-,

0.190 1.000 10.000 30.001Frequency (MHz)

Note: lConducted Emissions graph is 10 dB lower
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@ :Elliott EMC Test Data
Client: Optovue I JobNumber:[J63556

Model: RTVue T-Log Number: T63585
________Account Manager:lNesha Lambert

Contact: David ChenI
Spc N55011 Group_1 & EN 60601-1-2 Ed.? 2________ _____________

Run #1: Continued
Preliminar peak readings captured during pre-scan (peak readings vs. average limit)
Frequency Level AC EN55022 Class A Detector Comments

M~z d~txV Line Limit Marglin OP/Ave ________________________

0.173 31.2 Line 1 66.0 -34.8 Peak ________________________

0.208 34.8 Line 1 66.0 -31.2 Peak ________________________

0.235 32.9 Line 1 66.0 -33.1 Peak ________________________

2.580 39.9 Line 1 60.0 -20.1 Peak ________________________

9.458 59.9 Line 1 60.0 -0.1 Peak ________________________

13.788 47.7 Line 1 60.0 -12.3 Peak ________________________

0.163 33.9 lNeutral 66.0 -32.1 Peak ________________________

0.218 30.6 Neutral 66.0 -35.4 Peak
0.816 25.9 Neutral 60.0 -34.1 Peak ________________________

6.134 45.2 Neutral 60.0 -14.8 Peak ________________________

10.157 62.6 Neutral 60.0 2.6 Peak ________________________

13.982 49.1 Nurl 60.0 -10.9 Peak ________________________

Final quasi-peak and avera e readings __________________________
Frequency Level AC EN55022 Class A Detector Comments

MHz dByV Line Limit Marglin OP/Ave ________________________

10.157 54.1 Neutral 60.0 -5.9 AVG ________________________

9.458 50.2 Line 1 60.0 -9.8 AVG __________________________
10.157 57.9 Neutral 73.0 -15.1 OP ________________________

13.982 42.5 Neutral 60.0 -17.5 AVG ________________________

9.458 54.3 Line 1 73.0 -18.7 OP ________________________

13.788 38.0 Line 1 60.0 -22.0 AVG ________________________

6.134 35.8 Neutral 60.0 -24.2 AVG ________________________

13.982 47.0 N eutral 73.0 -26.0 OPDID______________________
2.580 29.4 Line 1 60.0 -30.6 AVG __________________________
13.788 41.9 Line 1 73.0 -31.1 OP ________________________

6.134 41.5 Neutral 73.0 -31.5 OP
2.580 34.1 Line 1 73.0 -39.0 OPDID______________________
0.816 12.5 Neutral 60.0 -47.5 AVG ________________________

0.235 30.3 Line 1 79.0 -48.7 O P ________________________

0.208 27.6 1Line 1 79.0 -51.4 OPDID______________________
0.235 14.1 Line 1 66.0 -51.9 AVG ________________________

0.208 14.0 Line 1 66.0 -52.0 AVG ________________________

0.218 26.5 Neutral 79.0 -52.5 OPDID______________________
0.173 12.8 Line 1 66.0 -53.2 AVG ________________________

0.218 12.5 Neutral 66.0 -53.5 AVG ________________________

0.163 12.5 Neutral 66.0 -53.5 AVG ________________________

0.173 25.0 Line 1 79.0 -54.0 OP ________________________

0.816 17.5 Neutral 73.0 -55.5 OP ________________________

0.163 22.7 Neutral 79.0 -56.3 OP ________________________
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@ :Elliott EMC Test Data
Client: Optovue ______________________ Job Numlber: J163556

Model: RTVue TIog Number: T63585
Accoun Maae:Nsha Lambert

contact: Daid Chen
Se:EN 55011 Group 1 & EN 60601-1-2 Ed. 2 Class::A

Run #2: AC Power Port Conducted Emissions, 0.15 - 30MHz, 12OVI6OHz

Line

70.0-

0.0
-c~o

E

10.0-,
0.150 1.000 10.000 30.001

Frequency (MHz)

Neutral

70.0-

-60.0-

0.0
20.0

0.150 1.000 10.000 30.001
Frequency (MHz)
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1?:EfiottEMC Test Data
Client: Optovue Job Number: J63556

Model: RTVue T-Log Number: T63585
________Account Manager: Nesha Lambert

Contact: David Chen
S c N55011 Group 1 & EN 60601-1-2 Ed. 2 Class: A

Run #2: AC Power Port Conducted Emissions, 0.15 - 30MHz, 12OW6OHz
Preliminary peak readings captured during pre-scan (peak readings vs . average limit)
Frequency Level AC EN55022 Class A Detector Comments

M~ IL Line Limit Mar in OP/Ave
0.208 37.4 Line 1 66.0 -28.6 Pea k
0.242 34.9 Line 1 66.0 -31.1 Pea k _______________________

0.303 32.3 Line 1 66.0 -33.7 Peak
10.063 48.5 Line 1 60.0 -11.5 Peak ________________________

11.164 51.7 Line 1 60.0 -8.4 Peak
13.684 53.5 Line 1 60.0 -6.5 Peak ________________________

0.159 36.7 Neutral 66.0 -29.3 Peak ________________________

0.223 33.7 N eutral 66.0 -32.3 Peak ________________________

0.249 33.7 Neutral 66.0 -32.3 Peak ________________________

2.582 45.5 Neutral 60.0 -14.5 Peak. ______________________

11.062 53.7 Neutral 60.0 -6.3 Peak ________________________

13,882 52.9 Neutral 60.0 -7.1 Peak ________________________

Final quasi-peak and averaqe readings ____________________________________

Frequency Level AC EN55022 Class A Detector Comments
MHz dBuV Line Limit Margin OP/Ave ________________________

11.062 46.5 Neutral 60.0 -13.5 AVG ________________________

13.882 46.1 Neutral 60.0 -13.9 AVG ________________________

11.164 45.5 Line 1 60.0 -14.5 AVG ________________________

13.684 45.4 Line 1 60.0 -14.6 AVG ________________________

10.063 39.8 Line 1 60.0 -20.2 AVG ________________________

2.582 38.1 1Neutral 60.0 -21.9 AVG ________________________

11.062 50.3 1Neutral 173.0 -22.7 QP ________________________

13.882 50.1 N eutral 73.0 -22.9 OP ________________________

13.684 49.4 Line 1 73.0 -23.6 OP __________________________

11.164 49.1 Line 1 73.0 -23.9 OP ________________________

10.063 43.7 Line 1 73.0 -29.3 OP ________________________

2.582 41.4 Neutral 73.0 -31.6 OP
0.159 23.8 N eutral 66.0 -42.2 AVG
0.223 36.5 Neutral 79.0 -42.5 OP
0.242 35.3 1Line 1 79.0 -43.7 OP
0.249 34.9 Neutral 79.0 -44.1 OP
0.223 20.8 Neutral 66.0 -45.3 AVG
0.208 32.7 Line 1 79.0 -46.3 OP
0.159 32.4 Neutral 79.0 -46.6 OP ________________________

0.303 17.6 tine 1 66.0 -48.4 AVG
0.249 16.7 Neutral 66.0 -49.3 AVG ________________________

0.242 16.6 Line 1 66.0 -49.4 AVG
0.208 16.0 Line 1 660 -50.0 AVG ________________________

0.303 24.4 Line 1 79.0 -54.6 Op ________________________

44
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1?Eiott FMC Test Data
Client: Optovue __ _____ Job Number: J653556

Model:RT~ueT-Log Number: T6358K
Model: RT____ Account Manager: Ne.s ha Lambert

Contact: David Chen
Se:EN 55011 Group 1 & EN 60601-1-2 Ed.? 2Glassi A

Test Configuration Photograph #1
(Conducted Emissions - Power Port)
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@ :Elliott EMC Test Data
Client: Optovue ___ _____ Job Number:) 63556
Model: RTVue T-Log Number:13585

___________Account Managerj Nesha Lambr

Contact: David Chen
SpecEN 55011YGroup 1 & EN 60601-1-2 Ed. 2 Class:IA

Test Configuration Photograph #2
(Conducted Emissions - Power Port)
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1?Eiott EMC Test Data
Client: Oprovue jJob Number: J63556
Model: RTu I-Log Number: T63585

RT~ue J Account Manager: Nesha Lambert
Contact: David Chen ________

Immunity Spec: EN 60601-1-2 Ed. 2 IEnvironment: Medical

ElectroStatic Discharge (EN 61000-4-2)

Test Specifics
Obetv:The objective of this test session is to perform final qualification testing of the EUT with respect to the
Obetv:specification listed above.

Date of Test: 4/20/2006 Config. Used: 1
Test Engineer: rmomand Config Change: None
Test Location: Fremont EMC Lab EUT Voltage: 230V/50Hz

General lest Configuration
For floor-standing equipment, the EUT and the host system were located 10 cm above a ground reference plane.

Ten discharges at each voltage, and polarity, were applied to each test point listed. Contact discharges were applied to coupling
planes and conductive surfaces of the EUT and host system. Air discharges were applied to any non-conductive surfaces of the
EUT and host system. The VCP was located 80cm above the ground plane for floor standing equipment.

The determination as to the test point being a part of a conductive or non-conductive surface was based on the manufacturer's
declaration.

Ambient Conditions: Temperature: 22 'C
Rel. Humidity: 48 %

Pressure: 1011 mb

Summary of Results

I Run # Test Performed Level Criteria/Result Comments

1 ESD - Enclosure Refer to Run Pass

Modifications Made During Jesting:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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:Elliott EMIC Test Data
Client. Optovue Job Number: J63556
Model: RueT-Log Number: 163585

RT~ueAccount Manager: Nesha Lambert
Contact: David Chen ___

Immunity Spec: EN 60601-1-2 Ed, 2 Environment: Medical

Run #1: Electrostatic Discharge

Indirect Discharges Positive Polarity Negative Polarity
(To Coupling Plaes (kV) (WV)

Contact Level 1 Level 2 Level 3 Level 4 Level 1 Level? Level13 Level 4
Mode2 4 6 8 2 4 6 8

Vertical Coupling Plane (VCP) x x x x x
VCP located 10cm from the front, rear, left and

right sides of theEUT x x xx x

Direct Discharges Positive Polarity Negative Polarit
(To the EUT) T (WV)(k)-

Contact Level 1 Level? Level 3 Lvl4 Level 1 Level?2 Level 3 Lel4
Mode2 4 62 4 6

PC Front x x x
Front Screws of the system x x x x x

Front of theSystem x x xx x
PC USB Ports on Front x x x x x

PC Fire Wire Port on Front x x x x x
PC Audio Ports on Front x x x x x

Printerr tray x x xx x

Keyboard Tray x xx x x
Keyboard and Printer Tray Screws x x x x x

Scanner Front Panel Power indicator LED x x x x x
Left side of the Computer Tray x x x x x

Monitor Stand x x xx x
Monitor Stand Screws x xx x x

Base x
Raiser x x
Wheels x x xx x

Scan Unit xx x x
Screws on Scan Unit x xx x x

Cables Conduit Under table x x x x x
Cables Conduit Screws x x x x x

Power Box xx x x
(Back panel holding the PC)Assembly holding PC xx x

Inside
Scan Unit Chin rest assembly x x Not 1 x x Note 1

Scan Unit Handel x x Not1x x Note 1
Scan Unit metal arround the Lense x x x N x
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@:Elliott FMC Test Data
Client. Optovue Job Number: J63556
Model: RTVue T-Log Number: T63585

_______________Account Manager:] Nesha Lambert
Contact: David Chen ________

Immunity Spec: EN 60601-1-2 Ed. 2 Environment: jMedical

Run #1:Continued
Air Discharge Level 1 Leveli2 [Level 3 L-evel4 Levei 1 Level 2 Level 3 Level 4

Mode 2 4 8 15 2 4 8 15
Scan Unit Base Front ND ND x .. - < ND ND x --

PC Front ND ND ND ~:< ND ND hN

Note. An X' indicates that the unit continued to operate as intended.

Noe.ND: No discharge was possible due to the lack of a discharge path to ground from the test point.
Nt:HCP: Horizontal Coupling Plane. VCP: Vertical Coupling Plane

Note 1: There was a contineous small noise coming from the Scan Unit everything else was normal.
Per Customer the back, left and right of the PC will not be tested for ESD because they are not accessable to the user

Note 2: and need special tool to open the back panel holding (he PC. Mouse, keyboard, printer and monitor according to the
customer are CE certified so no need to test for ESD.
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1?Efliott FMC Test Data
Client: Optovue JbNme:J35
Model:RueTLgNme:T38

Contact: David Chen

Immnit Spc: N 060-1- Ed 2Test Configuration Photograph #1 Evrnet eia

(Electrostatic Discharge, EN 61000-4-2)
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@ :Elliott FMC Test Data
Client. Optovue Job Number.: J63556
Model: T-Lg umer T63$B5

RT~u AccuntManaer:Nesha Lambert
Contact: David Chen

Immunity Spec: EN 60601-1-2 Ed, 2 Environment: jMedical

Test Configuration Photograph #2
(Electrostatic Discharge, EN 61000-4-2)
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1?Elliott EMC Test Data
Client: Optovue Job Number: J63556
Model: RTVue T-Log Number: T63585

__________________Account Manager: Nesha Lambert
Contact: David Chen

Immunity Spec: EN 60601-1 -2 Ed.?2 Environment: Medical

Radiated Immunity (EN 61000-4-3)

Test Specifics
Obetv:The objective of this test session is to perform final qualification testing of the EUT with respect to the
Obetv:specification listed above.

Date of Test: 4/25/2006 Config. Used: 1
Test Engineer: Joe What Config Change: None
Test Location: Chamber #1 EUT Voltage: 230V/5OHz

General Test Configuration
The EUT and all local support equipment were located on a turntable in an anechoic chamber. All remote support equipment was
located outside the chamber. Interface cabling to the remote support equipment was routed along the floor and, where possible,
passed through ferrite clamps at the exit point from the chamber.

The transmitting antenna was located 3 meters from the EUT, unless otherwise noted.

Ambient Conditions: Temperature: 19 0C
Rel. Humidity: 46 %

Summary of Results

Run # Test Performed Level Criteria/Result IComment
RI 1000 -2500 MHz. /mPs The unit continued topeaes

1~ lkHz 80% AM 3 ~ as intended.

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

62
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@ :Elliott EMC Test Data
Client: Optovue Job Number: J63556
Model: T-Log Number:, T63585

RTVue AccountManager: Nesha Lambert
Contact: David Chen ___

Immunity Spec. EN 60601-1 -2 Ed. 2 Evrnet eia

Run #1: Radiated Immunity, 1000 - 2500 MHz (EN61000-4-3)

Test Levelj 3 Vim Modulation Details __

Step Size:J 1 % Modulating Frequency:JI 1kHz
Dwell time: 2874 ms Modulation:J AM
Unifority: 1 point Depth I Deviation:j 80%/

Frequency Range rn etSd Rear Ri lht ToBottom
MHz Vet orz et. Horiz. Vert. Horiz. Vert. Horiz. Ver. Hrz Vert. Horiz.

1000- 2500 X X x

Test files used for this run.
Position B, 1 .4m 1000MHz - 2500MHz V 3Vm
Position B, 1.4m 1000MHz - 2500MHz H 3Vm

Nt1:An X' indicates that the unit continued to operate as intended. Monitored RTVue application software. There were no
Noe :data errors reported by the monitoring software.

Note 2: 1For the frequency range above 1 GHz the field uniformity is for a single-point grid.

- 3
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f2 Elliott FMC Test Data
Client: Optovue Job Number:1IJ63556
Model T-Log Number: T63585

RT~ueAccount Wanaer:Nesha Lambert
Contact: David Chen

Immunity Spec: EN 60601-1-2 Ed. 2 Environment: Medica

Test Configuration Photograph #1
(Radiated Immunity, EN 61000-4-3)
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@ :Elliott EMC Test Data
Client: IOptovue IJob Number: J63556
Model: R ueT-Log Number: T63585

Ri~ueAccount Manager: Nesha Lambert
Contact: David Chen __________ __________

Immunity Spec N 60601-1-2 Ed. 2 IEnvironment: Medical

Radiated Immunity (EN 61000-4-3)

lest Specifics
Obetv:The objective of this test session is to perform final qualification testing of the EUT with respect to the
Obetv:specification listed above.

Date of Test: 4124/2006 Config. Used: 1
Test Engineer: rmomand Config Change: None
Test Location: Fremont Chamber #5 EUT Voltage: 230V15OHz

General Test Configuration
The EUT and all local support equipment were located on a turntable in an anechoic chamber. All remote support equipment was
located outside the chamber. Interface cabling to the remote support equipment was routed along the floor and, where possible,
passed through ferrite dlamps at the exit point from the chamber.

The transmitting antenna was located 3 meters from the EUT, unless otherwise noted.

Ambient Conditions: Temperature: 24 'C
Rel. Humidity: 50 %

Summary of Results

Run # Test Performed Level Criteria/Result IComments
1 RI 80 -1000 MHz, I1kHz 3V/m Pass

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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@ Elliott EMC Test Data
Client. Optovue Job Number: J63556
Model: 1Tu -Log Number: 163585

RI~ueAccount Manager: iNesha Lambert
Contact:.. -ai Chen-------

Immunity Spec: EN 60601-1-2 Ed. 2 Environment: Medical
Run #1: Radiated Immunity, 80 -1000 MHz (EN61000-4-3)

Test Level: 3 V/m Modulation Details
Step Size: [ I % Modulating Frequency: 1kHz

Dwell time: 2874 ms Modulation: AM
nirmityi 16 point Depth / Deviation: 80%

Frequency Range Frant Left Side I Rear Right T o Bottom
MHz Vet Horiz. Veil. Horiz. Vert. Horiz. Vert. jHoriz. Ve. Hoz.Vt. or.

80- 1000 x NoelI x Nate 1 x Note 1i Notel1

The following calibration files from O:\EMC Stuff\Radiated Immunity Cal Files\Chamber #5\Chamber #5 - August 31, 2005 Cal
(With new ETS antenna)\03 Vm\ were used:

1.48m high. tip of ETS antenna 2.45m from uniform area 80 MHz - 1000 MHz V 3Vm.crf
1 .55m high, tip of ETS antenna 2.45m from uniform area 80 MHz - 1000 MHz H 3Vm~crf
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@ :Elliott EMC Test Data
Client:' Optovue Job Number: J63556
Model: I-Log Number: T63585RTVue Account Manager Nesha Lambert

Contact: David Chen _______

-Immunit pec: EN 60-601-1-2 Ed. -2 Environment: 'Medical

Test Configuration Photograph #1
(Radiated Immunity, EN 61000-4-3)

--7
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Elliott EMC Test Data
Client: Optovue IJob Number: J63556
Model: NTu T uo Nmer: T63585

_______________Account' Manager: Nesha Lambert
Contact: David Chen

Immunity Spec: EN 60601-12 Ed. 2 IEnvironment: Medical

Electrical Fast Transient/Burst (EFTIB) (EN 610004-4)

Test Specifics
Obetv:The objective of this test session is to perform final qualification testing of the EUT with respect to the
Obetv:specification listed above.

Date of Test: 4/19/2006 Config. Used: 1
Test Engineer: Ed Pavlu Config Change: None
Test Location: Fremont EMC Lab #2 EUT Voltage: 230V15OHz / 1 20V/6OHz

General Test Configuration
The EUT system was located 10 cm above a ground reference plane. A 0.5m long power cord was used between the EUT's
power port and the coupling/decoupling network. Interference was coupled onto the cables connected to the ports identified in the
test data tables using the capacitive trench, with a maximum length of 0.5m of cable between the interface port and the trench.

Ambient Conditions:
Temperature: 21 0C
Rel. Humidity: 41 %

Summary of Results

Run # Test Performed Level Criteria/Result Comments
1 EFT AC power port +/-2kV Pass 120V/6OHz
1 EFT I/O Port +/-1kV Pass 120 V/6OHz
2 EFT AC power port +1-2kV Pass 230V/5OHz
2 EFT I/O Port +/-1kv Pass 230V/5OHz

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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@ :Eiott EMC Test Data
Client: Optovue Job Number: J63556
Model: 1Tu -Log Number:, 163585

Ri~ue _____AccountManager: Nesha Lambert
Contadt: David Chen

ImuiySe:EN 60601-1-2 Ed. 2 Environment: Medical

Run #1: EFTIB Testing, 120V/601-z

Test Parameters
Wvsae: 5 ns / 50 ns BrtPeriod: 300 ms

Repetition Frequency: 5 kHz (2.5 kHz @ 4 kV) Bur st Wdh 5m

Applied Positive Polarity Negative Polarity
Location (WV) (kV)

Power Level 1 Level 2 Level 3 Level 4 Level 1 Level 2 ILevel 3 Level 4
Line 0. 10 2 40 05 1 2,0 :- 4.0
Line XNeutral X X X

Protective Earth X XX X

1/0 ILevel I Level 21 Level_3} Level 4 Level 11 Level 21 Level 3 JLevel4j
Port 0,5 05 1.0 [20 0.25 0.5 1,0 12;01

Ethernet Jx x lx Xx x x

An "X" indicates that the unit continued to operate as intended. The EUT was being exercised by the RTVue software
Note: application. Normal operation is indicated by operating software continuously scanning and shall be monitored by RIVue

application software. Loss of function is allowed provided that normal operation can be restored by operator intervention.

Note 1: The interface cable for the 1/0 port tested was routed through the capacitive trench and tested.

The following interface ports were not tested:
Port(s) IReason

USB, Microphone, and Speaker The ports are not intended to be connected during normal operation.

9r

R63864 Rev 4 EFT 19-Apr-06 Pace 74
Optovue Inc. Page 56;q f874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



@ :Elliott EMC Test Data
Client. Optovue Job Number: .J63556
Model: RTVue tLgNme:T63585

___ ____ _______ Acoun_nagelr:Nesha La~mbert
Contact: David Chen

ImmnitySec: EN 6061-1 Ed. 2 Environment: Medical

Run #2: EFTIB Testing, 230V/5OHz

Test Parameters
W esae: 5 ns 150 ns Burst Period: 300 ms

Repetition Frequency :5kHz (2.5 kHz 4kV) Burst Width: 15 ms

Applied Positive Polarity NegaiP olrt
Location -7 (WV) (WV)j

Power Level 1 Level 2 1Level 3 1Level 4 Level 1 Level? Le1 vel 3 Level 4
Lie . 10 . 40 0.5 1.0 2. 0 4.0

Line X X 1 X X a
Neutral X X X XProtective Earth X I X I X [ m X X X I

110 Level 1 Level 2 Level 3 Level 4 ILevel 1 Leve 2 Level 3 Level 4
Port 0.25 05 10 2,0- 0.25 0.5 1.0 2.

Ethernet I I RE I I M NS

An 'X' indicates that the unit continued to operate as intended. The [UT was being exercised by the RTVue software
Note: application. Normal operation is indicated by operating software continuously scanning and shall be monitored by RTVue

application software. Loss of function is allowed provided that normal operation can be restored by operator intervention.

Note 1: The interface cable for the 1/0 port tested was routed through the capacitive trench and tested.

The following interface ports were not tested:
Port(s) Reason

[USB. Microphone. and Speaker The ports are not intended to be connected during normal operation.
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@ :Elliott EMC Test Data
Client: Optovue Job Number:J35
Model: R ueT-Log Number:T38

RT~~~ue ~~Account ManagrNeaLmbt
Contact: David Chen

Immunity Spec: EN 60601-1-2 Ed. 2 E nvironment1 'Medical

Test Configuration Photograph #1
(Electrical Fast Transient/Burst, EN 61000-4-4)
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@ :Elliott EMC Test Data
Client: 'Optovue Job Number: J63556
Model: Tu T-Log Number: T63585

RivueAccount Manager: Nesha Lambert
Contact: David Chen

Immunity Spec: EN 60601-1-2 Ed. 2 Environment:JMeical

Test Configuration Photograph #2
(Electrical Fast Transient/Burst EN 61000-4-4)
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@ :Elliott EMC Test Data
Client:1Optovue Job Number. IJ63556
Mode[: T-Log Number: T63585

-RT~ueAccount Manager: Nesha Lambert
Contact7 David Chen

Immunity Spec: EN 60601-1-2 Ed. 2 Environment: Medical

Surge (EN 61000-4-5)

lest Specifics
Obetv:The objective of this test session is to perform final qualification testing of the EUIT with respect to the specification
Obetv:listed above.

Date of Test: 412112006 Config. Used: 1
lest Engineer: Chris Croat/Vishal Config Change: none
Test Location: Fremont EMC Lab EUT Voltage: 230V/5OHz and 1 2OV16OHz

General Test Configuration
The EUT and all local support equipment were located on a non-conductive bench.

Ambient Conditions: Temperature: 21 0C
Rel. Humidity: 34 %

Summary of Results

Run #Test Performed Level Criteria/Result Comments

1 AC power port surges +12kv Difmerna Al/ Pass See Individual Run

1kv Commornta

2 AC power port surges +- 1kv Differna A / Pass See Individual Run

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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1?Efliott flgEMC Test Data
Client:] Optovue JbNumber: [J63556
Model: -o Number: T63585jRTVueAconMa Acut aaer: Nesha Lambert

Gontact 1David Chen _________

Immunity Spec: IEN 60601-1-2 Ed. 2 Environment: 1Medical
Run #1: Surge Immunity, Power Line 23OVACISOHz

Test Parameters
Waveshape: 1 .2/50pS
Impedance: 12 Ohms (Common Mode) 2 Ohms (Differential Mode)

Applied Posit ive Polarity Negative Polarity

Location - W (WV)

Power Level 1 Level?2 Level 3 Level 14 Level 1_ Level?2 Level 3 Level 4_
Line 0.5 1.0 20 40 0.65 1.0 2.0 4o0

Line toLine_(DifferentialMode) ___

0*'
900

180'
270'

Line toPE_(CommonMode) ___ ___

900
180, X---::___X X

270' I i
Neutral to PE (Common Mode) ___

900

270' XXLM]Erx-

274
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@ Elliott JbEMC Test Data
Client: [,Optovue JbNumber: J63556
Model: T-Log Number: T63585

RTueAccount Manager: Nesha Lambert
____ Contact David Chen

Immunity Spec: ' EN 60601-1-2 Ed. 2 j -Environment: Medical
Run #2: Surge Immunity, Power Line 12OVAC/6OHz

Test Parameters
Waveshape: 1.2/50pS
Impedance: 12 Ohms (Common Mode), 2 Ohms (Differential Mode)

Applied Positive Polarity Negative Polarity
Location j(kV) I(W)

Power Level 1 t Level 2 1Levell 3 Level 4 Level 1 Level 2 Level 3 Level 4
Line 0.5 1.0 2.0 4.0 10.5 1.0 20 4.0

Line toLine_(DifferentialMode) ___

____________________ x x c X X

270' X X 1 .mi\w AN.

Line toPE_(CommonMode) ___ ___

180, 0 X
2700 19

Neutral toPE_(CommonMode) _______

1800
270'0 ~-1
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@ :Elliott EMC Test Data
Client: Optovue Job Number: J63556
Mod el:c T-Log Number: T63585

RT~u _____ Acount Manager: Nesha Lambert
Conact DaidChen ______________

. ......immunity Spec j E7N 60601-1-2 Ed. 2 E vrn e t e ia

Test Configuration Photograph #1
(Surge, EN 61000-4-5)
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1?Elliott EMC Test Data
Client: O ptovue Job Number: 163556
Model: RTe T-Log Number: T63585

_____________Account Manager: Nesha Lambert
Contact: 7David Chen

- mmunitySpec: EN 60601-1-2 Ed. 2 Environment'MedicaI

Test Configuration Photograph #2
(Surge, EN 61000-4-5)
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:Elliott JbEMC Test Data
Client: Optovue JbNumber: J63556
Model: RTVu I-Log Number: T63585

__________________Account Manager: Nesha Lambert
Contact: David Chen

Immunity Spec: EN 60601-1-2 Ed.?2 Environment: Medical

Conducted Immunity (EN 61000-4-6)

Test Specifics
Obetv:The objective of this test session is to perform final qualification testing of the EUT with respect to the
Obetv:specification listed above.

Date of Test: 411812006 Config. Used: 1
Test Engineer: Chris Groat Config Change: none
Test Location: Fremont EMC Lab EUT Voltage: 230V/5OHz

General Test Configuration
The EUT and all local support equipment were located 10cm above a ground plane. All interface cabling between the
equipment and the CON or decoupling network was located 5 cm above the ground plane.

Ambient Conditions: Temperature: 25 'C
Rel. Humidity: 34 %

Summary of Results

Run # Test Performed Level ICriteria/Result Comments
Cl -0.15 -80 MHz 80%

1 AM w/2Hz, AC and 1/O 3 Vrms A /Pass Refer to Individual Run
ports

Modifications Made During Jesting:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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@ :Elliott JoEMC Test Data
Client: Optovue JbNumber: J63556
Model: R ue T-LogNumber:. T63585

Account Manager: Nesha Lambert
Contact David Chen

Immunity Spec: EN 60601-1-2 Ed. 2 jEnvironment: Medical

Run #1: Conducted Susceptibility (EN61000-4-6)

I Test Level: 3 Vrms IModulation Details
Step Size: 1 % Modulating Frequency : 11

Dwell time: 2874 ms Modulation: AM
DepthfDeviation:80

Frequency' Range Port Under Test Injection Method Comments
M Hz _______ ________________ _

The unit continued to operate as intended. Monitored
0.15-80 AC Power M3 CDN RTVue application software. There were no data errors

__________________________________reported by the monitoring software.

The unit continued to operate as intended. Monitored
0.15-80 101100 Ethernet EM Clamp RTVue application software. There were no data errors

__________________________________reported by the monitoring software.

Note: Normal operation is indicated by operating software continuously scanning and shall be monitored by RTVue application
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@ :Elliott EMIC Test Data
Client: Optovue Job Number: J63556
Model: ITu -Log Number: T63585

-R-- -u--- Account Manager: Nesha Lambert
Contact: David Chen

Immunity Spec) EN 60601 -1-2 Ed. 2 Environment: Medical

Test Configuration Photograph #1
(Conducted Immunity, EN 61000-4-6)
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@ :Elliott FMC Test Data
Client. Optovue Job Number. J63556
Model: R ueT-Log Number: T63585

RT~ueAccount Manager: Nesha Lambert
Contact Dai Che ------ __

Immunity Spec: EN 60601-1-2 Ed. 2 Environment 1Medical

Test Configuration Photograph #2
(Conducted Immunity, EN 61000-4-6)
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S?:Elliott EMC Test Data
Client: Optovue IJob Number I J63556
Model: T-Log Nubr iT3585

ITu Account Manager: INesha Lambert
Contact: David Chen

Immunity Spec: EN 60601-1-2 Ed. 2 Environment: Medical

Power Frequency Magnetic Field (EN 61000-4-8)

Test Specifics
Obetv:The objective of this test session is to perform final qualification testing of the EUT with respect to the
Obetv:specification listed above.

Date of Test: 5(115/2006 Config. Used: 1
Test Engineer: Joe What Config Change: None
Test Location: 3m Lab EUT Voltage: 230V15OHz

General lest Configuration
The EUT and all local support equipment were located above a conductive ground plane. The EUT was positioned inside
the 1m field-generating loop during the test.

Ambient Conditions Temperature: 23 0C
Rel. Humidity: 46 %

Summary of Results

Run # Test Performed Level Results Comments
1Power Frequency 3 / as The unit continued to operate as

1 Magnetic Field (50Hz) 3mPas intended.

2 Power Frequency 3 Nm Pass The unit continued to operate as
_________ Magnetic Field (60Hz) ______ ______ intended.

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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S :Eiott EMC Test Data
Client: pou Job Number: J63556
Model: /- T-Log Numlber: T63585

'"TVUe Account Manager: Nesha Lambert
Contact: David Chen ___________

Immunity Spec: EN 60601-1 -2 Ed. 2 1Environment: Medical

Run #1: Power Frequency Magnetic Field Immunity (EN61000-4-8)

Frqec H)Level X EUT Orientation
Frqecy(z Nm XY z

53.0 Pass Pass Pass
.0 PssPs Pass

The unit continued to operate as intended. The displayed eye ball image was displayed and monitored. No distortion or
Note 1: loss of image was observed. The unit continued to operate as intended.
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@ :Elliott EMC Test Data
Client: Optovue Job Number. J63556
Model: R ueT-Log Number: T63585

Cotat:DVuden Account Manager: Nesha Lambert

Immunity Spec: EN 60601-1-2 Ed. 2 Environment: Medical

Test Configuration Photograph #1
(Power Frequency Magnetic Immunity, EN 61000-4-8)

R684Rev 4 MI 15-May-06 Pag 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



@ :Elliott FMC Test Data
Client: Optovue Job Number: -163556
Model: T-Log Number T63585

RTVue Account Manager2 Nesha Lambert
Contact David Chen___

Immunity Spec: EN 60601-1-2 Ed. 2 Environment: !Medical

Test Configuration Photograph #2
(Power Frequency Magnetic Immunity, EN 61000-4-8)
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1?Elliott Job Test Data
Model: RTVue T-Log Number: T63585

_________________Account Manager: Nesha Lambert
Contact: David Chen

Immunity Spec: EN 60601-1-2 Ed. 2 1Environment: Medical

Voltage Dips and Interrupts (EN 61000-4-11)

lest Specifics
Obetv:The objective of this test session is to perform final qualification testing of the EUT with respect to the
Obetv:specification listed above.

Date of lest: 4/19/2006 Config. Used: 1
Test Engineer: Ed Pavlu Config Change: None
Test Location: Fremont EMC Lab #2 EUT Voltage: 230 V/50Hz / 120V/6OHz

General Test Configuration
The EUT and all local support equipment were located on a non-conductive bench.

Ambient Conditions: Temperature: 18 tC

Rel. Humidity: 47 %

Summary of Results

Run # Test Performed Level Criteria/Result Comments
>95% Y2 peflod Pass

1 VDI on AC port #1 30% 25 periods Pass 230Vac60% 5 periods Pass
>95% 25Operiods Pass

>95% Y2 period Pass
2VDI on AC por #1 30% 25 periods Pass 10a

60% 5 periods Pass lOa
>95% 250periods Pass

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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@ :Elliott FMC Test Data
Client:' Optovue IJob Number: J63556
Model: 1RT ue T-Log Number: T63585

1"' UAccount Manager: Nesha Lambert
Contact) David Chen

Immunity Sipec: EN 60601-1-2 Ed. 2 Environment: Medical

Run #1: Voltage Dips and Interrupts

Nominal 0perating Voltage of EUT: 230 Volts 0H

Voltage Dips/Time PrUneTst Interrupt Voltage Comments
% / ms or % / periods PrUneTstdropped to: _____________________

>95% 1/ period >1 1.Vac Pass see Note 1
30% 25 periods ACPwr161 Vac Pass see Note 1
60% 5 periods ACPwr92Vac Pass see Note 1

>95% 250periods >1 1 .Vac Pass see Note 1

Note 1: operation is indicated by operating software continuously scanning and shall be monitored by iu application software.
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1?Elliott EMC Test Data
Client: Optovue Job Number: J63556
Model: T-o Number: T63585

RT~ueAccount Mnager: Nesha Lambert
Contact) David Chen

Immunity Spec: EN 60601-1 -2 Ed. 2 IEnvironment: Medical

Run #2: Voltage Dips and Interrupts

Nominal 0perating Voltage of EUT: 120 Volts 0H

Voltage Dips/Time PrUneTst Interrupt Voltage Comments
% / ms or % / periods PrUneTstdropped to: _____________________

>95% Y2 period >6Vac Pass see Note 1
30% 25 periods ACPwr84Vac Pass see Note 1
60% 5 periods ACPwr48Vac Pass see Note 1

>95% 25operiods >6Vac Pass see Note 1

Note 1: operation is indicated by operating software continuously scanning and shall be monitored by RTVue application software.
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@ Eiott EMC Test Data
Client: Optovue Job Number:.J53556
Model: R ueT-Log Number: T63585

RT~ueAccount Manager: Nesha Lambert
-Contact: David Chen

Immunity Spec: EN 60601-1-2 Ed. 2 Environment:. Medical

Test Configuration Photograph #1
(Voltage Dips and Interrupts, EN 61000-4-11)
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1?Efliolt JoEMC Test Data
Client: Optovue JbNumber:IJ63556
Model: T-Log Number! T63585

RivueAccount Manager::: Nesha Lambert
Contact: David Chen

Immunity Spec: EN 60601-1-2 Ed. 2 Environment:. Medical

Test Configuration Photograph #2
(Voltage Dips and Interrupts, EN 61000-4-11)
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~ElliottJoEMTetDa
- EMC______________ Test______ Data____

Client: Ipptovue JbNumber: J85563
Model: JRTVue XR T-Log Number: T85575

______________I ___________ ___________ Account Manager. Sheareen Washin ton
Contact: David Chen ___________ ___________

Emissions Standards) HEN 60601 -1 -2:2007 Class: A

EMC Test Data
For The

Optovue
Model

RTVue XR

Date of Last Test: 11/28/2011

Sb9 1
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@; EIliott EMG Test Data
Client: Optovue Job Number: J85563

Model: RiVue XR I-Log Number: T85575
_________Account Manager: Sheareen Washington

Contact: David Chen
Standard: EN 60601-1-2:2007 Class: A

Radiated Emissions
(Elliott Laboratories Fremont Facility Semi-A nechoic Chamber)

Test Specific Details
Objective: The objective of this lest session is to perform final qualification testing of the EUT with respect to the

specification listed above.

Date of Test: 11/23/2011 Config. Used: 1
Test Engineer: Chris Groat Config Change: none
Test Location: Fremont Chamber #3 EUT Voltage: 120V/6OHz

General Test Configuration
The EUT and any local support equipment were located on the turntable for radiated emissions testing. Any remote support equipment
was located outside the semi-anechoic chamber. Any cables running to remote support equipment where routed through metal conduit
and when possible passed through a ferrite clamp upon exiting the chamber.

The test distance and extrapolation factor (if applicable) are detailed under each run description.

Note, preliminary testing indicates that the emissions were maximized by orientation of the EUT and elevation of the measurement
antenna. Maximized testing indicated that the emissions were maximized by orientation of the EUT, elevation of the measurement
antenna, and manipulation of the EUT's interface cables.

Ambient Conditions:
Temperature: 21 'C
Rel. Humidity: 45%

Summary of Results

Run # Test Performed Limit Result Margin

1 3 Radiated Emissions Class A EVAL Refer to individual runs
30-1000 MHz, Preliminary ____________________________

2Radiated Emissions Cls as 42.8dBpV/m @ 816.03MHz
2 30 - 1000 MHz, Maximized Cls( Ps 42d0)

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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!:Elliott EMIC Test Data
Client: Optovue ___Job Number:IJ85563

ModelRT~u XR -Log Number:'185575
Account Manager, Sheareen Washington

Contact: David Chen
Standard: EN 60601-1T22007 as

Run #1: Preliminary Radiated Emissions, 30 - 1000 MHz

Frequency Rancie Test Distance Limit Distance Extrapolation Factor

30 -1000 MHz 10 10 0.0

Run #1:

50.0- --

45.0

40.0

E

30.0 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0 1 00.
Frequency (MHz)

Preliminary peak readings captured during pre-scan ______________________________

Frequncy Level Pol EN5501 1 A Detector Azimuth Heght~ Comments
MHz dBiV/m v/h Limit Margin Pk/QP/Avq degrees meters _______________

816.027 42.3 H 47.0 -4.7 Peak 222 1.0 ______________

720.029 41.5 H 47.0 -5.5 Peak 98 1.0 ______________

912.031 39.8 H 47.0 -7.2 Peak 194 1.0
320.001 38.6 H 47.0 -8.4 Peak 380 3.0 ______________

272.041 37.5 V 47.0 -9.5 Peak 149 1.0 ______________

560.001 37.5 H 47.0 -9.5 Peak 214 . ______________

143.177 30.4 V 40 -96 Peak 145 10 ______________

171.815 30.0 V 40.0 A10. Peak 140 1.0 ______________
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?; EIliott FMG Test Data
Mn 22=Cowny

Client: Optovue Job Number: J85563

Model: RTVue XR T-Log Number: 185575
_________Account Manager: Sheareen Washington

Contact: David Chen
Standard: EN 60601-1-2:2007 Class: A

Run #1: Preliminary Radiated Emissions, 30 - 1000 MHz

Preliminar qluasi-peak readingis (no manipulation of EUT interface cables) ____ _______________

Frequency Level Pol EN55011 A Detector Azimuth Height* Comments
MHz _ dBuV/m v/ Limit IMargin 2k/OP/Avg degrees meters _______________

816.027 42.8 H 47.0 -4.2 OP 223 1.0 OP (1.D0s)
720.029 42.1 H 47.0 -4.9 OP 96 1.0 OP (1.0s)
912.031 39.9 H 47.0 -7.1 OP 193 1.0 OP (l.O0s)
320.001 39.6 H 47.0 -7.4 OP 360 3.0 Op (1.00s)
272.041 37.7 V 47.0 -9.3 OP 150 1.0 OP (lO00s)
560.001 37.6 H 47.0 -9.4 QP 212 1.5 OP (1O0s)
171.815 30.2 V 40.0 -9.8 OP 1 139 1.0 OQP (1O0s)
143.177 29.7 V 1 40.0 1-10.3 OP 1 144 1 1.0 OQP (1O0s)

Run #2: Maximized Readings From Run #1
Maximized quasi-peak readings (includes manipulation of EUT interface cables)

Frequency Range Test Distance Limit Distance Extrapolation Factor
30 -1000 MHz 10 10 0.0

Frequency Level Pol EN5501 1 A Detector Azimuth Height Comments
MHz dBLtV/m v/ Limit IMargin Pk/OP/Avg degrees meters _______________

816.027 42.8 H 47.0 -4.2 OP 223 1.0 OP (1.00s)
720,029 42.1 H 47.0 -4.9 OPD 96 1.0 OP (1.D0s)
912.031 39.9 H 47.0 -7.1 O P 193 1.0 OP (l.O0s)
320.001 39.6 H 47.0 -7.4 OPD 360 3.0 OP (1.00s)
272.041 37.7 V 47.0 -9.3 O P 150 1.0 OPD (lO00s)
560.001 1 37.6 1 H 47.0 -9.4 O QP 1 212 1.5 OQP (1.00s)
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?eEIliott FMC Test Data
Client: Optovue ___ __ Job Number:! J85563

Model: RTVue XRTigNme:T57
Account Manager, Sheareen Washington

Contact: David Chen
Standard: EN 60601-1-2.2007 Class:IA

Test Configuration Photograph #1
(Radiated Emissions)
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!:EIliott E_ o MC Test Data
Client: Optovue I_____ Job_________ Number:1IJ85563

Model: RTVue XR I T o Nme.T57
_________ _______ -__________ J Account Manager! Sheareen Washington

Contact: David Chen -___ __1 ______

Standard: EN 60601-1-2:2007 I sTIA

Test Configuration Photograph #2
(Radiated Emissions)
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!eElliott EMC Test Data
Client: Optovue JobNumber:1J85563

Model: RTVue XR T-Log Number: T85575
Account Manager: Sheareen Washington

Contact: David Chen
Standard: EN 60601-1-2:2007 Class: A

Conducted Emissions
(Elliott Laboratories Fremont Facility Semi-A nechoic Chamber)

Test Specific Details
Objective: The objective of this test session is to perform final qualification testing of the [UT with respect to the

specification listed above.

Date of Test: 1112312011 Config. Used: 1
Test Engineer: Chris Groat Config Change: none
Test Location: Fremont Chamber #3 [UT Voltage: 120V/6OHz

General Test Configuration
For tabletop equipment, the [UT was located on a fiberglass table inside the semi-anechoic chamber, 40 cm from a vertical coupling
plane and 80cm from the LISN. A second LISN was used for all local support equipment. Remote support equipment was located
outside of the semi-anechoic chamber. Any cables running to remote support equipment where routed through metal conduit and when
possible passed through a ferrite clamp upon exiting the chamber.

Ambient Conditions: Temperature: 21 'C
Rel. Humidity: 34 %

Summary of Results

Run # Test Performed Limit Result Margin
1 CE, AC Power,120V/6OHz Class A Pass 36.2dBpV @ 0.996MHz (-23.8dB)

Modifications Made During Testing

No modifications were made to the [UT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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!:Elliott EMC Test Data
Client: Optovue ___ Job Number:1J85563

Model: RTVue XR T-Log Number:j85575

Contct: avidChenAccount Manager) !Sheareen Washington

Standard: E-N 60161-1-2200 -ClssA

Run #1: AC Power Port Conducted Emissions, 0.15 - 30MHz, 12OVI6OHz

Run #1: .150MHz -30MHz Neutral

I 0 0 -F ...

i 70.0-

5760.0-

a50.0-

0 ,0

E

0.150 
1.0 10.000 30.001Frequency (MHz)

Run #1: .1 50MHz - 30M'Hz Line

80.0 - ... . .

70.0-'i

60X0-

4,.0

-v.0

0.150 1.000 F e u n y( z)10.000 30.001
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!:Elliott EMC Test Data
Client: Optovue Job Number: J85563

Model: RTVue XR TLgNme:157
Account Manager Sheareen Washington

Contact: David Chen I__________

Standard: EN 60601-1-2:2007 Class_______ __________

Run #1: AC Power Port Conducted Emissions, 0.15 - 30MHz, 12OVI6OHz

Preliminar peak readingls captured during pre-scan (peak readings vs. average limit)
Frequency Level AC Class A Detector Comments

MRz du Line Limit IMargin OP/Ave ________________________

7.397 45.0 Line 1 60.0 -15.0 Peak ________________________

7.666 44.3 Line 1 60.0 -15.7 Peak ________________________

7.217 42.7 Line 1 60.0 -17.3 Peak ________________________

0.996 40.8 Neutral 60.0 -19.2 Peak
0.934 40. 5 Neutral 60.0 -19.5 Peak ________________________

7.750 39.5 Neutral 60.0 -05 Pek ________________________

1.058 37.4 Neutral 60.0 -22. Pek _______________________

Final guasi-peak and average readings
Frequency Level AC Class A Detector Comments

MRz~ jf Line Limit Marqin OP/Ave
0.996 36.2 Neutral 60.0 -23.8 AVG AVG (0.10s)
0,934 35.0 Neutral 60.0 -25.0 AVG _AVG 0.1 s)
1.058 33.6 Neutral 60.0 -26.4 AVG AVG (0.10s)
7.397 32.8 Line 1 60.0 -27.2 AVG AVG (0,l1Os)
7.217 30.9 Line 1 60.0 -29.1 AVG AVG (0. 1Os)
7.666 30.7 Line 1 60.0 -29.3 AVG AVG (0.10s)
7.397 43.3 Line 1 73.0 -29.7 OP OP (lO00s)
7.666 41.3 Line 1 73.0 -31.7 Op OP (1.O0s)
7.217 40.6 Line 1 73.0 -32.4 OP OP (lO00s)
0.996 40.5 Neutral 73.0 -32.5 OP OP (1.00s)
0.934 40.4 Neutral 73.0 -32.6 OP OP (lO00s)
7.750 26.7 Neutral 60.0 -33.3 AVG AVG (0.l1Os)
1.058 38.5 Neutral 73.0 -34.5 OP OPD (lO0s)
7.750 37.0 Neutral 73.0 -36.0 OP OI P (1.00s)
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ce:E I I itt JbEMC Test Data
-client: Optovue Job_______ Number: J85563

Model RT~u XRI-Log Number: 185575

i Account Managier: Sheareen Washington
Contact: David Chen

Standard: EN 60601-1-2:2007 Class:IA

Test Configuration Photograph #1
(Conducted Emissions - Power Port)
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7Elliott EMC Test Data
Client: Optcovue ___ __ Job Number: J85563

Model: RTVue XR T-tog Number: IT85575
Account Manager: Sheareen Washington

Contact: David Chen
Standard: EN6601-1-2:2007 jClass.'-A

Test Conflguration Photograph #2
(Conducted Emissions - Power Port)

jk-~~ 01L L
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?EI~iot JobEMC Test Data
Client. [Optovue Jo Number: J85563
Model: RTVue XR T-Log Number: T85575

________________________________________________ Account Maaer Sheareen Washington

Contact: [David Chen
Immunity Standard(s): EN 60601-1-2:2007 jEnvironment: Medical

Electrostatic Discharge (EN 61 000-4-2)

Test Specific Details
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the specification

listed above.

Date of Test: 11/2312011 17:23 Config. Used: 1
Test Engineer: Vishal Narayan\ Config Change: None
Test Location: Fremont EMC Lab #1 EUT Voltage: 120V160Hz

General Test Configuration
For table-top equipment, the EUT and all local support equipment were located on a 0.5-mm thick insulating layer above a horizontal
coupling plane, 80 cm above a ground reference plane.

Unless otherwise stated, ten discharges at each voltage, and polarity, were applied to each test point listed. Contact discharges were
applied to coupling planes and conductive surfaces of the EUT. Air discharges were applied to any non-conductive surfaces of the EUT.
The VCP was located on the table top for table top devices and 80cm above the ground plane for floor standing equipment.

The determination as to the test point being a part of a conductive or non-conductive surface was based on the manufacturer's
declaration.

Ambient Conditions: Temperature: 22 'C
Relative Humidity: 33 %

Pressure: 1014 mb

Summary of Results - Electrostatic Discharges
Run # I Port Test Level Performance Criteria CommentsI Required I Applied Required IMet/ Result

1 Enclosure 6k'V CD 6kV CD A A/IPass
I 8kVA 8kV AD

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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ElliottEMC Test Data
Client, Optovue JbNumber:856
Model: RTVue XR 1-Log Number: 1T85575

________________ AccountManagl ShaenWsigon
Contact David Chen ____________

Immunity Standard(s): EN 60601-1-2:2007 Environment:' 'Medical
Run #1: Electrostatic Discharge

Indirect Discharges Positive PolarityN tv Plrt
(To Coupling Planes) (kV (kV)-

Contact Level 1 Level 2 Level 3 Level 4 Level 1 Level 2 Level 3 Level 4

Mode 2 4 6 84 8
Vertical Coupling Plane (VCP) located 10cm from the x x x x x
front. rear, left and right sides of the EUT _______

Horizontal Coupling Plane (HCP) located 10cm from X X x x x
the front, rear, left and right sides of the EUT ___

Direct Discharges Positive Polarity Negative***Po.!arity
(To the EUT) (kVV ) kV )I l

Contact Level 1 Level 2 Level 3 Level 4 Level 1 Level 2 Level 3 Level 4
Mode 2 4 6 8 2 4 6 I

Tested the actual table, Desktop PC, Monitor,
Keyboard and the Eye Scanner as a system __ ___

All Sides xx x x
All Conductive Surfaces X X x x x
All Connector Shields X X Nt
Latches x x x
Screwsx x x x
Buttons, switches and latches x xx x
Joystick x x x x

Air Discharge Level 1 Level 2 Level 3 Level 4 Level 1 Level 2 Level 3 Level 4

Mode 2 4 8 1 2 8

Tested the actual table, Desktop PC, Monitor,
Keyboard and the Eye Scanner as a system ___

All Sides x x x 29
All Seams xx x X
All Non-Conductive Surfaces x x AM x x X
Display x x xx x

LED's x X
Buttons, Switches and Knobs xxx
Keyboard x x X 12_______

Joystick x x__:Wz x x_

Cables X X
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Elliott Jo EMC Test Data
Client: I optovue JbNumber: J85563
Model: RTVue XR I-Log Number: T85575

__________________ _____________________________________Account Manager:4Seareen Washington

Contact: I David ChenI
Immunity Standard(s): lEN 60601-1-2:2007 Environment: IMedicalI

Continuation of Run #1

Note: An "X' indicates that the unit continued to operate as intended. The EUT had a continuous video stream of the retina scan.
There were no errors reported.

Note: ND: No discharge was possible due to the lack of a discharge path to ground from the test point.
HCP: Horizontal Coupling Plane. VCP: Vertical Coupling Plane

Note 1: When discharge was applied to the connector shield of the front firewire, USB and Audio Ports the PC froze up. The mouse and
the keyboard were not responding. The video stream of the retina scan seemed to be frozen up. The PC had lo be restarted.
Retested and the error was repealable.
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El Ii ott JbEMC Test Data
Client: Optovue JbNumber: J85563
Model: RTVue XR I-Log Number: T85575

______ ______Account Manager: Sheareen Washington
___ ~Contact: David Chen - ___

immunity Standard(s): EN 60601-1-2:2007 Environment: Medical

Test Configuration Photograph #1
(Electrostatic Discharge, EN 61000--2)
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1 Elliott JbEMC Test Data
Client: Optovue Jo Number: J85563
Model: RTVue XR T-Log Number: T85575

______ Dvi Ce Account Manager Sheareen Washington

Immunity Standard(s): EN 60601-1-2:2007 Environment:____ Medical _______

Test Configuration Photograph #2
(Electrostatic Discharge, EN 61000-4-2)

Fi(6
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1?EIliott JbEMC Test Data
An2IC= l. fY_________

Client: eptovueNumber: J85563
Model. Rpoe~u X R T-Log Number T85575

_________________ __________________________________Account Manager. Sheareen Washington

Contact. David Chen ____________

Immunity Standard(s): EN 60601-1-2:2007 Environment: Medical

Radiated Immunity (EN 61 000-4-3)

Test Specific Details
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the specification

listed above.

Dale of Test: 111/27/2011 9:52 Config. Used: 1
Test Engineer: Chris Groat Config Change: none
Test Location: Fremont Chamber #6 EUT Voltage: 1 20V/6OHz

General Test Configuration
The EUT and all local support equipment were located on a turntable in an anechoic chamber. All remote support equipment was
located outside the chamber. Interface cabling to the remote support equipment was routed along the floor and, where possible, passed
through ferrite clamps at the exit point from the chamber.

Ambient Conditions: Temperature: 21 'C
Rel. Humidity: 42 %

Summary of ResulIts- Radiated Immunity -F Promnecira
Run #l Port Test Level PeroraneeCitri

II Required Applied Required Met/ Result Cmet
EN 60601-1-2:2007

80-2500 MHz 80-2500 MHz
1 Enclosure 1 kHz 80% AM 1 kHz 80% AM A A I Pass Refer to Individual Run

1 3 V/m 3 V/m

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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!:Eliott FMC Test Data
Client:Optovue Job Number:!J85563
Model: ,RTVue XR T-Log Number: JT85575

---- 4 ------ Account Manaer:Sheree Washington

____Contact:David Chen ___________

Immunity Standard(s): EN 60601-1-2:2007 Environment Medical

Run #1: Radiated Immunity, 80-2500 MI-z (EN61000-4-3)

Frequency: 80-1000 MHz 1-2.5 GHz
Step Size: 1 % H 1 %

Dwell time: 2874 ms 2874 ms
Field Uniformity: 1.5m x i.5m 1.Omx 1Cmr

Test Distance:~ 2 meters 2 meters

Modulation Details
Modulating Fre uency:J11 kHz

Modulation: JAM
Depth / Deviation: 180%

Frequency Level Front Left Side Rear Right To Bottom
Range (MHz) V/rn Vert Horiz. Vert. Honiz. Vert. Horiz. Vert. Horiz. Vert. IHoriz. Vert. IHoniz.

ENS55024 Select 3 X X X X X X X X
Frequencies

(Note 1) W

Test tiles used for this run:
The following calibration files from U:\EMC Stuff\RI Playback Files FTACH6\urrent\80-1 000 MHz (April 201 0)\03 Vm\ were used:

Position A 1.55m 80 MHz - 1000 MHz H 3Vm~crf
Position A 1.55m 80 MHz -1000 MHz V 3Vmcrf

The following calibration files from U:\EMC StuffiRl Playback Files FT\CH6\Current\1-2.7 GHz (April 2010)\3 Vm\ were used:
Position B 1.3m High 1000 MHz -2700 MHz H 3Vm.crf
Position B 1.3m High 1000 MHz -2700 MHz V 3Vm.crf

Note: An "X" indicates that the unit continued to operate as intended. The EUT had a continuous video stream of the retina scan.
Normal operation is indicated by a continuous video stream of the retina scan. When warninglerror messages pops up this is
acceptable as long as the system can be restarted. Then continue to perform imaging on the computer screen which shall be
monitored by the PC Monitor. There were no errors reported.

Note 1: As the E UT was telecommunications terminal equipment, functional checks of the system were made at the selected
frequencies detailed in EN 55024 in accordance with Annex A of the standard. The selected frequencies are 80. 120, 160, 230,
434, 460, 600, 863 and 900 MHz.
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rEIliottJoEMTetDa
An91 E C etD t

Client:.Optovue JbNumber: J85563
Model-'RTVue XR T-Log Number:! T85575

______-~ Contact: DavidCen Account Managr Sheareen Wasigo

munity Stnads:E 00--:07Environment:: Medical

Test Configuration Photograph #1
(Radiated Immunity, EN 61000-4-3)
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Elliot FMC Test Data
Client: Optovue Job Number:jJ185563
Model:. RiVue XR T-Log Number: IT85575

___________ ___________Account Mapgn : Seaee Washingto
- , Contact: David Chen _ _________

Immunt Stnard(s): EN 60601-1220 Environment: IMedical

Test Configuration Photograph #2
(Radiated Immunity, EN 61000-4-3)
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!; EIfiott EMC Test Data
Client: I!Pptovue Job Number. IJ85563
Model:JIRTVue XR T-Log Number: T85575

___________ ________________I_____ Account Manager Sheareen Washington

Contact: I David Chen
Immunity Standard(s):IJEN 60601-1-2:2007 Environment: Medical

Electrical Fast Transient/Burst (EFTIB) (EN 61 000-4-4)

Test Specific Details
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the specification

listed above.

Date of Test: 11/2312011 17:23 Config. Used: 1
lest Engineer: Vishal Narayan Config Change: None
lest Location: Fremont EMC Lab #1 EUT Voltage: 120V/6OHz

General Test Configuration
The EUT system was located 10 cm above a ground reference plane. A 0.5m tong power cord was used between the EUT's power port
and the coupling/decoupling network. Interference was coupled onto the cables connected to the ports identified in the test data tables
using the capacitive trench, with a maximum length of 0.5m of cable between the interface port and the trench.

Ambient Conditions:
Temperature: 20 'C
Rel. Humidity: 41 %

Summary of Results

Run # PortTest Level Performance Criteria CmetRun Por Reuire AppiedRequired Met/I Result cmet

1 AC Power +2IV 2 2kV A A /Pass

Modifications Made During Jesting
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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?e El Ii ott EMC Test Data
Client: Optovue Job Number: ,J85563

Model: RTVue XR T-Log Number: IT85575
S~Account Manager: LSheareeni Wasnto

Contact: David Chen
Immunity Standard(s): EN 60601-1-2:2007 Environment:: Medical

Run #1: Efl/B Testing

I Test Parameters
Waveform: 5 ns (50 ns Burst Period: 300 ms

Repetition Frequency: 5 kHz (2.5 kHz 4 kV) Burst Width: 15 ms;

Applied Positive Polarity Negative Polarity
Location kW Jk(W

Power Line Level 1 Level 2j Level 3 Level 4 Level 1 Level 2 1Level 3 Level 4
AC Power Port(s) 0.5 1.0 20 40 0.5 1.0 20 40

Line + Neutral + Protective Earth X X xx x x
(3- Wire AC Power Por)I I

Note: fAn "Xindicates that the unit continued to operate as intended. The EUT had a continuous video stream of the retina scan.
IThere were no errors rep oiled.

Note 1: IThe interface cables for the 110 ports tested were routed through the capacitive trench and tested simultaneously
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1 Elliott EMC Test Data
Client: Optovue Job Number: J85563
Modeli RTVue XR T-Log Number T85575

S~AccountManagerjheareen Washijpgn _

Contact: David Chen
-immunity Standard(s): EN 60601-1 -2:2007 Environment: Medical

Test Configuration Photograph #1
(Electrical Fast TransientjBurst, EN 61000-4-4)
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1 :EliottEMC Test Data
Clien: OpovueJob Number:1IJ85563
Model RT~e XRT-Log Number: IT85575

-___ -__-----__-_---_ ----__ - AccoauntMana~er Shaen.W nn-
___ Contact: David Chen

-- Immunity Standard(s): EN 60601 -1-2:2007 EvrnetJeia

Test Configuration Photograph #2
(Electrical Fast TransienUBurst, EN 61000-4-4)
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!:Elliott EMC Test Data
Client:icptovue Job Number: J56
Model: IRTVue XR T-Log Number: T85575

I Account Manager: Sheareen Washington
Contact: I David Chen ____________ ____________

Immunity Standard(s): IEN 60601-1-2:2007 IEnvironment Medical

Surge (EN 61000-4-5)

Test Specific Details
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the specification

listed above.

Date of Test: 11/28/2011 18:01 Config. Used: 1
Test Engineer: Vishal Narayan Config Change: None
Test Location: Fremont EMC Lab #2 EUT Voltage: 1 20V/6OHz

General lest Configuration
The EUT and all local support equipment were located on a non-conductive bench.

Ambient Conditions: Temperature: 20 'C
Rel. Humidity: 41 %

Summary of Results

Run # Port Test Level Performance Criteria Comments

1 AC Power ±12 kVDCM ±1 kVDCM A A/Pass

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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eoEIliota FMC Test Data
Client: Optovue Job Number: I1J85563
Model: RTVue XR T-Log Number: J85575

Contact: David Chen __~~AcutMngr haenWsigo
Immunity Standard(s): EN6601-1*-2:2007 tEnvironment:! Medical

Run #1: Surge Immunity, Power Line
AC Power Port

Test Parameters
Waveform: 1.2/50 S

Impedance: 12 Ohms (Common Mode) 2 Ohms (Differential Mode)

Applied Positive Polarity _ __Negative Polarity
Location kW (W

Power Level I Level 2 1 Level 3 1Level 4 1 Level 1 1Level 2 1 Level 3 Lel4
Line 0. 1.0 20 40 0,5 10 20 40

Line to Line (Differential Mode)

900 x x x x

1800 x x x x

2700 x x V x

Line to PE (Common Mode) ___

900 x x xx x

180'
270' x x xx x

Neutral to PE (Common Mode) __ ___

900

1800
270' x___ x x x x

Note: The EUT had a continuous video stream of the retina scan. There were no errors reported.
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IoElliott FMC Test Data
Client: Optovue Job Number: 'J85563
Model: RTVue XR T-Log Number., TB5575

______Account Manager: SheareenWashington
________Contact: David Chen-l- __

Immuniy Standardf(s):EN 60601-1-2:2007 Environment:: Medical

Test Configuration Photograph #1
(Surge. EN 61000-4-5)
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eEI I iott EMC Test Data
'

Client: Optovue Job Number:!1J85563
Model: RTVue XR T-Log Number:, T8557b

______ ~Account Manae:Seareen Washingto
____ Contact:_David Chen

-- Immunity Sadr(s): EN 60601-1 -2:2007 _______________________-

Test Configuration Photograph #2
(Surge, EN 61000-4-5)
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?; EIliott EMC Test Data
Client: I ptovue Job Number: IJ85563
Model: IRTVue XR I-Log Number: T85575

Contact: IDavid ChenI
Immunity Standard(s):IEN 60601-1-2:2007 Environment: I Medical

Conducted Immunity (EN 61 000-4-6)

Test Specific Details
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the specification

listed above.

Date of Test: 11/28/2011 19:00 Config. Used: 1
Test Engineer: Vishal Narayan Config Change: None
Test Location: Fremont EMC Lab #2 EUT Voltage: 120V/6OHz

General Test Configuration
The EUT and all local support equipment were placed on an insulating support 10 cm above a ground reference plane. All interface
cables between parts of the EUT (for equipment comprising several units) and to local support equipment were also placed on the
insulating support. All interface cabling between the EUT and the coupling and dlecoupling network(s) were located 310o 5 cm above the
ground reference plane.

Ambient Conditions: Temperature: 20 'C
Rel. Humidity: 41 %

Summar of Results -Conducted Immunity ______ _____ ____________

Run # Port Test Level Performance Criteria Cmet
_________________ Required I Applied Required Met / Result Cmet

0. 15-80MHz 0.15-80MHz
1 AC power 1 kHz8OAM lkHz8O%AM A A/IPass

_____ __________ 3 Vrm 3_Vrms ________________

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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?; EIliott EMC Test Data
M, Zzzfl, wy___ _____

Client:1 lptovue Job Number: J85563
Model: RTVue XR T-Log Number: T85575

_________________ I __________________________________Account Mngr Sheareen Washington
Contact: IDavid Chen

Immunity Standard(s):IEN 60601-1-2:2007 Environment: Medical

Run #1: Conducted Susceptibility (Er'61000-4-6)

I Test Level: 3 Vrms IModulation Details
Step Size: 1 % Modulating Frequency: 1 k~z

Dwell time: 2874 ms Modulation: AM
Depth /Deviation:0

Frequenc Ran e Port Under Test Injection Method Cmet
MHz

0.15-80 Power Suppl M3 Notel1

Note 1: IThe EUT had a continuous video stream of the retina scan. There were no errors reported.
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eEI I iott FMC Test Data
Client. Optovue Job Number. J85563
Model: RiVue XR f-Log Number: T85575

._ ....... .... . Account Manager Sheareen Washington
Contact: David Chen . .. ...

immunity Standard(s): EN 60601-1-2:2007 Environment: 1Medical

Test Configuration Photograph #1
(Conducted Immunity, EN 61000-4-6)
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!:Eliott EMC Test Data
Client: Optovue jJob Number::J85563
Model. RTVue XR f-Log Number T85575

Conact Daid henAccount Manager Sheareen Washington

lmmunity Standard(s): EN 60601-1-2:2007 Environment:. Medical

Test Configuration Photograph #2
(Conducted Immunity, EN 61000-4-6)
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?! EIliott EMC Test Data
Client:lIOptovue Job Number J85563
Model:JRTVue XR TLgNme:T85575

_________________ __________________________________ Account Manager: Sheareen Washington

Contact: IlDavid Chen ___________

Immunity Standard(s): IEN 60601-1-2:2007 Environment: Medical

Power Frequency Magnetic Field (EN 61000-4-8)

Test Specific Details
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the specification

listed above.

Date of Test: 11/27/2011 9:52 Config. Used: 1
Test Engineer: Chris Groat Config Change: none
Test Location: Fremont EMC Lab #5 EUT Voltage: 120V/50/6OHz

General lest Configuration
The EUT and all local support equipment were located above a conductive ground plane. The EUT was positioned inside the 1 mn field-
generating loop during the test.

Ambient Conditions Temperature: 21 'C
Rel. Humidity: 42 %

Sm ayof Results
Run # Port Test Level Performance Criteria Cmet

_______________ I Required I Applied Required Met I Result Cmet

1 Enclosure 3 Nlm 3 N/m AA/Ps ee oIdvdau50Hz/160Hz 50Hz /60H z AA/Ps ee oIdvda u

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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!:Elliott FMC Test Data
Ci en jOptovue IJob Number: IJ85563
Model.] RTVue XR T-Log Number. T85575

_________________ ___________________________________Account Manager: Sheareen Washington

Contact: IDavid Chen
Immunity Standard(s): EN 60601-1-2:2007 Environment: Medical

Run #1: Power Frequency Magnetic Field Immunity (EN61000-4-8)

Frequency (Hz) Level ________EUT Orientation _______

50m XAxis Y. Axis ..Z..__Axis

5 0 1 . 1m 7_ _ _ _ 7_ _ _ " T x i

Frequency (Hz) Level [______ EUT Orientation _ ____

_______ A/m { X1 Axis Y"(Axis Z"' Axis
60 j1.0 X X _____ X
60 3.0 X______ X______ X

Notes:
Note 1: An X' indicates that the unit continued to operate as intended. The EUT had a continuous video stream of the retina scan.

Normal operation is indicated by a continuous video stream of the retina scan. When warninglerror messages pops up this is
acceptable as long as the system can be restarted. Then continue to perform imaging on the computer screen which shall be
monitored by the PC Monitor. There were no errors reported.
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1 Elliott FMC Test Data
Client: Optovue Job Number:HJB556S
Model: RTVue XR T-Log Number: 185575

-_____ - ---.... 'Account Manaqger eareen Washington
--- -------- Contact:. David Chen . ...-----
Immunity Standard(s): EN 60601-1-2:2007 Environment: Medical

Test Configuration Photograph #1
(Power Frequency Magnetic Immunity, EN 61000-4-8)

17 ?5
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cEI I iott JoEMC Test Data
Client: Optovue JbNumber: 1J85563
Model:. RTVue XR I-Log Number: IT85575

____________ - AccountMajger Sheareen Washinton
Contact: David Chen _______ ___IEvrnet eia

Immunity Standard(s): EN 60601-1-2:2007 Environment: Medical___________

Test Configuration Photograph #2
(Power Frequency Magnetic Immunity, EN 61000-4-8)
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EIBliott EMC Test Data
Client: Optovue Job Number: J85563
Model. RTVue XR T-Log Number., T85575

________ Account Manager:, Sheareen Wasito
____ ~Contact: David Chen ____

Immunity Standard(s): EN 60601-1-2:2007 Environment: IMedical

Voltage Dips and Interrupts (EN 61000-4-11)

Test Specific Details
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the specification

listed above.

Date of Test: 11123/2011 17:23 Config. Used: 1
Test Engineer: Vishal Narayan Config Change: None
Test Location: Fremont EMC Lab #1 EUT Voltage: 1 20V/6OHz

General Test Configuration
The EUT and all local support equipment were located on a non-conductive bench.

Ambient Conditions: Temperature: 21 'C
Rel. Humidity: 33 %

Summary of Results _________________________________

Run # Port Test Level Performance Criteria CommentsRequired Applied Required Met I Result

1 AC power >5>9%A A /Pass
__________ 0.5 peiods .~priod ______________ _______________

1 AC power 60% 60% A A / Pass Refer to Note 3
____________ 5 periods 5 periods ______________________________

1 AC power 30% 3%A A/IPass
_____ ____________ 25 periods 125 periods ______________________________

AC power >95% >95% AAPs ee oNt1 AC power 5 seconds 5 seconds AA/Ps ee oNt

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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!:Elliott EMC Test Data
Client:1 lptovue Job Numbelr jJ85563
Model: RTVue XR T-Log Number [85575

______________ Account Manager: I Sheareen Washington
Contact: I David Chen

Immunity Standard(s): IlEN 60601-1-2:2007 Environment:____ _______________

Run #1: Voltage Dips and Interrupts

Nominal 0perating Voltage of EUT: 120 Volts 60 Hz

Voltage Dips/Time Pr ne et ItrutVlaeCmet
% I ms or % / periods Pr ne etItrutVlaeCmet

>9%AOoe V Note 1
0.5 periods A oe

60% AC Power 48V Note?2
5 periods ___________ ___________ _______________________

30%ACPwr8VNt1
25 periodsACPwr8VNt1

>95% A oe VNt
5 seconds AC Poe IVNt

Note 1: The EUT had a continuous video stream of the retina scan. There were no errors reported,
Note 2: The Monitor turned off for 5 periods and then turned back ON. When the monitor turned back ON the display a continuous video

stream of the retina scan proving that the scanner and the PC never turned OFF.

Note 3: The whole system turned OFF and had to be restarted.
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1e:EIliott FMC Test Data
Client: Optovue Job Number: J85563
Model: RTVue XR T-Log Number: T85575

_________ ~Accutaner Sheareen Washingion
Contact:. David Chen

Immunity Standard(s): -EN 60601-1-2:2007 Environment: Medical

Test Configuration Photograph #1
(Voltage Dips and Interrupts, EN 61000-4-11)
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eEI I iott EMC Test Data
Client: Optovue Job Number: IJ85563
Model: RTVue XR T-Log Number: IT85575

__________________Account Manager Sheareen Washington
____ Contact: David Chen......
Immunity Standard(s): EN 60601 -1-2:2007 Environment: I Medical

Test Configuration Photograph #2
(Voltage Dips and Interrupts, EN 61000-4-11)
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Elliott Laboratories. Inc. -- EMC Department Test Report
Report Date: May IS, 2006 Reisysue Date: January 16, 2012

Appendix C Current Harmonics Test Data (EN 6 1000-3-2)
Harmonics - Class-A per A-14(Run time)

EUT: RTVue Tested by: Chris Groat
Test category: Class-A per A-14 (European limits) Test Margin: 100
Test date: 411812006 Start time: 11:33:47 AM End time: 11:43:57 AM
Test duration (min): 10 Data file name: H-000751 .cts data
Comment: J63556iT63585
Customer: Optovue

Test Result: Pass Source qualification: Normal

Current & voltaae waveforms

9 150

6 10oo<
3 5 0

-3 -50 0
0 0 0

1- <

(3 -6 -100
-9 -150

Harmonics and Class A limit line European Limits

3.5
'3.0

E .5

U) 2.0

Of 1.5
C
02 1.0

0 0.5 1L
0.0 w ----------------

4 8 12 16 20 24 28 32 36 40
Harmonic #

Test result: Pass Worst harmonic was #7 with 27.42 % of the limit.
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Elliott Laboratories, Inc. -- EMC Department Test Report

Report Date: May 15, 2006 Reissue Date: January 16, 2012

Current Test Result Summary (Run time)

EUT: RTVue Tested by: Chris Groat
Test category: Class-A per A-14 (European limits) Test Margin: 100
Test date: 4/18/2006 Start time: 11:33:47 AM End time: 11:43:57 AM
Test duration (min): 10 Data file name: H-000751.cts-data
Comment: J63556/T63585
Customer: Optovue

Test Result: Pass Source qualification: Normal

Highest parameter values during test:
V_RMS (Volts): 100.38
I_Peak (Amps): 7.720 IRMS (Amps): 3.539
IFund (Amps): 3.402 Crest Factor: 2.609
Power (Waifts): 343 Power Factor: 0.966

Harm# Harms(avg) 100%Limit %of Limit Harms(max) 150%Limit %of Limit Status

2 0.051 1.080 4.7 0.058 1.620 3.56 Pass
3 0.733 2.300 31.9 0.779 3.450 22.58 Pass
4 0.040 0.430 9.3 0.043 0.645 6.61 Pass
5 0.457 1.440 31.7 0.471 2.160 21.81 Pass
6 0.017 0.300 5.7 0.019 0.450 4.23 Pass
7 0.307 0.770 39.8 0.317 1.155 27.42 Pass
8 0.011 0.230 4.9 0.013 0.345 3.64 Pass
9 0.114 0.400 28.4 0.117 0.600 19.48 Pass

10 0.005 0.184 2.8 0.007 0.276 2.46 Pass
11 0.016 0.330 4.8 0.021 0.495 4.33 Pass
12 0.004 0.153 2.9 0.006 0.230 2.67 Pass
13 0.049 0.210 23.2 0.055 0.315 17.30 Pass
14 0.004 0.131 2.8 0.005 0.197 2.65 Pass
15 0.045 0.150 30.0 0.048 0.225 21.35 Pass
16 0.004 0.115 3.2 0.005 0.173 3.03 Pass
17 0.026 0.132 19.4 0.028 0.199 14.11 Pass
18 0.004 0.102 3.6 0.005 0.153 3.24 Pass
19 0.009 0.118 7.3 0.010 0.178 5.82 Pass
20 0.004 0.092 4.1 0.005 0.138 3.80 Pass
21 0.014 0.107 13.0 0.016 0.161 9.68 Pass
22 0.004 0.084 4.3 0.005 0.125 3.99 Pass
23 0.015 0.098 15.3 0.016 0.147 11.22 Pass
24 0.004 0.077 4.6 0.005 0.115 4.22 Pass
25 0.009 0.090 10.2 0.010 0.135 7.58 Pass
26 0.003 0.071 4.8 0.005 0.106 4.63 Pass
27 0.005 0.083 6.4 0.006 0.125 4.88 Pass
28 0.003 0.066 5.1 0.005 0.099 4.69 Pass
29 0.015 0.078 18.7 0.016 0.116 13.79 Pass
30 0.003 0.061 5.5 0.005 0.092 5.10 Pass
31 0.006 0.073 8.1 0.008 0.109 6.99 Pass
32 0.003 0.058 5.7 0.005 0.086 5.30 Pass
33 0.004 0.068 6.1 0.005 0.102 5.17 Pass
34 0.003 0.054 6.1 0.005 0.081 5.81 Pass
35 0.011 0.064 16.4 0.013 0.096 13.90 Pass
36 0.003 0.051 6.5 0.005 0.077 6.15 Pass
37 0.005 0.061 7.7 0.006 0.091 7.06 Pass
38 0.003 0.048 6.9 0.005 0.073 6.66 Pass
39 0.008 0.058 14.1 0.011 0.087 12.30 Pass
40 0.003 0.046 5.6 0.004 0.069 5.50 Pass
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Elliott Laboratories, Inc. -- EMC Deportment Test Report
Report Date: Mai, 15, 2006 Reissue Date: January 16, 2Q12

Voltage Source Verification Data (Run time)

EUT: RTVue Tested by: Chris Groat
Test category: Class-A per A-14 (European limits) Test Margin: 100
Test date: 4/18/2006 Start time: 11:33:47 AM End time: 11:43:57 AM
Test duration (min): 10 Data file name: H-000751.cts-data
Comment: J63556/T63585
Customer: Optovue

Test Result: Pass Source qualification: Normal

Highest parameter values during test:
Voltage (Vrms): 100.38
I_Peak (Amps): 7.720 IRMS (Amps): 3.539
IFund (Amps): 3.402 Crest Factor: 2.609
Power (Wafts): 343 Power Factor: 0.966

Harm# Harmonics V-rms Limit V-rms % of Limit Status

2 0.029 0.201 14.62 OK
3 0.209 0.903 23.19 OK
4 0.016 0.201 7.95 OK
5 0.076 0.401 18.87 OK
6 0.024 0.201 11.78 OK
7 0.070 0.301 23.25 OK
8 0.014 0.201 6.82 OK
9 0.025 0.201 12.41 OK

10 0.009 0.201 4.68 OK
11 0.009 0.100 9.30 OK
12 0.002 0.100 2.11 OK
13 0.006 0.100 5.51 OK
14 0.001 0.100 1.34 OK
15 0.006 0.100 5.87 OK
16 0.003 0.100 3.28 OK
17 0.003 0.100 3.27 OK
18 0.003 0.100 3.18 OK
19 0.001 0.100 1.47 OK
20 0.024 0.100 23.80 OK
21 0.016 0.100 15.47 OK
22 0.011 0.100 10.70 OK
23 0.010 0.100 10.29 OK
24 0.011 0.100 10.56 OK
25 0.001 0.100 1.49 OK
26 0.011 0.100 11.21 OK
27 0.001 0.100 1.30 OK
28 0.011 0.100 11.43 OK
29 0.023 0.100 23.35 OK
30 0.010 0.100 10.35 OK
31 0.013 0.100 13.09 OK
32 0.010 0.100 9.87 OK
33 0.005 0.100 4.62 OK
34 0.010 0.100 9.75 OK
35 0.021 0.100 21.07 OK
36 0.015 0.100 15.38 OK
37 0.019 0.100 18.52 OK
38 0.016 0.100 15.78 OK
39 0.018 0.100 18.26 OK
40 0.028 0.100 27.57 OK

/33
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: May 15, 2006 Reissue Date: January 16, 20 12

Harmonics - Class-A per A-I 4(Run time)

EUT: RTVue Tested by: Chris Groat
Test category: Class-A per A-14 (European limits) Test Margin: 100
Test date: 4/1812006 Start time: 1:38:08 PM End time: 1:48:18 PM
Test duration (min): 10 Data file name: H-000753.cts-data
Comment: J63556IT63585
Customer: Optovue

Test Result: Pass Source qualification: Normal

Current & voltace waveforms

9 150
-~ 6 i00og

E 3 50

C- <
0) -3 -50 0

c~-6 -100
-9 V-150

Harmonics and Class A limit line European Limits

3.5

32.0
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0)1.0

.5

0o 1 1 - -- - -- - - - - - - - - - - - -

4 8 12 16 20 24 28 32 36 40
Harmonic #

Test result: Pass Worst harmonic was #7 with 28.10 % of the limit.
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: May 1.5, 2006 Reissue Date: January 16, 2012

Current Test Result Summary (Run time)

EUT: RTVue Tested by: Chris Groat
Test category: Class-A per A-14 (European limits) Test Margin: 100
Test date: 4/18/2006 Start time: 1:38:08 PM End time: 1:48:18 PM
Test duration (min): 10 Data file name: H-000753.cts-data
Comment: J635561T63585
Customer: Optovue

Test Result: Pass Source qualification: Normal

Highest parameter values during test:
VRMS (Volts): 120.50
I_Peak (Amps): 6.916 IRMS (Amps): 2.930
IFund (Amps): 2.784 Crest Factor: 2.598
Power (Watts): 338 Power Factor: 0.958

Harm# Harms(avg) 100%Limit %of Limit Harms(max) 150%Limit %of Limit Status

2 0.043 1.080 4.0 0.051 1.620 3.13 Pass
3 0.656 2.300 28.5 0.671 3.450 19.44 Pass
4 0.034 0.430 7.8 0.038 0.645 5.88 Pass
5 0.443 1.440 30.8 0.452 2.160 20.94 Pass
6 0.014 0.300 4.8 0.017 0.450 3.71 Pass
7 0.320 0.770 41.6 0.325 1.155 28.10 Pass
8 0.010 0.230 4.3 0.011 0.345 3.25 Pass
9 0.162 0.400 40.6 0.168 0.600 28.02 Pass

10 0.004 0.184 2.4 0.005 0.276 1.90 Pass
111 0.067 0.330 20.2 0.072 0.495 14.53 Pass
12 0.004 0.153 2.6 0.005 0.230 2.07 Pass
13 0.017 0.210 8.2 0.020 0.315 6.28 Pass
14 0.004 0.131 2.8 0.004 0.197 2.18 Pass
15 0.039 0.150 25.8 0.041 0.225 18.40 Pass
16 0.004 0.115 3.2 0.004 0.173 2.53 Pass
17 0.041 0.132 31.1 0.043 0.199 21.67 Pass
18 0.004 0.102 3.4 0.004 0.153 2.73 Pass
19 0.024 0.118 19.9 0.026 0.178 14.50 Pass
20 0.003 0.092 3.8 0.004 0.138 3.08 Pass
21 0.005 0.107 4.2 0.006 0.161 3.68 Pass
22 0.003 0.084 4.1 0.004 0.125 3.38 Pass
23 0.010 0.098 10.4 0.012 0.147 8.08 Pass
24 0.003 0.077 4.4 0.004 0.115 3.54 Pass
25 0.017 0.090 19.0 0.018 0.135 13.41 Pass
26 0.003 0.071 4.7 0.004 0.106 3.84 Pass
27 0.005 0.083 6.1 0.006 0.125 5.07 Pass
28 0.003 0.066 5.0 0.004 0.099 4.12 Pass
29 0.009 0.078 11.6 0.011 0.116 9.78 Pass
30 0.003 0.061 5.4 0.004 0.092 4.36 Pass
31 0.009 0.073 13.1 0.011 0.109 9.70 Pass
32 0.003 0.058 5.8 0.004 0.086 4.69 Pass
33 0.006 0.068 9.4 0.008 0.102 7.42 Pass
34 0.003 0.054 6.1 0.004 0.081 4.97 Pass
35 0.011 0.064 17.0 0.012 0.096 12.64 Pass
36 0.003 0.051 6.5 0.004 0.077 5.21 Pass
37 0.006 0.061 9.3 0.007 0.091 7.83 Pass
38 0.003 0.048 6.9 0.004 0.073 5.64 Pass
39 0.007 0.058 12.9 0.009 0.087 9.97 Pass
40 0.002 0.046 5.4 0.003 0.069 4.53 Pass
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: May 15, 2006 Reissue Date: January 16, 2012

Voltage Source Verification Data (Run time)

EUT: RTVue Tested by: Chris Groat
Test category: Class-A per A-14 (European limits) Test Margin: 100
Test date: 4/18/2006 Start time: 1:38:08 PM End time: 1:48:18 PM
Test duration (min): 10 Data file name: H-000753.cts-data
Comment: J635561T63585
Customer: Optovue

Test Result: Pass Source qualification: Normal

Highest parameter values during test:
Voltage (Vrms): 120.50
I_Peak (Amps): 6.916 IRMS (Amps): 2.930
I Fund (Amps): 2.784 Crest Factor: 2.598
Power (Watts): 338 Power Factor: 0.958

Harm# Harmonics V-rms Limit V-rms % of Limit Status

2 0.204 0.241 84.79 OK
3 0.341 1.084 31.43 OK
4 0.033 0.241 13.85 OK
5 0.122 0.482 25.26 OK
6 0.012 0.241 5.13 OK
7 0.107 0.361 29.58 OK
8 0.027 0.241 11.14 OK
9 0.054 0.241 22.22 OK

10 0.015 0.241 6.32 OK
11 0.012 0.120 10.15 OK
12 0.001 0.120 0.58 OK
13 0.002 0.120 1.96 OK
14 0.002 0.120 1.61 OK
15 0.004 0.120 3.57 OK
116 0.006 0.120 4.67 OK
17 0.006 0.120 4.83 OK
18 0.012 0.120 9.84 OK
19 0.002 0.120 1.64 OK
20 0.011 0.120 9.04 OK
21 0.001 0.120 1.18 OK
22 0.010 0.120 8.03 OK
23 0.010 0.120 8.52 OK
24 0.010 0.120 7.92 OK
25 0.013 0.120 10.92 OK
26 0.010 0.120 8.47 OK
27 0.002 0.120 1.36 OK
28 0.010 0.120 8.50 OK
29 0.008 0.120 6.31 OK
30 0.015 0.120 12.12 OK
31 0.023 0.120 19.14 OK
32 0.014 0.120 11.48 OK
33 0.017 0.120 13.71 OK
34 0.012 0.120 9.62 OK
35 0.023 0.120 19.02 OK
36 0.011 0.120 9.08 OK
37 0.019 0.120 15.85 OK
38 0.012 0.120 9.75 OK
39 0.018 0.120 15.09 OK
40 0.011 0.120 9.35 OK
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Elliott Laboratories, Inc. -- EMC Department Test Report

Report Date: May 15, 2006 Reissue Date: January 16, 2012

Harmonics - Class-A per A-14(Run time)

EUT: RTVue Tested by: Chris Groat
Test category: Class-A per A-14 (European limits) Test Margin: 100
Test date: 4/1812006 Start time: 2:58:21 PM End time: 3:03:31 PM
Test duration (min): 10 Data file name: H-000755.cts-data
Comment: J63556rT63585
Customer: Optovue

Test Result: Pass Source qualification: Normal

Current & voltage waveforms
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Test result: Pass Worst harmonic was #9 with 15.22 % of the limit.
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: May /I5, 2006 Reissue Date: January 16, 2Q12

Current Test Result Summary (Run time)

EUT: RTVue Tested by: Chris Groat
Test category: Class-A per A-14 (European limits) Test Margin: 100
Test date: 418/2006 Start time: 2:58:21 PM End time: 3:08:31 PM
Test duration (min): 10 Data file name: H-000755.cts-data
Comment: J635561T63585
Customer: Optovue

Test Result: Pass Source qualification: Normal

Highest parameter values during test:
V_RMS (Volts): 230.89
I_Peak (Amps): 3.445 IRMS (Amps): 1.509
IFund (Amps): 1.429 Crest Factor: 2.623
Power (Wats): 332 Power Factor: 0.954

Harm# Harms(avg) 100%Limit %of Limit Harms(max) 150%Limit %of Limit Status

2 0.041 1.080 3.8 0.044 1.620 2.70 Pass
3 0.352 2.300 15.3 0.358 3.450 10.37 Pass
4 0.031 0.430 7.2 0.032 0.645 5.01 Pass
5 0.237 1.440 16.5 0.240 2.160 11.12 Pass
6 0.018 0.300 6.0 0.019 0.450 4.17 Pass
7 0.172 0.770 22.4 0.174 1.155 15.05 Pass
8 0.010 0.230 4.4 0.011 0.345 3.13 Pass
9 0.089 0.400 22.2 0.091 0.600 15.22 Pass

10 0.005 0.184 2.9 0.006 0.276 2.07 Pass
11 0.040 0.330 12.1 0.041 0.495 8.36 Pass
12 0.003 0.153 1.8 0.003 0.230 1.38 Pass
13 0.008 0.210 3.7 0.008 0.315 2.61 Pass
14 0.002 0.131 1.6 0.002 0.197 1.22 Pass
15 0.019 0.150 12.5 0.020 0.225 8.94 Pass
16 0.002 0.115 1.4 0.002 0.173 1.13 Pass
17 0.023 0.132 17.5 0.024 0.199 11.91 Pass
18 0.001 0.102 1.4 0.002 0.153 1.15 Pass
19 0.014 0.118 11.7 0.015 0.178 8.57 Pass
20 0.001 0.092 1.6 0.002 0.138 1.28 Pass
21 0.003 0.107 2.4 0.003 0.161 1.74 Pass
22 0.001 0.084 1.7 0.002 0.125 1.41 Pass
23 0.005 0.098 5.5 0.006 0.147 3.96 Pass
24 0.001 0.077 1.9 0.002 0.115 1.50 Pass
25 0.008 0.090 8.9 0.009 0.135 6.34 Pass
26 0.001 0.071 2.0 0.002 0.106 1.66 Pass
27 0.005 0.083 5.7 0.005 0.125 4.09 Pass
28 0.001 0.066 2.2 0.002 0.099 1.81 Pass
29 0.004 0.078 5.8 0.005 0.116 4.70 Pass
30 0.001 0.061 2.4 0.002 0.092 1.90 Pass
31 0.003 0.073 4.4 0.004 0.109 3.25 Pass
32 0.002 0.058 2.6 0.002 0.086 2.17 Pass
33 0.005 0.068 7.8 0.006 0.102 5.62 Pass
34 0.002 0.054 2.8 0.002 0.081 2.37 Pass
35 0.004 0.064 6.8 0.005 0.096 5.11 Pass
36 0.002 0.051 3.1 0.002 0.077 2.43 Pass
37 0.003 0.061 4.3 0.003 0.091 3.44 Pass
38 0.002 0.048 3.3 0.002 0.073 2.72 Pass
39 0.005 0.058 7.9 0.005 0.087 5.92 Pass
40 0.001 0.046 2.7 0.002 0.069 2.26 Pass

7 3
File: R63864 Rev 4 Page 143

Optovue Inc. Page 665 of 874

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Elliott Laboratories Inc. -- EMC Department Test Report
Report Date: Mai, 15, 2006 Reissue Date: January 16, 2012

Voltage Source Verification Data (Run time)

EUT: RTVue Tested by: Chris Groat
Test category: Class-A per A-14 (European limits) Test Margin: 100
Test date: 4118/2006 Start time: 2:58:21 PM End time: 3:08:31 PM
Test duration (min): 10 Data file name: H-000755.cts-data
Comment: J635561T63585
Customer: Optovue

Test Result: Pass Source qualification: Normal

Highest parameter values during test:
Voltage (Vrms): 230.89
IPeak (Amps): 3.445 IRMS (Amps): 1.509
IFund (Amps): 1.429 Crest Factor: 2.623
Power (Watts): 332 Power Factor: 0.954

Harm# Harmonics V-rms Limit V-rms % of Limit Status

2 0.024 0.462 5.23 OK
3 0.393 2.078 18.90 OK
4 0.023 0.462 5.08 OK
5 0.079 0.923 8.56 OK
6 0.018 0.462 3.90 OK
7 0.088 0.693 12.66 OK
8 0.029 0.462 6.31 OK
9 0.039 0.462 8.45 OK

10 0.014 0.462 3.05 OK
11 0.022 0.231 9.49 OK
12 0.001 0.231 0.57 OK
13 0.003 0.231 1.30 OK
14 0.002 0.231 0.75 OK
15 0.003 0.231 1.39 OK
16 0.011 0.231 4.66 OK
17 0.004 0.231 1.86 OK
18 0.014 0.231 6.08 OK
19 0.003 0.231 1.27 OK
20 0.027 0.231 11.49 OK
21 0.002 0.231 0.66 OK
22 0.008 0.231 3.60 OK
23 0.010 0.231 4.17 OK
24 0.006 0.231 2.60 OK
25 0.001 0.231 0.45 OK
26 0.008 0.231 3.66 OK
27 0.003 0.231 1.37 OK
28 0.006 0.231 2.63 OK
29 0.016 0.231 6.85 OK
30 0.008 0.231 3.57 OK
31 0.012 0.231 5.24 OK
32 0.014 0.231 6.00 OK
33 0.015 0.231 6.45 OK
34 0.012 0.231 5.28 OK
35 0.012 0.231 5.00 OK
36 0.012 0.231 5.25 OK
37 0.011 0.231 4.94 OK
38 0.013 0.231 5.46 OK
39 0.016 0.231 6.84 OK
40 0.025 0.231 10.65 OK
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: May 1S. 2006 Reissue Date: .Januarv 16. 2012

Harmonics
(per EN 61 000-3-2:2006 + Al :2009 + A2:2009)

- Class-A per Ed. 3.2 (2009)(Run time) incl. inter-harmonics

EUT: RTVue XR Tested by: Chris Groat
Test category: Class-A per Ed. 3.2 (2009) (European limits) Test Margin: 100
Test date: 1112312011 Start time: 1:11:34 PM End time: 1:27:16 PM
Test duration (min): 15 Data file name: H-000190.cts-data
Comment: J85563/T85575
Customer: Optovue

Test Result: Pass Source qualification: Normal

Current & voltage waveforms
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Test result: Pass Worst harmonic was #9 with 4.56% of the limit.
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: May 15, 2006 Reissue Date: January 16, 2012

Current Test Result Summary (Run time)

EUT: RTVue XR Tested by: Chris Groat
Test category: Class-A per Ed. 3.2 (2009) (European limits) Test Margin: 100
Test date: 11/23/2011 Start time: 1:11:34 PM End time: 1:27:16 PM
Test duration (min): 15 Data file name: H-000190.cts-data
Comment: J855631T85575
Customer: Optovue

Test Result: Pass Source qualification: Normal
THC(A): 0.94 l-THD(%): 57.46 POHC(A): 0.028 POHC Limit(A): 0.295
Highest parameter values during test:

V_RMS (Volts): 119.92 Frequency(Hz): 60.00
IPeak (Amps): 5.206 IRMS (Amps): 1.990
IFund (Amps): 1.658 Crest Factor: 2.795
Power (Wafts): 198.6 Power Factor: 0.881

Harm# Harms(avg) 100%Limit %of Limit Harms(max) 150%Limit %of Limit Status

2 0.062 1.080 5.7 0.077 1.620 4.73 Pass
3 0.735 2.300 32.0 0.747 3.450 21.64 Pass
4 0.026 0.430 6.1 0.032 0.645 5.02 Pass
5 0.434 1.140 38.1 0.437 1.710 25.54 Pass
6 0.013 0.300 4.2 0.015 0.450 3.41 Pass
7 0.333 0.770 43.2 0.339 1.155 29.31 Pass
8 0.007 0.230 0.0 0.010 0.345 2.82 Pass
9 0.178 0.400 44.6 0.180 0.600 30.03 Pass

10 0.006 0.184 0.0 0.007 0.276 2.60 Pass
11 0.060 0.330 18.0 0.062 0.495 12.45 Pass
12 0.006 0.153 0.0 0.007 0.230 2.83 Pass
13 0.013 0.210 6.3 0.015 0.315 4.62 Pass
14 0.006 0.131 0.0 0.007 0.197 3.51 Pass
15 0.037 0.150 24.8 0.040 0.225 17.91 Pass
16 0.007 0.115 0.0 0.008 0.173 4.52 Pass
17 0.042 0.132 31.6 0.043 0.199 21.84 Pass
18 0.008 0.102 0.0 0.009 0.153 5.73 Pass
19 0.025 0.118 21.2 0.026 0.178 14.63 Pass
20 0.008 0.092 0.0 0.009 0.138 6.57 Pass
21 0.011 0.107 10.4 0.013 0.161 7.98 Pass
22 0.007 0.084 0.0 0.009 0.125 7.42 Pass
23 0.022 0.098 22.0 0.024 0.147 16.47 Pass
24 0.007 0.077 0.0 0.009 0.115 7.43 Pass
25 0.013 0.090 14.3 0.014 0.135 10.61 Pass
26 0.006 0.071 0.0 0.007 0.106 6.92 Pass
27 0.012 0.083 13.9 0.013 0.125 10.48 Pass
28 0.006 0.066 0.0 0.007 0.099 6.86 Pass
29 0.010 0.078 13.7 0.012 0.116 10.19 Pass
30 0.005 0.061 0.0 0.007 0.092 7.48 Pass
31 0.010 0.073 14.3 0.011 0.109 10.44 Pass
32 0.005 0.058 0.0 0.006 0.086 7.35 Pass
33 0.010 0.068 0.0 0.010 0.102 10.10 Pass
34 0.006 0.054 0.0 0.007 0.081 8.45 Pass
35 0.008 0.064 0.0 0.009 0.096 9.64 Pass
36 0.006 0.051 0.0 0.007 0.077 9.63 Pass
37 0.007 0.061 0.0 0.009 0.091 9.49 Pass
38 0.006 0.048 0.0 0.007 0.073 9.86 Pass
39 0.008 0.058 0.0 0.010 0.087 11.19 Pass
40 0.005 0.046 0.0 0.006 0.069 8.51 Pass
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: Alav 15, 2006 Reissue Date: Janitery 16, 2012

Voltage Source Verification Data (Run time)

EUT: RTVue XR Tested by: Chris Groat
Test category: Class-A per Ed. 3.2 (2009) (European limits) Test Margin: 100
Test date: 11/23/2011 Start time: 1:11:34 PM End time: 1:27:16 PM
Test duration (min): 15 Data file name: H-000190.cts-data
Comment: J85563IT85575
Customer: Optovue

Test Result: Pass Source qualification: Normal

Highest parameter values during test:
Voltage (Vrms): 119.92 Frequency(Hz): 60.00
I_Peak (Amps): 5.206 IRMS (Amps): 1.990
IFund (Amps): 1.658 Crest Factor: 2.795
Power(Watts): 198.6 Power Factor: 0.881

Harm# Harmonics V-rms Limit V-rms % of Limit Status

2 0.079 0.240 32.77 OK
3 0.404 1.079 37.47 OK
4 0.033 0.240 13.87 OK
5 0.089 0.480 18.62 OK
6 0.011 0.240 4.72 OK
7 0.113 0.360 31.30 OK
8 0.019 0.240 8.13 OK
9 0.050 0.240 20.98 OK<

10 0.010 0.240 4.24 OK
11 0.024 0.120 20.37 OK
12 0.005 0.120 4.47 OK
13 0.028 0.120 23.40 OK
14 0.007 0.120 6.12 OK
15 0.044 0.120 36.53 OK
16 0.008 0.120 6.42 OK
17 0.042 0.120 35.44 OK
18 0.007 0.120 5.75 OK
19 0.020 0.120 16.90 OK
20 0.006 0.120 4.66 OK
21 0.010 0.120 8.59 OK
22 0.005 0.120 4.09 OK
23 0.026 0.120 21.36 OK
24 0.005 0.120 3.87 OK
25 0.023 0.120 18.93 OK
26 0.005 0.120 4.27 OK
27 0.017 0.120 14.43 OK
28 0.004 0.120 3.63 OK
29 0.013 0.120 11.20 OK
30 0.004 0.120 3.71 OK
31 0.017 0.120 13.87 OK
32 0.005 0.120 3.87 OK
33 0.019 0.120 15.60 OK
34 0.005 0.120 4.10 OK
35 0.014 0.120 12.05 OK
36 0.005 0.120 4.32 OK
37 0.011 0.120 8.83 OK
38 0.006 0.120 4.94 OK
39 0.014 0.120 11.63 OK
40 0.006 0.120 5.19 OK
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: May 15. 2006 Reissue Date: January 16, 2012

Appendix D Voltage Fluctuations Test Data
Flicker Test Summary (Run time)

EUT: RiVue Tested by: Chris Groat
Test category: All parameters (European limits) Test Margin: 100
Test date: 4/112006 Stant time: 11:50:50 AM End time: 12:17:49 PM
Test duration (min): 120 Data file name: F-000152.cts-data
Comment: J635561T63585
Customer: Optovue

Test Result: Pass Status: Test Aborted

Pst, and limit line European Limits

1.0
0.9
0.8
0.7
0.6

a 0.5
0.4
0.3
0.2 -

Time is too short for Pit plot

Parameter values recorded during the test:

Vrms at the end of test (Volt): 99.51
Highest dt (%:0.36 Test limit (%:3.30 Pass
Highest dc (%:0.34 Test limit (%:3.30 Pass
Highest dmax (%:-0.51 Test limit (%:4.00 Pass
Highest Pst (10 min. period): 0.230 Test limit: 1.000 Pass
Highest Pit (2 hr. period): 0.126 Test limit: 0.650 Pass

Not evaluated. Over two observation periods the value of Pst was less than 0.1, indicating that
the device under test did not produce significant voltage fluctuations. As Pst was less than 0.1,
Pit would also be less than 0.1.
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Elliott Laboratories, Inc. -- EMC Department Test Report

Report Date: May 15, 2006 Reissue Date: .Janua~y 16, 2012

Flicker Test Summary (Run time)

EUT: RTVue Tested by: Chris Groat
Test category: All parameters (European limits) Test Margin: 100
Test date: 4/18/2006 Start time: 1:57:58 PM End time: 2:19:36 PM
Test duration (min): 120 Data file name: F-000754.cts-data
Comment: J63556/T63585
Customer: Optovue

Test Result: Pass Status: Test Aborted

Pst, and limit line European Limits

1.00

0.75

S0.50

0.25

Time is too short for Pit plot

Parameter values recorded during the test:

Vrms at the end of test (Volt): 119.81
Highest dt (%): -0.27 Test limit (%): 3.30 Pass
Highest dc (%): 0.23 Test limit (%): 3.30 Pass
Highest dmax (%): 40.38 Test limit (%:4.00 Pass
Highest Pst (10 min. period): 0.100 Test limit: 1.000 Pass
Highest Pit (2 hr. period): 0.055 Test limit: 0.650 Pass

Not evaluated. Over two observation periods the value of Pst was less than 0.1, indicating that
the device under test did not produce significant voltage fluctuations. As Pst was less than 0.1,
Pit would also be less than 0.1.

4-
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Elliott Laboratories, Inc. -- EMC Department Test Report

Report Date:- May 15, 2006 Reis sue Date: January 16, 2012

Flicker Test Summary (Run time)

EUT: RTVue Tested by: Chris Groat
Test category: All parameters (European limits) Test Margin: 100
Test date: 4/1812006 Start time: 3:14:17 PM End time: 3:35:35 PM
Test duration (min): 120 Data file name: F-000756.ctsjdata
Comment: J63556IT63585
Customer: Optovue

Test Result: Pass Status: Test Aborted

Pat and limit line Eurooean Limits

1.00

0.75

0.50

0.25

0.00 m

Time is too short for Pit olot

Parameter values recorded during the test:

Vrms at the end of test (Volt): 230.35
Highest dt (%): -0.17 Test limit (%:3.30 Pass
Highest dc (%): 0.00 Test limit (%:3.30 Pass
Highest dmax (%): 40.18 Test limit (%:4.00 Pass
Highest Pst (10 min. period): 0.054 Test limit: 1.000 Pass
Highest Pit (2 hr. period): 0.027 Test limit: 0.650 Pass

Not evaluated. Over two observation periods the value of Pet was less than 0.1, indicating that
the device under test did not produce significant voltage fluctuations. As Pst was less than 0.1,
Pit would also be less than 0.1.
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: May IS! 2006 Reissue Date: January 16 2012

Flicker Test Summary
(EN(Run time) 61000-3-2:2006 +AI:2009 +A2:2009)

EUT: RTVue XR Tested by: Chris Groat
Test category: All parameters (European limits) Test Margin: 100
Test date: 11/23/2011 Start time: 1:47:03 PM End time: 2:22:55 PM
Test duration (min): 120 Data file name: F-0001 91.cts-data
Comment: J85563IT85575
Customer: Optovue

Test Result: Pass Status: Test Aborted

Pst and limit line European Limits

1.00

0.75

0.50

0.25

M 0)

Pit and limit line

0.6
0.5
0.4

FO 0.3
0.2
0.1

Parameter values recorded during the test:
Vrms at the end of test (Volt): 119.94
Highest dt (%): 0.00 Test limit (%: 3.30 Pass
Time(mS) > dt: 0.0 Test limit (inS): 500.0 Pass
Highest dc (%): 0.00 Test limit (%: 3.30 Pass
Highest dmax (%): 0.00 Test limit (%: 4.00 Pass
Highest Pat (10 min. period): 0.064 Test limit: 1.000 Pass
Highest Pit (2 hr. period): 0.040 Test limit: 0.650 Pass
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: May' 15, 2006 Reissue Date: January 16, 2012

Appendix E A C Current Harmonics and Voltage Fluctuations Test Configuration
Photographs

System tested in 2006
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: May 15, 2006 Reissue Date: January 16, 2012

System tested in 2011
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: Mai, 15, 2006 Reissue Date: January 16, 2012

End of Report

This page is intentionally blank and
marks the last page of this test report.
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RTVue XR Bench Test Report

Overview
The RTVue XR is an updated version of RTVue- 100 that operates at -70,000 A-lines per

second (RTVue XR System Design Specifications, 200-24002-CX I,) while the RTVue- 100
operating at -27,000 A-lines per second (RTVue 100 System Design Specification, 200-24002-
C,. The RTVue XR machines are equipped with new line-scan cameras  capable of
operating at -70,000 A-lines per second while delivering equivalent imaging results as the older
generation RTVue line-scan cameras  operating at --27,000 A-lines per second.

This bench test report compares the OCT imaging performance of RTVue XR with
RTVue- 100. 'Measurements were taken from three RTVue XR machines (SN 10488, 11969,
12002) and compared to measurements taken from three RTVue-100 machines (SN 10438$
10439, 10709). Measurements taken include system speed, signal intensity, axial resolution, as
well as phantom target imaging and tracking performance.

References
Part Number

No. Description
Source

I RTVue XR System Design Specifications 

2 RTVue-IO0 System Design Specification 

3 RTVue Final Test Report 

4 Software Requirement Specification (RTVue) 

5 Software Requirement Specification (RTVue Tracking) 
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optevue
0WA

RTVue XR System #1 (SN 10488)

Oneratin! speed is -70.00 A-lines per second

The operating speed of the line-scan camera and therefore the RTVue X.R system can be
measured by probing the line sync trigger signal. The following oscilloscope screen capture
indicates the operating speed of RTVue XR SN 10488 is aproximatly 70,000 A-lines per second
(A-scan time period is -14.2 microseconds).

OCT sianal intensity is eanivalent to RTVue-l0O

The RTVue-l100 Manufacturing Process Instructions and Final Test Report (F-OPR-45366-H,
RTVue Final Test Report) indicates that the difference in OCT Signal with tool on and without
tool on, in a particular calibration step, needs to be above 18. The following screen captures
show that, in this calibration step, RTVue XR SN 10488 has an OCT Signal difference of 19 (64
minus 45; reference the relevant OCT Signal readings in red circles) which meets thieA
manufacturing requirement of RTVue- 100.
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optlevue
Phantom imagine Performance

Since the different line-scan cameras are the only main difference between RT'Vuc XR
and RTVue -100, the same RTVue application software can be used to run the RTVue XR (200-
24052-F, Software Requirement Specification for RTVue). Using the RTVue application
software (version 6.6.0.82), an OCT image of a standard phantom target is obtained using
RiVue XR SN 10488. The signal intensity and image quality of this OCT image is equivalent to
that taken with a standard RTVue- 100 systems. For this type of phantom imaging target, a
Signal Strength Index (SSI) of 79.5 (reference the SSI reading in the red circle) is similar to the
values acquired with RTVue- 100.
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optevue
Phantom trackinif performance

Using the RTVue appliaction software (version 6.6.0.82), the OCT image of a phantom
eye target is acquired using the tracking protocol (200-47 145-A, Software Requirement
Specification for RTVuc Tracking). During image acquisition, motion is simulated by moving
the phantom target in relation to the RTVue XR SN 10488 scan head and eye blinking is
simulated by covering up the phantom eye target. Tracking OCT can successfully handle the
simulated eye blink and motion in order to complete the image acquisition and generate the
resulting OCT image.
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RTVue XR System #2 (SN 11969)

Operating speed is -70.000 A-lines per second

The operating speed of the line-scan camera and therefore the RTVue XR system can be
measured by probing the line sync trigger signal. The following oscilloscope screen capture
indicates the operating speed of RiVue XR SN 11969 is aproximatly 70,000 A-lines per second
(A-scan time period is --14.2 microseconds).

OCT sinal intensity is euivalent to RTVue-l00

The RTVue-I100 Manufacturing Process Instructions and Final Test Report (F-OPR-
45366-H, RTVue Final Test Report) indicates that the difference in OCT Signal with tool on and
without tool on, in a particular calibration step, needs to be above 18. The following screen
captures show that, in this calibration step, RTVue XR SN 1t1969 has an OCT Signal difference
of 20 (65 minus 45; reference the relevant OCT Signal readings in red circles) which meets the
manufacturing requirement of RTVue- 100.
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Phantom imazinu Performane

Since the different line-scan cameras are the only main difference between RTVue XR
and RTVue -100, the same RTVue application software can be used to run the RTVue XR (200-
24052-F, Software Requirement Specification for RTVue). Using the RTVue application
software (version 6.6.0.82), an OCT image of a standard phantom target is obtained using
RTVue XR SN 11969. The signal intensity and image quality of this OCT image is equivalent to
that taken with a standard RT~ue-I100 systems. For this type of phantom imaging target, a
Signal Strength Index (551) of 78.4 (reference the 551 reading in the red circle) is similar to the
values acquired with RTVue- 100.
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Phantom trackine performance

Using the RTVue appliaction software (version 6.6.0.82), the OCT image of a phantom
eye target is acquired using the tracking protocol (200-47145-A, Software Requirement
Specification for RTVue T'racking). During image acquisition. motion is simulated by moving
the phantom target in relation to the RTrVue XR SN 11969 scan head and eye blinking is
simulated by covering up the phantom eye target. Tracking OCT can successfully handle the
simulated eye blink and motion in order to complete the image acquisition and generate the
resulting OCT image.
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RTVue XR System #3 (SN 12002)

Oieratin,, speed is -70.OO A-lines per second

The operating speed of the line-scan camera and therefore the RTVue XR system can be
measured by probing the line sync trigger signal. The following oscilloscope screen capture
indicates the operating speed of RTVue XR SN 12002 is aproximatly 70,000 A-lines per second
(A-scan time period is -14.2 microseconds).

OCT sismaI intensity is eauivalent to RT"Vue-100

The RTVue-100 Manufacturing Process Instructions and Final Test Report (F-OPR-
45366-H, RTVue Final Test Report) indicates that the difference in OCT Signal with tool on and
without tool on, in a particular calibration step, needs to be above 18. The following screen
captures show that, in this calibration step, RTVue XR SN 12002 has an OCT Signal difference
of 20.5 (63.5 minus 43; reference the relevant OCT Signal readings in red circles) which meets
the manufacturing requirement of RTVue- 100.
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optevue
Phantom imaeinuz perfornmance

Since the different line-scan cameras are the only main difference between RTVue XR

and RTVue -100, the same RiVue application software can be used to run the RTVue XR (200-

24052-F, Software Requirement Specification for RTVue). Using the RTVue application

software (version 6.6.0.82), an OCT image of a standard phantom target is obtained using

RiVue XR SN 12002. The signal intensity and image quality of this OCT image is equivalent to

that taken with a standard RTVue- 100 systems. For this type of phantom imaging target, a

Signal Strength Index (SSI) of 81.2 (reference the SSI reading in the red circle) is similar to the

values acquired with RTVue- 100.
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optevue
Phantom traekinu performance

Using the RTVue appliaction software (version 6.6.0.82), the OCT image of a phantom
eye target is acquired using the tracking protocol (200-47145-A, Software Requirement
Specification for RTVue Tracking). During image acquisition, motion is simulated by moving
the phantom target in relation to the RTVue XR SN 12002 scan head and eye blinking is
simulated by covering up the phantom eye target. Tracking OCT can successflully handle the
simulated eye blink and motion in order to complete the image acquisition and generate the
resulting OCT image.
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RTVue-100 System #1 (SN 10438)

Operating scoeed is -27.000 A-lines per second

The operating speed of the line-scan camera and therefore the RTVue-l100 system can be
measured by probing the line sync trigger signal. The following oscilloscope screen capture
indicates the operating speed of RiVue- 100 SN 10438 is aproximatly 27,000 A-lines per second
(A-scan time period is -36.9 microseconds).

OCT siznaI intensity is as expected for RTVue-100

The RTVue- 100 Manufacturing Process Instructions and Final Test Report (F-OPR-
45366-H, RiVue Final Test Report) indicates that the difference in OCT Signal with tool on and
without tool on, in a particular calibration step, needs to be above 18. The following screen
captures show that, in this calibration step, RTVue-100 SN 10438 has an OCT Signal difference
of 20 (67 minus 47; reference the relevant OCT Signal readings in red circles) which meets the
manufacturing requirement of RTVue- 100.
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Phantom imaging performance

Using the RTVue appliaction software (version 6.6.0.82), an OCT image of a standard
phantom target is obtained using RTVue-100 SN 10438 (200-24052-F, Software Requirement
Specification for RTVue). For this type of phantom imaging target, a Signal Strength Index
(551) of 79.1 (reference the 551 reading in the red circle) is typical of values acquired with the
RiVue- 100.
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optevue
Phantom tracking performance

Using the RTVue appliaction software (version 6.6.0.82), the OCT image of a phantom
eye target is acquired using the tracking protocol (200-47145-A, Software Requirement
Specification for RTVue Tracking). During image acquisition, motion is simulated by moving
the phantom target in relation to the RTVue-l100 SN 10438 scan head and eye blinking is
simulated by covering up the phantom eye target. Tracking OCT can successfuxlly handle the
simulated eye blink and motion in order to complete the image acquisition and generate the
resulting OCT image.
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RTVue-100 System #2 (SN 10439)

Operating speed is -27.000 A-lines per second

The operating speed of the line-scan camera and therefore the RTVue- 100 system can be
measured by probing the line sync trigger signal. The following oscilloscope screen capture
indicates the operating speed of RTVue-l00 SN 10439 is aproximatly 27.000 A-lines per second
(A-scan time period is --36.9 microseconds).

O4CT sipnaI intensity is as expected for RTVue-l00

The RTVue- 100 Manufacturing Process Instructions and Final Test Report (F-OPR-
45366-H, RTVue Final Test Report) indicates that the difference in OCT Signal with tool on and
without tool on, in a particular calibration step, needs to be above 18. The following screen
captures show that, in this calibration step, RTVue- 100 SN 10439 has an OCT Signal difference
of 20 (66 minus 46; reference the relevant OCT Signal readings in red circles) which meets the
manufacturing requirement of RTVue- 100.
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optevue
Phantom imaging performance

Using the RTVue appliaction software (version 6.6.0.82), an OCT image of a standard
phantom target is obtained using RTVue- 100 SN 10439 (200-24052-F. Software Requirement
Specification for RTVue). For this type of phantom imaging target. a Signal Strength Index
(SSI) of 77.6 (reference the SSI reading in the red circle) is typical of values acquired with the
RTVue- 100.
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Phantom tracking Performance

Using the RTVue appliaction software (version 6.6.0.82), the OCT image of a phantom
eye target is acquired using the tracking protocol (200-47145-A, Software Requirement
Specification for RTVue Tracking). During image acquisition, motion is simulated by moving
the phantom target in relation to the RTVue-l100 SN 10439 scan head and eye blinking is
simulated by covering up the phantom eye target. Tracking OCT can successfully handle the
simulated eye blink and motion in order to complete the image acquisition and generate the
resulting OCT image.
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RTVue-100 System #3 (SN 10709)

Operating speed is -27.000 A-lines vcr second

The operating speed of the line-scan camera and therefore the RTVue-I00 system can be
measured by probing the line sync trigger signal. The following oscilloscope screen capture
indicates the operating speed of RTVue-100 SN 10709 is aproximatly 27,000 A-lines per second
(A-scan time period is -36.5 microseconds).

OCT sigmaI intensity is as expected for RTVue-100

The RTVue- 100 Manufacturing Process Instructions and Final Test Report (F-OPR-
45366-H, RTVue Final Test Report) indicates that the difference in OCT Signal with tool on and
without tool on, in a particular calibration step, needs to be above 18. The following screen
captures show that, in this calibration step, RTVue- 100 SN 10709 has an OCT Signal difference
of 22 (66.5 minus 44.5; reference the relevant OCT Signal readings in red circles) which meets
the manufacturing requirement of RTVue- 100. 77
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Phantom imazine Derformance

Using the RTVue appliaction software (version 6.6.0.82), an OCT image of a standard
phantom target is obtained using RTVue- 100 SN 10709 (200-24052-F, Software Requirement
Specification for RiVue). For this type of phantom imaging target, a Signal Strength Index
(551) of 80.5 (reference the 551 reading in the red circle) is typical of values acquired with the
RTVue-I 100.
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Phantom tracking Performance

Using the RTVue appliaction software (version 6.6.0.82), the OCT image of a phantom
eye target is acquired using the tracking protocol (200-47145-A. Software Requirement
Specification for RTVue Tracking). During image acquisition, motion is simulated by moving
the phantom target in relation to the RTVue-100 SN 10709 scan head and eye blinking is
simulated by covering up the phantom eye target. Tracking OCT can successfiully handle the
simulated eye blink and motion in order to complete the image acquisition and generate the
resulting OCT image.
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Conclusion

The RTVue XR is an updated version of RTVue- 100 that can operate at -70,000 A-line s
per second while delivering equivalent imaging performance as the RTVue- 100 operating at
-27,000 A-lines per second. This bench test report compares the imaging performance of three
RTVue XR machines (SN 10488, 11969, 12002) with that of three RTVue-l100 machines (SN
10438, 10439, 10709).

The OCT signal intensity of the RTVue XR is equivalent to that of the RTVue-100, and it
also surpasses the manufacturing requirement of the RTVue-100. The axial resolution of the
RTVue XR is equivalent to that of the RTVue-100 machines. This is as expected since the
RTVue XR and RTVue- 100 share the identical spectrometer design and optics.

In performing OCT imaging with RTVue appliaction software (version 6.6.0.82), the
RTVue XR delivered similar results as the RTVue-I100 in terms of imaging performance (Signal
Strength Index of a standard phantom target) and tracking performance (ability to perform OCT
imaging in the presence of simulated motion and blinking).

The Signal Strength Index (551) of a standard phantom target obtained with the RTVue'
XR are 78.4, 79.5. and 81.2 (mean ± sd = 79.7 ± 1.4). The Signal Strength Index (551) of a
standard phantom target obtained with the RTVue-l100 are 77.6, 79. 1, and 80.5 (mean ± sd =

79.1 ± 1 .5). The Signal Strength Index can differ between machines due to the within tolerance
variation of the underlying optical components as well as the line-scan camera sensors. The
mean and standard deviation values from the SSI imaging results indicate that the RTVue XR
and RTVue- 100 deliver equivalent performance in imaging the standard phantom target.
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Software Documentation

List of Documents Attached:

* Software Requirement Specification 

0 Software Requirement Specification for Tracking 

0 Software Traceability Analyses 

* Software Traceability Matrix 

* V&V for Basic Functionality Test Report 

0 V&V Tracking Report 
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Declaration of Conformity to Design Controls

To the best of my knowledge, the verification activities for optional RTVue XR OCT as
required by the risk analysis, for the modification were performed by the designated individual6s)
and the results demonstrated that the predetermined acceptance criteria were met.

Tom Zhao
CTO
Optovue, Inc.

1112
[Date]

Manufacturing Facility
The manufacturing facility, Optovue, Inc. is in conformance with the design control
requirements as specified in 21 C.F.R. § 820. 30 and the records are available for review.

JlI-ar
VP of Operations
Optovue, Inc.

// i.-
[DatIe]
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opt@vue RTVue Risk Analysis Report Rv

For Device: RTVue Model 100

Summary:

All harms and hazards identified have been evaluated and are either in the Broadly Acceptable
Category or in the As Low as Reasonably Practicable category. Where applicable this document
lists the tests and/or procedures where the identified mitigation is performed.

I INTRODUCTION

1.1 Product Description

The RTVue is a Fourier Domain OCT system which can non-invasively image retinal tissue in-viva, with
high acquisition speed and high-resolution scans.

The first generation OCT system developed in early 1990s was a Time-Domain system, which relied on
the mechanical scan method to get the tissue depth signal. The scan speed is limited to 400 A-scan per
second in conventional time-domain OCT due to the mechanic motion barrier. The RTVue uses a
camera to acquire the A-scan signals simultaneously without mechanical motion. The RTVue system's
scan speed is 26,000+ A-scan per second, or 65 times faster than the conventional OCT system. Due to
the increase in scan rate, artifacts in OCT images caused by eye motion are eliminated in most* scan
designs. (*3Q scans with nearly 52,000 A-scans take 2 seconds to acquire. Motion artifacts may be
present)

The RTVue system also employs a high bandwidth light source; the tissue resolution is approximately 4 -
5 micrometer; double that of a conventional OCT system.

With the speed and resolution improvement, RTVue provides a much more reliable and detailed retinal
and nerve head map, with metrics in a much shorter period of time.

1.2 Intended Use of the Product

The RTVue is an optical coherence tomography system indicated for the in viva imaging and
measurement of the retina, retinal nerve fiber layer, and optic disk as an aid in the diagnosis and
management of retinal disease. The RTVue is also a quantitative tool far the comparison of retina, retinal
nerve fiber layer, and optic disk measurements in the human eye to a database of known normal
subjects. It is intended for use as a diagnostic device to aid in the detection and management of ocular
diseases.

The Cornea Anterior Module (CAM) can be attached to the RTVue as an auxiliary lens used in
conjunction with the RTVue to view and scan the patient's cornea and anterior segmentCorneal
thickness and central corneal refractive power are computed from the carneal scans.

3
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1.3 RTVue System Configuration:

The RTVue system is shipped in one paletted box, which contains the following hardware:

a. RTVue Scanner:
This is the main component of the RTVue system. It is used to view and scan the patient's retina, collect
the OCT signal, and send it to the computer for processing. It also provides a fixation light target for
patient to fixate on during the scan and position sensor for automatic detection of whether the left or right
eye is aligned for scanning. The communication between the scanner and computer is via a USB cable
connection. The RTVue uses a medical grade power supply.

b. RTVue CAM module (high magnification and low magnification (optional)):
The CAM is an auxiliary lens used in conjuction with the RTVue to view and scan the patient's cornea.
By adding the CAM lens to the front of the RTVue ocular lens, the CAM lens changes the image plane
from retina to cornea, by changing the focal length.

c. Computer:
The computer is used to control the scanner during the patient examination. The application software
provides data analysis, presentation, and data storage and archive. A relational database is included to
organize all patient information and data, as well as allow for search capability.

d. System Table:
The system table provides power to the RTVue scanner, computer, and computer display through a
medical grade isolation transformer to prevent leakage current from main AC power. The table elevation
can be adjusted to fit patient height. The telescopic raiser which supplies the power of the RTVue system
is medical grade.

e. Monitor (Computer Display):
An LCD flat panel display for graphic user interface and data presentation.

f. Keyboard and Mouse

Systemn Configuration:
Model: RT1 00-1: 11 OV AC.
Model: RT1 00-2: 230V AC.

1.4 Risk Evaluation

1.4.1 Operator contact
Operator contact is to the computer keyboard and system.

1.4.2 Materials in contact with patient
The following materials are in contact with the patient:
Chinrest and headrest

1.4.3 CAM module shortens working distance,
The addition of the auxiliary CAM lens shortens the working distance from 22mm to 10mm.
However 10mm is still compatible with other FDA cleared devices, e.g. Stratus OCT by Carl Zeiss
Meditec. All electrical safety, mechanical safety, energy safety, biocompatibility, misdiagnosis and
ergonomic risks remain the same as RTVue without CAM attached.
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1.4.4 CAM module scan length increased
The software change to increase the scan length of the cornea scan does not present new risk
since the scan method remains the same (user could achieve the same results with the old
software by scanning twice) and the working distance is not changed.

1.4.5 Cleaning and Disinfection
Dust Prevention:
When not using the RTVue, make sure the cloth dust cover is placed over the unit.
You can "Shut down" the PC at the end of each day.
Ocular (Front Objective) Lens Cleaning:
We recommend the ocular (front objective) lens of the RTVue is cleaned daily. A weak
OCT image or blurry video image may be caused by an unclean front lens (eyelash,
finger or nose prints, excessive dust or dirt from the environment).

Material required to clean front lens:
1) Diluted Acetone or Lens cleaning solution
2) Lens cleaning paper

Method:
Wet the lens paper with cleaning solution and wipe the ocular lens with one pass in
one direction. Discard the used lens paper. Use a new sheet for each repeat
cleaning until all lens area has been cleaned.

Head and Chin Rest Cleaning:
The headrest pad and chin rest cup should be cleaned before every patient visit.

1. Material required: Disinfecting agent such as an anti-germicide or isopropyl alcohol.
2. Cloth or cleaning towels.
3. Wet isopropyl alcohol cleaning paper pad.
Method:

Soak the cleaning cloth or towel in disinfecting solution or use a wet isopropyl alcohol
cleaning paper pad. Wipe the chin-rest cup and head rest pad.

Biocompatibility:
Materials used for the chin rest and head rest are biocompatible and ISO 10993
compliant.

2 ANALYSIS METHODOLOGY
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2.1.3 Risk Region Values

Each possible combination of Severity and Likelihood resides within one of the
following Risk Region:

* Intolerable Region (IR)
* ALARP (As Low As Reasonably Practicable) Region (AR)
" Broadly Acceptable Region (BR)

Risk Region assignment for the Severity/ Likelihood combinations is as follows
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3 ANALYSIS FINDINGS

This section presents the findings of the risk analysis. It describes the potential hazards
associated with the use of the RTVue, RTVue software and CAM. It also describes the possible
failures that could cause those hazards and the controls in place required to mitigate the risk by
reducing the likelihood of the failures. The analysis findings are itemized in Table 2.
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"Biocompatibility
This submission is only for the component change (Camera) to the RTVue system
(KIO0 1505), therefore biocompatibility is the same. The previous biocompatibility
documentation for RTVue system in included in this section

* Certification
See attachment
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Certification of the Biocompatibility of the Optovue, Inc.'s
RTVue with Normative Database

I certify that the only components of Optovue, Inc.'s RTVue with Normative Database
that contact the patient are the same as the patient contacting components included in the
previously cleared RTVue device (K062552). I also certify that no design modifications have
been made to the previously cleared RTVue device (K062552). Thus, the biocompatibility of the
Optovue. Inc.'s RTVue with Normative Database components has been demonstrated by the
premarket clearance of the RTVue (K062552).

SignatuW OF

(Typed-Name and Title) '(Date)
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Sterilization Information

Not applicable, the RTVue XR does not require sterilization nor is intended to be sterilized
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Optovue, Incorporated

This 5 1 0(k) summary for the RTVue is submitted in accordance with the requirements of SMDA
1990 and 21 CFR 807.92

General Information

Manufacturer: Optovue, Inc.
45531 Northport Loop West,
Fremont, CA 94538
Phone: (510) 623-8868
Fax: (510) 623-8668
Registration No.: 3005950902

Contact Person: John J. Talarico
VP Regulatory/Quality Assurance
Optovue, Inc.
Phone: (510)623-8868 x209
e-mail: john talarico(@ioptovue.com

Device Information

Classification: Class 11

Trade Name: RTVue XR

Common Name: Optical Coherence Tomography (OCT)

Classification Name: Ophthalmoscope, a-c powered (21 C.F.R. § 886.1570)

Predicate Devices

5 10(k) K101505 RTVue with NDB Optical Coherence Tomography (OCT)

Purpose of the Special 510(k) notice

The RTVue XR OCT is an upgrade to the current cleared device RTVue with NDB (K101505)

with a new line scan camera for faster image acquisition.

Intended Use

The RTVue XR with Normative Database is an optical coherence tomography system indicated for the in
vivo imaging and measurement of the retina, retinal nerve fiber layer, and optic disc as a tool and aid in
the diagnosis and management of retinal diseases by a clinician.
The RTVue XR with Normative Database is also a quantitative tool for the comparison of retina, retinal
nerve fiber layer, and optic disk measurements in the human eye to a database of known normal subjects.
It is intended for use as a diagnostic device to aid in the detection and management of ocular diseases.
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Technolo2ical Characteristics

The RTVue XR is a non-invasive diagnostic device for imaging the cornea, anterior chamber,
and retinal tissue structure with micrometer range resolution. The RTVue XR OCT is based on
the same Optical Coherence Tomography (OCT) technology used in its predicate device, RTVue
with NDB OCT. A brochure of the RTVue with NDB3 is in the Attachment [I.

The RTVue XR is a computer controlled ophthalmic imaging system. The device scans the
patient's eye using a low coherence interferometer to measure the reflectivity of the retinal tissue.
The cross sectional retinal tissue structure is composed of a sequence of A-scans. It has a
traditional patient and instrument interface like most ophthalmic devices. The computer has a
graphic user inter-face for acquiring and analyzing the image.

RTVue XR offers three scan types: Retina, Glaucoma, and Cornea. For the Cornea scan, a lens
must be attached to the front of the device for proper scanning. This lens is called the CAM
(Cornea Anterior Module-cleared under K1 11505)

The upgrade of the line scan camera is designed to provide faster image acquisition. The
RTVue XR is an updated version of RTVue with ND13 that operates at -70,000 A-lines per
second while the RTVue-100 operates at -27,000 A-lines per second. The RTVue XR machines
will be equipped with new line-scan cameras capable of operating at --70,000 A-lines per second
while delivering equivalent imaging results as the older generation RTVue line-scan cameras
operating at --27,000 A-lines per second. See Attachment C for drawings and specification of
the line scan camera

Performance Data

Elliot lab Certification Testing and Report (ref: R64363 Rev.3 and R63 863 Rev. 4) in accordance
to IEC 6060 1-1 Amendment I and 2 and IEC-60601-1-2. In addition a Bench test was also
performed, with the results for comparison of the RTVue XR with the predicate device RTVue
with NDB. The RTVue XR meets the safety and stability requirements of LEC 60601 -land LEC-
6060 1-1-2 as well as the bench test requirements results. See Attachment F

Substantial Equivalence

The RTVue XR has the same intended use and similar indications, principles of operation, and
technological characteristics as the RTVue with NUB OCT. The minor difference in the
RTVue XR OCT is a new line scan camera for faster image acquisition and this upgrade
does not raise any new questions of safety or effectiveness. Performance data demonstrates that
the RTVue XR is as safe and effective as RTVue with NDB OCT. Thus, the RTVue XR is
substantially equivalent to its predicate devices.

9 43
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6pt*vue Attachment [Mj

Indications for Use Statement
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opt~vue
Indications for Use Statement

5 10(k) Number (if known):_______________

Device Name: RTVue XR

Indications for Use:

The RTVue XR with Normative Database is an optical coherence tomography system indicated for the in
vivo imaging and measurement of the retina, retinal nerve fiber layer, and optic disc as a tool and aid in
the diagnosis and management of retinal diseases by a clinician.
The RTVue XR with Normative Database is also a quantitative tool for the comparison of retina, retinal
nerve fiber layer, and optic disk measurements in the human eye to a database of known normal subjects.
It is intended for use as a diagnostic device to aid in the detection and management of ocular diseases.

Prescription Use X AND/OR Over-The-Counter Use__
(Per 21 C.F.R. 801.109) (Per 21 C.F.R. 807 Subpart C)

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

Concurrence of CDRH, Office of Device Evaluation (ODE)
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opt~vue
Attachment [NI

Truth and Accuracy Statement
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bptevu6e
PREMARKET NOTIFICATION

TRUTH AND ACCURACY STATEMENT
(As required by 21 C.F.R. § 807.870))

I certify that, in my capacity as Vice President Regulatory & Clinical Affairs of Optovue
Inc., I believe to the best of my knowledge, that all data and information submitted in this
premarket notification for the RTVue XR are truthful and accurate and that no material*
fact has been omitted.

Joh . Talarico Vice President Regulatory and Quality Assurance
(Typed Name and Title)

Optovue. Inc. I/)?G4
(Company) (D'ate)
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SPECIAL 51 0(k): Device Modification
ODE Review Memorandum (Decision Making Document is Attached)

To: THE FILE RE: DOCUMENT NUMBER K120238/SI______

This 510(k) submission contains information/data on modifications made to the SUBMITTER'S own
Class 11, Class Ill or Class I devices requiring 510(k). The following items are present and acceptable
(delete/add items as necessary):

1 . The name and 510(k) number of the SUBMITTER'S previously cleared device. (For a
preamendmeiits device, a statement to this effect has been provided.)

2. Submitter's sttement that the INDICATION/INTENDED USE of the modified device as described in
its labeling HAS NOT CHANGED along with the proposed labeling which includes instructions for
use, package labeling, and, if available, advertisements or promotional materials (labeling changes
are permitted as long as they do not affect the intended use).

3. A description of the device MODIFICATION(S), including clearly labeled diagrams, engineering
drawings, photographs, user's and/or service manuals in sufficient detail to demonstrate that the
FUNDAMENTAL SCIENTIFIC TECHNOLOGY of the modified device has not changed.

This change was for the new line camera used in the spectrometer of the OCT.

4. Comparison Information (similarities and differe nces) to applicant's legally marketed predicate
device including, labeling, intended use, physical characteristics, are acceptable. The additional
comparison information is included in follow-up emails, attached to the original submission.

5. A Design Control Activities Summary which includes:
a) Identification of Risk Analysis method(s) used to assess the impact of the modification on the

device and its components, and the results of the analysis
b) Based on the Risk Analysis, an identification of the verification and/or validation activities

required, including methods or tests used and acceptance criteria to be applied
c) A declaration of conformity with design controls. The declaration of conformity should include:

i) A statement signed by the individual responsible, that, as required by the risk analysis, all
verification and validation activities were performed by the designated individual(s) and the
results demonstrated that the predetermined acceptance criteria were met, and

ii) A statement signed by. the individual responsible, that the manufacturing facility is in
conformance with design control procedure requirements as specified in 21 CIFR 820.30 and
the records are available for review.

In supplement 1 the sponsor provided additional design control activities document. Their
revised Risk Analysis was performed following the guidelines set forth by EN ISO 14971 :2009
"Medical Device - Application of Risk Management to Medical Devices." Specifically, Failure
Mode and Effect Analysis (FMEA) and Fault Tree Analysis (FTA) are performed to assess the
impact of the modification on the device and its components." The results of analyses are
documented in the "RTVue XR Bench Test Report" that contains the test methods used for the
risk mitigation activities and the acceptance criteria that was applied.

6. A Truthful and Accurate Statement, a 51 0(k) Summary or Statement and the Indications for

Use Enclosure (and Class III Summary for Class Ill devices).

The labeling for this modified subject device has been reviewed to verify that the indication/intended use
for the device is unaffected by the modification. In addition, the submitter's description of the particular
modification(s) and the comparative information between the modified and unmodified devices
demonstrate that the fundamental scientific technology has not changed. The submitter has provided the

7
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2

design control information as specified in the New 510(k) Paradigm and on this basis, I recommend the
device be determined substantially equivalent to the previously cleared (or their preamendment) device.

(Reviewer's Signature) (Date)
Comments

revised:811/03

"SUBSTANTIAL EQUIVALENCE" (SE) DECISION MAKING DOCUMENTATION

Yes No

1. Same Indication Statement? . _X IfYES=GoTo3

2. Do Differences Alter The Effect Or Raise New Issues of If YES =Stop NSE
Safety Or Effectiveness?

3. Same Technological Characteristics? X If YES = GoTo 5

4. Could The New Characteristics Affect SafetyOr XIf YES =GoTo 6
Effectiveness?

5. Descriptive Characteristics Precise Enough?. If NO = Go To 8

If YES = Stop SE

6. New Types Of Safety Or Effectiveness Questions? Ix If YES =Stop NSE
7. Accepted Scientific Methods Exist? IX If NO =Stop NSE

8. Performance Data Available? X I If NO = Request Data

9. Data Demonstrate Equivalence? IX Final Decision: SE

Note: See
httD//eroom.fda.gov/eRoomRea/Files/CDRH3/CDRHPremarketNotification~l OkPropram/C 41 48/FLOWVCHART%20
DECISION%2OTREE%20. DOC for Flowchart to assist in decision-making process. Please complete the following
table and answer the corresponding questions. "Yes" responses to questions 2, 4, 6, and 9, and every "no" response
requires an explanation.

1 . Explain how the new indication differs from the predicate device's indication

2. Explain why there is or is not a new effect or safety or effectiveness issue:
In the new device RTVue XR the sponsor replaced spectrometer camera. The line camera used in the
predicate OCT RTVue 100 (Basler LI 04k) was replaced with a new faster e2v AVIIVA2 EM4 camera.
The camera has different performance characteristics, such as responsively, spectral sensitivity, bit
depth, SNR, pixel size, etc. These differences may affect the performance of the spectrometer, and
ultimately affect the performance of the new OCT device. In addition, for the new RTVue XR device the
sponsor is planning to use the normative data base (NED) collected with a predicate RTVue 100
device. The changes of image quality and measurements in the new device may affect usability of the
NOB.

3. Describe the new technological characteristics:
The following differences between the new and old cameras are important:
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RTVue 100 (based on RTVue XR (based on Comments
Basler LlO4k line e2v AVIIVA2 EM4)
camera)

Pixel size t~xlO microns l~xiSO microns Different pixels
size may affect
dynamic range

Bit depth 10 bits 12 bits Dynamic range
difference, more
gray levels are
visible

Dynamic range <60 dB 68 dB
Responsivity 7.5 LSII/(nJ/cmA2) 82 LSB/(nJ/cmA2) Different

spectral
sensitivity and
quantum
efficiency may
affect A-scans

Exposure time for 34 p8 12 p5 May affect
a single A-scan __________ _________ image quality

Measured System 581 = 79.1 SSI = 79.7 May affect
Signal-to-Noise image quaity
Ratio _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4. Explain how new characteristics could or could not affect safety or effectiveness:

Based an the analysis of the AVIIVA2 EM4 camera characteristics, it is unlikely that the image quality
would be different than images, collected with a predicate device. The main factor is similarity of the
spectral sensitivity curve (see follow-up communication with the sponsor) and same size of the pixel,
which define the A scans.

5. Explain how descriptive characteristics are not precise enough:

6. Explain new types of safety or effectiveness question(s) raised or why the question(s) are not new:
the new spectrometer camera seems to be the only hardware change in the RTVue XR device. Both

devices are based on the same fundamental technology. No new type of S&E concerns are raised.

7. Explain why existing scientific methods can not be used:

8. Explain what performance data is needed:

9. Explain how the performance data demonstrates that the device is or is not substantially equivalent:

The sponsor conducted Risk Analysis following the guidelines set forth by EN ISO 14971 :2009
"Medical Device - Application of Risk Management to Medical Devices." Specifically, they conducted Failure
Mode and.Effect Analysis (FMEA) and Fault Tree Analysis (FTA) are performed to assess the impact of the
modification on the device and its components." In Attachment 1 of the Suppplement 1 the sponsor
documented the results of analyses in the "RTVue XR Bench Test Report" that contains the test methods
used for the risk mitigation activities and the acceptance criteria that was applied. Based on the risk, an
identification of the verification and/or validation activities required, including methods or tests used and the
acceptance criteria applied (report # 200-24047)

9
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Standard Operating Procedures for 510(k) Summaries

1) If a 510(k) submitter decides to submit a 510(k) summary, as per 21 CFR 807.87(h),
they need to follow the content requirements as per 21 CFR 807.92.

2) If during the review of the 510(k), the submitter decides to switch to a 510(k)
statement, as per 21 CFR 807.87(h), they may do so while the 510(k) is under review.
They must follow 21 CFR 807.93 for a 510(k) statement.

3) The 510(k) summary is written by the 510(k) submitter, but FDA will agree with the

content prior to clearing any 510(k).
4) The 510(k) summary needs to agree with the final classification decision of FDA,

e.g., the predicate classification needs to match the FDA classification decision. The
submitter may need to revise the summary while the 510(k) is under review. In

other words, the 510(k) summary will need to reflect the predicate(s) and decision
made by FDA. The submitter will then need to revise the summary while the
510(k) is under review.

5) The IFU provided in the 510(k) summary needs to match the IFU statement that is

determined to be substantially equivalent
6) The 510(k) summary should reflect all the testing done by the 510(k) submitter to

demonstrate substantial equivalence. This may include testing that FDA
did/ would not require to demonstrate substantial equivalence, but would include

all testing that FDA does/would require to demonstrate substantial equivalence.
7) If the 510(k) summuary is deficient, the deficiency(ies) may be put in an Al letter or

handled through interactive review.
8) The 510(k) may not be found to be substantially equivalent until the 510(k)

summary meets the regulatory requirements of 21 CFR 807.92.
9) If, after interactions, a 510(k) submitter does not revise the 510(k) summary as

requested and we disagree with their rationale, the 510(k) may be found not

substantially equivalent for lack of required data/ information.
10) Neither the 510(k) summary, nor 510(k) statement, are needed if the decision is

other than SE.
11) The 510(k) summary will go on FDA's website approximately the 5th of the month

following any SE decision.

510(k) SUMMARY REQUIREMENTS CHECKLIST
21 CFR 807.92

All 510(k) summaries shall contain the following information: Y,

1 The submitter's name, address, telephone number, a contact person, and the O
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date the summary was prepared

2 The name of the device, including the trade or proprietary name if applicable,
the common or usual name, and the classification name __ 4,p,

3 An identification of the legally marketed device(s) to which the submitter
claims equivalence. I l'

4 A description of the device that is the subject of the 510(k), including an *

explanation of how the device functions, the scientific concepts that form the N

basis for the device, and the significant physical and performance
characteristics of the device (e.g., device design, material used, and physical
properties)

5 A statement of the indications for use of the device that is the subject of the
510(k), including a general description of the diseases or conditions that the
device will diagnose, treat, prevent, cure, or mitigate, including a description,
where appropriate, of the patient population for which the device is indicated
Or, if the indication statements are different from those of the legally marketed
device(s) identified in paragraph (3) of this section, an explanation as to why
the differences are not critical to the intended therapeutic, diagnostic,
prosthetic, surgical or other use of the device, and why the differences do not
affect the safety and effectiveness of the device when used as indicated.

6 If the device has the same technological characteristics (i.e., design, material,
chemical composition, energy source, etc.) as the predicate device(s) identified
in paragraph(3) of this section, a summary of the technological characteristics
of the new device in comparison to those of the predicate devicels). Or, if theV
device has different technological characteristics from the predicate device(s),
a summary of how the technological characteristics of the device compare to a

___legally marketed device(s) identified in paragraph (3) of this section.Y0I

510(k) summaries for those 510(k)s in which a determination of substantial equivalence is also based on an
assessment of performance data shall contain the following information

7 A brief discussion of the nonclinical tests submitted, referenced, or relied on in 7
the 510(k) for a determination of substantial equivalence ___

8 A summary discussion of the clinical tests submitted, referenced, or relied on
in the 510(k) for a determination of substantial equivalence. This discussion
shall include, where applicable, a description of the subjects upon whom the
device was tested, a discussion of the safety or effectiveness data obtained
from the testing, with specific reference to adverse effects and complications,
and any other information from the clinical testing relevant to a determination
of substantial equivalence. (There can not be any patient identifier information
in the summary.)

9 The conclusions drawn from the nonclinical and clinical tests that demonstrate
that the device is as safe, as effective, and performs at least as safely andV
effectively as the legally marketed device identified in paragraph(3) of this
section.
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Beylin, Alexander

From: Azimun Jamal [azimunjamal@optovue.com]

Sent: Monday, April 02, 2012 3:15 PM

To: Beylin, Alexander

Cc: Cunningham. Bradley; John Talarico

Subject: RE: K120238

Attachments: Additional Request-510K summary revised.pdf

Dear Dr. Beylin,

Attached is the revised 510 summary per your request.
Please do let me know if you have any additional requests.

I will look forward to your resp onse.

Have a wonderful day!!

Best Regards,

Azimun Jamnal
Director of Quality Assurance

~ptqvu6e
Optovue Inc.
45531 Northport Loop West
Fremont Ca 94538
Phone: (510) 623-8868,Ext. 188
Fax: (510) 623-8668
www. ptovue corn

From: Beylin, Alexander [mailto:AleKaicI- r.Beylin@fda~hs~gPY]
Sent: Monday, April 02, 2012 11:32 AM
To: 'Azimun Jamal'; J3ohn Talarico'
Cc: Cunningham, Bradley
Subject: RE: K120238

Dear Ms. Jamal,

In your K(120238 510(k) Summary you reference Attachments D, C, and F.

After your device is cleared, only two sections of your submission, namely your 510(k) Summary and Indication for Use, will
be posted on FDA's welbsite and available for the public access. All other information including all your attachments is
considered confidential and not available to the public. Therefore, you can not reference your confidential information in
publicly-available documents.

With your permission, I can remove these references to the attachments from your 510O(k) summary. Alternatively, please
send me the revised 510(k) summary.

anks
Alex

4/2/2012
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From: Azimun Jamal [mailto:azimun-lamal@optovue.corn]
it: Sunday, April 01, 2012 10:02 PM

.. Beylin, Alexander
Subject: RE: K120238

Dear Dr. Beylin,
Thank you very much for your prompt response.
I will look forward to the determination letter.

Kind Regards,
Azimun

From: Beylin, Alexander [ma ilto: Alexander BteIin(@Ja.hhs.gov]
Sent: Thursday, March 29, 2012 12:19 PM
To: 'Azimun Jamal'
Subject: RE: K120238

Dear Ms. Jamal,

We have completed review of your Optovue XR OCT device. You will get our formal determination letter shortly. I'm sure, you
will like it G

Alex

)m: Azimun Jamal [mailto:azimun iamal~doptovue.com]
Sent: Wednesday, March 28, 2012 8:08 PM
To: Beylin, Alexander
Subject: RE: K120238

Dear Dr. Beylin,

Hope this email finds you doing well.

I was just wondering if you have any update on this submission K120238/S1.
Sorry to bother you.

Regards

Azimun Jamal
Director of Quality Assurance

6pt~vue
Optovue Inc.
45531 Northport Loop West
Fremont Ca 94538
Phone: (510) 623-8868 Ext 188
Fax : (510) 623-8668
MLwww-QptoV-Ue. cn

om: Beylin, Alexander [mailto:Alexander Beyhnsfd-a..hsgov]
Sent: Monday, March 19, 2012 6:51 AM
To: 'Azimun Jamal'

13
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Subject: RE: K120338

lo Ms. Jamal,

Our review of the K120238/S1 (not K120338 referenced in your email) submission will be completed before 3/28/2012.

Thanks,

Alex

From: Azimun Jamal (rnailto:azimun jaiai@ptovuecom]
Sent: Thursday, March 15, 2012 11:19 AM
To: Beylin, Alexander
Subject: RE: K120338

Dear Dr. Beylin,

Hope this email finds you doing well.

I am just following up on the submission for K120338. Can you please provide us an update on this review.

Your response would be very much appreciated.

Have a wonderful day!!

.t Regards,

Azimwi Jamal
Director of Quality Assurance

6p~vu6
Optovue Inc.
45531 Narthport Loop West
Fremont Ca 94538
Phone: (510) 623-8868 Ext. 188
Fax: (510) 623-8668
www.Optovue.qam

'4
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office of Device Evaluation &

S E TMEMORANDUM 
office of In Vitro Diagnosti CS

'I4fUCOVER 

S E Tf

From: Reviewer Name tt (I
Subject: 510(k) Number 12_____________________

To: The Record

Please list CTS decision code_ ___
o Rfusd t acept(Noe: hisis considered the first review cycle, See Screening Checklist

El R efue o accepa. No to e p/Fi e /c R /CDRH Pre ma k t otfc t o l kproa am 56 1 screenina % 2o hecklist% 207%

202%.200.dC
ifHold (Additional Information or Telephone Hld)

oFinal Decision (SE, SE with Limitations, NSE (select code below), Withdrawn. etc.).

Not Substantially Equivalent (NSE) Codes

oI NO NSE for lack of predicate
El NI NSE for new intended use

ENQ NSE for new technology that raises new questions of safety and effectiveness

ol NP NSE for lack of performance data

ElNM NSE requires PMA
ElNS NSE no response
ElNH NSE for another reason

Please complete the following for a final clearance decision (iLe, SE, SE with Limitations, etc.):S

Indications for Use Page Attach 1Ff.U

510(k) Summary 1510(k) Statement Attach SummaryV

Trutful nd ccurte tateentMust be present for a Final Decision V

Must be presentfraFnlDcso

Is thi an cobnto productio(Pleas spcf caegr 
fo 

se
Is thiarercsesigeue deviceCasII

Is ths doev ie inende foCpatr II usemony? Ms epeetfraFnlDcso

Is liica dataenc s t ondthesreview- of-thisms10(k)?
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leonate/NewbOrf (Birth to 28 dlays)

Infant (29 daysc 2 years old)

Child (2 years -< 12 years old) 
U

Adolescent (12 years< 18 years old)

Tra ns i tio .nal Adolescent A (18 -<21 years old) Special considerations are being given to this

group, different from adults age 21 (different device design or testing, different protocol L

procedures. etc.) 
-- -

Transjio-nal- Adlscn B1 -- 2; No special considerations compared to adults > 21 years

old)

Nanotechnology
Is this device subject to the Tracking Regulation? (Medical Device Tracking Contact OC.

Guidance. http:/Iwww.fda.OoV/fcdrh/comD/guidance16
9 htrnPrdutod

Regulation Number CIass* PoutU

*if unclassifie, see 510(k) Staff)

Additional Product Codes:_____________________________

Reiw-(Branch Chief) (ranch Code) (Date)

Final Review: 
(Date
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510(k) "SU STANTIA.L EQUIVALENICE"
DECISION-MAKING PROCESS.

New Device is Comparedto
Markted Device ot t

DesvripfrvclInfonnmaion Doe" New Devie Have Same NO0 Do the Differences Alter the lneded Not ubsa____b

about Net or Marketed Indication Sbkemeh n tt--* Therapttictliagnostdeetc. Elteet YES E-u IVMCie Deeillul
DeieRquested as Needed (in DecngMayConde ImpekC

tYES Salfty and Effcctivensr)?*D v c R eN e w D e v ic e H a s S a m e t nte n d e d N O Q-
Use and Many be -S bstantially Equivalent"r New Device Has

New Intended Useit
Does New Device HaveSame CudteN
Teelnelogicalt Characteristics, NO, ol h e

YES ~ AflectSaety oRasNwTyeOf Safet g) F
Rife nessor Effectiveness Questions?

NO Are the Descriptive NO 0
Characristics Preeise Enough
to Ensure Equi valecem? -

NO

Aaitable-brAs quiva]cnpe7 YES Mttlfods-rxist for
Assessing Efieets of NO,
theNew Characteristics?

YES

Performance, Arc Performane at Available NO
Data Required To Assess Effects ofNew

Perfrnnance aaDrosru Performance Data Demonstrate

YES NO1
"Substantially Equivalent

TO Determinaion - To

* 510(k) Submissions compare new devices to nwiketed dQYicOs. FDA requests additionalinformntin if the relationship ewe

marketed and 'predicate- (pit-Amendments or imolassiheda post-Amuindmecnts) devices bs unclear.

This decision is normally based oil descriptive information alone, bu ibztdietn n o n is sopei# t euc 2a2

Data maybe in the 51 0(k), othcislo)s.the Center's. classifcation filesor~the Ikerture.
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Beylin, Alexander

From: Beylin, Alexander
Sent: Tuesday, February 14, 2012 3:13 PM
To: John Talarico
Cc: 'Azimun Jamal'; Cunningham, Bradley
Subject: K120338

Attachments: K120238 special 510(k) TH memo. pdf

Dear Mr. Talarico,

Our Telephone Hold memo regarding you special 510 (k) Submission for RTVue XR OCT device is attached.

Please let me know if you have any questions.

Best Regards,

K120238 special
510(k) TH- memo...

Alexander Beylin, Ph.D.
Biomedical Engineer - Scientific Reviewer
FDA/CDRI-/ODE/DONED/ONDB
W066 Rm. 2244
10903 New Himpshire Ave.,
Silver Spring,AMD 20993
(301) 796-6463

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND MAY CONTAIN INFORMATION THAT IS
PRIVILEGED, CONFIDENTIAL, AND PROTECTED FROM DISCLOSURE UNDER LAW. If you are not the addressee, or a person authorized to
deliver the document to the addressee, you are hereby notified that any review disclosure, dissemination, copying, or other action based on the content
of this communication is not authorized. If you have received this document in error, please immediately notify us by email or telephone.
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Public Health Service
'DEPARTMENT OF HEALTH & HUMAN SERVICES Food and Drug Administration

Memorandum

February 14, 2011

To: Mr. John Talarico
Vice President Regulatory and Quality Assurance
Optovue, Inc
45531 Northport Loop W.,
Fremont, CA 94538

Subject: K120238
Trade Name: RTVue XR
Dated: January 23, 2012
Received: January 26 2012

Dear Mr. Talarico:

We have reviewed your Section 5 10(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 device based solely on the information you provided. To complete the
review of your submission, we require the following additional information:

In Attachment I you provide Risk Analysis Report for the device RTVue Model 100, which is
identified as a predicate for the subject device of your Special 5 10(k) submission (RTVue XR).
To justify this, on page 16 of the submission of you state the following:

"Due to no change in the basic design of the RTVue XR no new no risk was introduced,
therefore all the risk identified for RTVue [Model 100] will apply to RTVue XR."

The risk analysis of the predicate device does not substitute the risk analysis of the modified
device, as it does not meet the criteria stated in 21 CFR 807.87(g). Please note that the design
control activities should include the risk analysis report of the subject device [i.e., RTVue XR] to
assess the impact of the modification on the device and its components on safety and
effectiveness. Furthermore, based on the Risk Analysis, please clearly identify the required
verification and validation activities, including the methods or tests used and the acceptance
criteria to be applied. To address this concern, please provide a concise summary of the design
control activities, which includes the following missing documents:

* An identification of the Risk Analysis methods used to assess the impact of the
modification on the device and its components as well as the results of the analysis;

* Based on the Risk Analysis, an identification of the verification and/or validation
activities required, including methods or tests used and the acceptance criteria applied;
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Page 2 - Mr. John Talarico

This information is important for better understanding the impact of the modifications on safety
and effectiveness of your device and your validation and verification activities, described in your
Attachment F, Performance data.

This letter reflects the current progress of our review of your application. Please be advised that
further substantive review of your application or any response to this letter may result in additional
deficiencies.

The deficiency identified above represents the issue that we believe needs to be resolved before
our review of your 5 10(k) submission can be successfully completed. In developing the
deficiency, we carefully considered the statutory criteria as defined in Section 5 13(i) of the
Federal Food, Drug, and Cosmetic Act (Act) for determining substantial equivalence of your
device.

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 5 10(k)(21 CER 807.87(l)); therefore, all information previously submitted
must be resubmitted so that your new 5 10(k) is complete. For guidance on 5 10(k) actions,
please see our guidance document entitled, "Guidance for Industry and FDA Staff: Interactive
Review for Medical Device Submissions: 5 1 0(k)s, Original PMAs, PMA Supplements,
Original BLAs, and BLA Supplements" at www.fda.gov/cdrh/ode/guidance/1 655.html.

If you do submit a written request for an extension, FDA will permit the 5 1 0(k) to remain on
hold for up to a maximum of 180 days from the date of the additional information request.

The requested information, or a request for an extension of time, should reference your above
5 1 0(k) number and should be submitted in duplicate to:

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

If you have any questions concerning the contents of the letter, please contact Alexander
Beylin, Ph.D. at (301) 796-6620. 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 (301) 796-7 100, or at its Internet
address, littp://wwvw.fda.gzov/Medica[Devices/DeviceRe"zulationalidGuiidance/dlefault.htinl.

2S
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SCREENING CHECKLIST FOR SPECIAL PREMARKET NOTIFICATION [510(k)]

SUBMISSIONS

5 10(k) Number: _K120238_

Section 1: Required Elements for a SPECIAL 510(k) submission:

Present or Missing or

____ ____ ____ ____ ____ ___Adequate IInadequate

Medical Device User Fee Cover Sheet Ix
WWW~l. fda.gov/oc/mdufma/coversheet.htinl p.4

ICover Letter
'Appendix A of "Guidance for Industry and FDA Staff Format for Traditional.1
and Abbreviated 5 1 0(k)s" updated November 17, 2005
Intp //www.fda.gov/cdrh/ode/2uidaflCe/I 567.html _____

Table of Contents IX ___

iTruthful and Accurate Statement
Device Advice - www.fda.g-ov/cdrh/devadvice/3 1431 2.html#link 9p.7

I_ _ _ _ _ __ _ _ _ _ _ __ _ _ _ r 7
Form FDA 3654 - Standards Data Report for 510(k)s -

;http://ww.fda.gov/opacom/morechoices/fdaforms/FDA-36
5 4.pdf

11: No standard used? = No Standards Form Required

'2: Declaration of Conformity? = Yes Standards Form Required

13: Standard but no declaration? = Yes Standards Form Requiredr

Device's Trade Name, Device's Classification Name and Establishment Ix
Registration Number. [p.14 _____

,Device Classification Regulation Number and Regulatory Status (Class 1,1 X

.Class 11, Class III or Unclassified). 1

Proposed Labeling - Device Advice
INWWw.fda.gov/cdrh/devadvice/3 143I12html#link 10 pp. 305-440~

I1ndications for Use Statement 
x

Device Advice - www. fda.g ,ov/cdrldevadvice/3 1431 2.html4 Iink 6 .87

Su-bstantial Equivalence Comparison, including comparisons of the new X

,device with the predicate in areas that are listed on page 3-4 of the I.445 _____

510(k) Summary or 510(k) Statement

Device Advice - w"\~d.gvcr/eavc/131.hm ln 7 P.868 ____

Description of the device (or modification of the device) including IX
!diagrams, engineering drawings, photographs or service manuals. pp.2 97-30 3 

_____

'Identification of legally marketed predicate device. *

26
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Compliance with performance standards. *[See Section 514 of the Act Xf

and 21 CER 807.87 (d).] pp. 446-712j___

'6tas~ ii ertification and Summary. **n/a

Class III Summary and Certification Form
!wwfda. gov/cdrh/manual/stmnciii.html ____ _____

Financial Certification or Disclosure Statement for 510(k) notifications fl/a

[with a clinical study.

FORM FDA 3454, Certification: Financial Interests and Arrangements of

,Clinical Investigators

FORM FDA 3455, Disclosure: Financial Interests and Arrangements of
lClinical Investigators
www.fda. gov/opacom/morechoices/fdafonms/FDA-3455 .pdf
Financial Disclosure by Clinical Investigators
www.fda. gov/oc/guidance/financialdis.html. _____

K it Certification: Device Advice /
K_____ 77 _

lhttp://www fda gov/cdrh/ode/odecl874.html ___

'-May not be applicable for Special 5 10(k)s.
* Required for Class III devices, only.
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Section 2: Required Elements for a SPECIAL 510(k) submission:

Present or Inadequate
Adequate or Missing

Name and 510(k) number of the submitter's own, unmodified predicate X
!device. p.442 _____

1A description of the modified device and a comparison to the sponsor's
lpredicate device. p.446-712_______

IA statement that the intended use(s) and indications of the modified device, as X
ldescribed in its labeling are the same as the intended uses and indications for p. 442

~Reviewer's confirmation that the modification has not altered the fundamentall

scientific technology of the submitter's predicate device. -
'A Design Control Activities Summary that includes the following elements (a- d

Ia. Identification of Risk Analysis method(s) used to assess the impact of the X
Modification on the device and its components, and the results of the analysis. ____ _____

b. Based on the Risk Analysis, an identification of the required verification pp.854-860:
and validation activities, including the methods or tests used and the
!acceptance criteria to be applied. _ _

c. A Declaration of Conformity with design controls that includes the following X
statements: .838 __ _____

A statement that, as required by the risk analysis, all
verification and validation activities were performed by thep.3
designated individual(s) and the results of the activities
demonstrated that the predetermined acceptance criteria were
met.? This statement is signed by the individual responsible for
those particular activities.

A statement that the manufacturing facility is in conformance X
with the design control procedure requirements as specified inp.3
21 CFR 820.30 and the records are available for review. This
statement is signed by the individual responsible for those
particular activities. ___________________________ ____________________________

Items wit/i cheeks in the Present or Adequate colun do not require additional information front the sponsor.
Items with checks in the Missing or Inadequate column must be submitted before substantive review of the
document.

Passed Screening __Yes -_ X __No - Reviewer:__Alexander Beylin, Ph.D.________

Concurrence by Review Branch:__________ Date:__________

The deficiencies identified above represent the issues that we believe need to be resolved before our review of
your 5 10(k) submission can he 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 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
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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.Qov/cdrh/modactileastburdensome.html
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SPECIAL 51 0(k): Device Modification
ODE Review Memorandum (Decision Making Document is Attached)

To: THE FILE RE: DOCUIMENT NUMBER K120238_______

This 51 0(k) submission contains information/data on modifications made to the SUBMITTER'S own
Class 11, Class Ill or Class I devices requiring 510(k). The following items are present and acceptable
(delete/add items as necessary):

1 . The name and 510(k) number of the SUBMITTER'S previously cleared device. (For a
preamendments device, a statement to this effect has been provided.)

2. Submitter's statement that the INDICATIONIINTENDED USE of the modified device as described in
its labeling HAS NOT CHANGED along with the proposed labeling which includes instructions for
use, package labeling, and, if available, advertisements or promotional materials (labeling changes
are permitted as long as they do not affect the intended use).

3. A description of the device MODIFICATION(S), including clearly labeled diagrams, engineering
drawings, photographs, user's and/or service manuals in sufficient detail to demonstrate that the
FUNDAMENTAL SCIENTIFIC TECHNOLOGY of the modified device has not changed.
This change was for the new line camera used in the spectrometer of the OCT.

4. Comparison Information (similarities and differences) to applicant's legally marketed predicate
device including, labeling, intended use, physical characteristics, are acceptable. The additional
comparison information is included in follow-up emails (attached).

5. A Design Control Activities Summary which includes:
a) Identification of Risk Analysis method(s) used to assess the impact of the modification on the

device and its components, and the results of the analysis
b) Based on the Risk Analysis, an identification of the verification and/or validation activities

required, including methods or tests used and acceptance criteria to be applied
c) A declaration of conformity with design controls. The declaration of conformity should include:

i) A statement signed by the individual responsible, that, as required by the risk analysis, all
verification and validation activities were performed by the designated individual(s) and the
results demonstrated that the predetermined acceptance criteria were met, and

ii) A statement signed by the individual responsible, that the manufacturing facility is in
conformance with design control procedure requirements as specified in 21 CFR 820.30 and
the records are available for review.

6. A Truthful and Accurate Statement, a 510(k) Summary or Statement and the Indications for
Use Enclosure (and Class Ill Summary for Class Ill devices).

The labeling for this modified subject device has been reviewed to verify that the indication/intended use
for the device is unaffected by the modification. In addition, the submitter's description of the particular
modification(s) and the comparative information between the modified and unmodified devices
demonstrate that the fundamental scientific technology has not changed. The submitter has provided the
design control information as specified in The New 51 0(k) Paradigm and on this basis, I recommend the
device be determined substantially equivalent to the previously cleared (or their preamendment) device.

4(Rvewrs Signature) (Date)
Comments & A l

Due to inadequate design control activity information (namely, Risk analysis data), I recommend placing submission On
Hold pending adequate response to one deficiency.
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2

revised:811/03

"SUBSTANTIAL EQUIVALENCE" (SE) DECISION MAKING DOCUMENTATION

___ ___ ___ __ ___ ___ ___ __ ___ ___ __ Yes No

1. Same Indication Statement? X If YES =GoTo 3

2. Do Differences Alter The Effect Or Raise New lssues ofX IfYS=toNS
Safety Or Effectiveness?IfYS=to 

E

3. Same Technological Characteristics? IX If YES = Go To 5

4. Could The New Characteristics Affect Safety Or XIf YES = Go To 6
Effectiveness?

5. Descriptive Characteristics Precise Enough? - If NO =Go To 8

If YES = Stop SE

6. New Types Of Safety Or Effectiveness Questions? 'X If YES = Stop NSE

7.Acpe Scientific Methods Exist? - X [ If NO =Stop NSE

8. Performance Data Available? X I [If NO = Request Data

9. Data Demonstrate Equivalence? 7Final Decision:

Note: See
http://eroom.fda.gqov/eRoomReci/Files/CDRH3/CDRHPremarketNotification5l OkPropram/0 41 48/FLOWCHART%20
DECISION%2OTREE%20. DOC for Flowchart to assist in decision-making process. Please complete the following
table and answer the corresponding questions. 'Yes' responses to questions 2, 4, 6, and 9, and every "no" response
requires an explanation.

1. Explain how the new indication differs from the predicate device's indication:

2. Explain why there is or is not a new effect or safety or effectiveness issue:

3. Describe the new technological characteristics:

(b) (4)

(b) (4)
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4. Explain how new characteristics could or could not affect safety or effectiveness:

5. Explain how descriptive characteristics are not precise enough:

6. Explain new types of safety or effectiveness question(s) raised or why the question(s) are not new:
The new spectrometer camera seems to be the only hardware change in the RTVue XR device. Both
devices are based on the same fundamental technology. No new type of S&E concerns are raised.

7. Explain why existing scientific methods can not be used:

8. Explain what performance data is needed:

9. Explain how the performance data demonstrates that the device is or is not substantially equivalent:

32
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Page 1 of 3

Beylin, Alexander

From: Azimun Jamal [azimunjamal~optovue.com]

Sent: Thursday, February 09, 2012 2:28 PM

To: Beylin, Alexander

Cc: Cunningham, Bradley; Agrawal, Anant; John Talarico

Subject: RE: K1 20238 RTVue XR

Attachments: Additional Request-Camera noise level.pdf

Dear Dr. Beylin,

Hope all is going well.

Attached is the information that you requested.

Please let me know if you have additional questions or requests.

Best Regards,

Azimun Jamal

Director of Quality Assurance

ptovue Inc.
45531 Northport Loop West
Fremont Ca 94538
Phone: (510) 623-8868 Ext. 188
Fax: (510) 623-8668
www.Optovue.com

From: Beylin, Alexander [mailto:Alexander.BevlinPtfda.hhs-_gov]
Sent: Wednesday, February 08, 2012 5:48 AM
To: 'Azimun Jamal'
Cc: Cunningham, Bradley; Agrawal, Anant
Subject: RE: K120238 RTVue XR

Dear Ms. Jamal,

Please provide this data before February 13, 2012

Thank you,

,lex
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Page 2 of 3

From: Azimun Jamal [mailto:azimun jarnp1@optovue.com]
Sent: Monday, February 06, 2012 1:32 PM
I: Beylin, Alexander
,c: John Talarico; Agrawal, Anant; Cunningham, Bradley

Subject: RE: K120238 RTVue XR

Dear Dr. Beylin,

Thank you so much for your prompt response

Attached is the response regarding the camera pixel size.

Best Regards,

Azimun Jamal
Director of Quality Assurance

bpt@)vue
Optovue Inc.
45531 Northport Loop West
Fremont Ca 94538
Phone: (510) 623-8868 Ext. 188
Fax : (510) 623-8668
wwwffiOjtovue.om

From: Beylin, Alexander [mailto:Alexander.Byli@d hgv]
-ent: Monday, February 06, 2012 7:52 AM
o: 'Azimun Jamal'

Cc: John Talarico; Agrawal, Anant; Cunningham, Bradley
Subject: RE: K120238 RTVue XR

Dear Ms. Jamal,

Alex

From: Azimun Jamal [mailto:azimun iamal@ ptov-ue-com]
Sent: Monday, February 06, 2012 12:33 AM
To: Beylin, Alexander
Cc: John Talarico
Subject: RE: K(120238 RTVue XR

Dear Dr. Beylin,

Hope you had a great weekend

Attached is the information you requested.

Please let me know if you have any additional requests.

3 4
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-I

Regards,
Azimun Jamal

3 S
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Beylin, Alexander

From: Agrawal, Anant

Sent: Thursday, February 09, 2012 3:01 PM

To: Beylin, Alexander

Subject: RE: K1 20238 RTVue XR

Yes, I see they have a shorter exposure time. But the phantom images we looked at and the SNR calculation both indicate
equivalent (or better) performance compared to the new camera. This may be because the new camera apparently has
higher responsivity and lower noise level, so the shorter exposure time is ok.

From: Beylin, Alexander
Sent: Thursday, February 09, 2012 2:55 PM
To: Agrawal, Anant
Subject: RE: K120238 RTVue XR

It is possible... Or they evacuate the charge way before the well filles up. Please note that they are using a short a exposure
time...

From: Agrawal, Anant
Sent: Thursday, February 09, 2012 2:52 PM
To: Beylin, Alexander

ubject: RE: K120238 RTVue XR

From: Beylin, Alexander
Sent: Thursday, February 09, 2012 2:32 PM
To: Agrawal, Anant
Subject: RE: K(120238 RTVue XR

From: Agrawal, Anant
Sent: Thursday, February 09, 2012 2:26 PM
To: Beylin, Alexander
Subject: RE: K120238 RTVue XR

Sounds good, thanks.

'rom: Beylin, Alexander
Aent: Thursday, February 09, 2012 2:23 PM

To: Agrawal, Anant
Subject: RE: K(120238 RTVue XR

36
2/14/2012

(b)(4) 

(b)(4) 

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Page 2 of 3

Anant,
Thank you for the reminder. I extended CTS for a week, Optovue should send me their response by COB Monday, so
kopefully we will close the submission bu Tuesday.

From: Agrawal, Anant
Sent: Thursday, February 09, 2012 11:56 AM
To: Beylin, Alexander
Subject: RE: K120238 RTVue XR

Alex,
My consult for you is due today. Should I mark it as complete, or do you want to extend the due date by one week to allow
for their response?

Thanks,
Anant

From: Beylin, Alexander
Sent: Wednesday, February 08, 2012 8:48 AM
To: 'Azimun Jamal'
Cc: Cunningham, Bradley; Agrawal, Anant
Subject: RE: K120238 RTVue XR

Dear Ms. Jamal,

Thank you,

Alex

From: Azimun Jamal [mailto:azimunjamal~optovue.COm]
Sent: Monday, February 06, 2012 1:32 PM
To: Beylin, Alexander
Cc: John Talarico; Agrawal, Anant; Cunningham, Bradley
Subject: RE: K120238 RTVue XR

Dear Dr. Beylin,

Thank you so much for your prompt response

Attached is the response regarding the camera pixel size.

lest Regards,

Azimun Jamal
Director of Quality Assurance
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6pt~vue
'otovue Inc.
3531 Northport Loop West

Fremont Ca 94538
Phone: (510) 623-8868 Ext. 188
Fax: (510) 623-8668
ww. ptatitesaom

From: Beylin, Alexander [mailto:AlexE~ad-er.Beylliin@fda.-hh.Y]
Sent: Monday, February 06, 2012 7:52 AM
To: 'Azimun Jamal'
Cc: John Talarico; Agrawal, Anant; Cunningham, Bradley
Subject: RE: K120238 RTVue XR

Dear Ms. Jamal,

Alex

From: Azimun Jamnal [mailto:azimun jamal~ootovue.com]
Sent: Monday, February 06, 2012 12:33 AM
TO: Beylin, Alexander

c: John Talarico
Subject: RE: K120238 RTVue XR

Dear Dr. Beylin,

Hope you had a great weekend

Attached is the information you requested.

Please let me know if you have any additional requests.

Regards,
Azimun Jamal

2/14/20 12
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Beylin, Alexander

From: Azimun Jamal [azimunjamaI~optovue.com]

Sent: Wednesday. February 08, 2012 12:50 PM

To: Beylin, Alexander

Cc: Cunningham, Bradley; Agrawal, Anant; John Talarico,

Subject: RE: K(120238 RTVue XR

Dear Dr. Beylin,

You are very welcomell

We are looking into your request and we will provide a response on or before the request date.

Best Regards,

Azimun Jamal
Director of Quality Assurance

bpt~vu6
Optovue Inc.
45531 Narthpart Loop West
Fremont Ca 94538
0hone: (510) 623-8868 Ext 188
ax :(510) 623-8668

www.Qptovue 4com

From: Beylin, Alexander [mailto:Alexander.BayjinPfda.hh$±govJ
Sent: Wednesday, February 08, 2012 5:48 AM
To: 'Azimun Jamal'
Cc: Cunningham, Bradley; Agrawal, Anant
Subject: RE: K120238 RTVue XR

Dear Ms. Jamal,

Please provide this data before February 13, 2012

Thank you,

Alex

rom: Azimun Jamal [mailto:?zimun iaal~optovue.com]
-Sent: Monday, February 06, 2012 1:32 PM
To: Beylin, Alexander
Cc: John Talarico; Agrawal, Anant; Cunningham, Bradley
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Subject: RE: K120238 RTVue XR

?ar Dr. Beylin,

Thank you so much for your prompt response

Best Regards,

Azimun Jamal
Director of Quality Assurance

bpt~vue
Optovue Inc.
45531 Northport Loop West
Fremont Ca 94538
Phone: (510) 623-8868 Ext 188
Fax: (510) 623-8668
www. Optovue.com

From: Beylin, Alexander [mailto: Alexander. Beyif@fda.hnhs.gov]
Sent: Monday, February 06, 2012 7:52 AM
To: 'Azimun Jamal'
Cc: John Talarico; Agrawal, Anant; Cunningham, Bradley
Subject: RE: K120238 RTVue XR

dear Ms. Jamal,

Alex

From: Azimun Jamal [mailto:azWin iamal~gptovue.com]
Sent: Monday, February 06, 2012 12:33 AM
To: Beylin, Alexander
Cc: John Talarico
Subject: RE: K120238 RTVue XR

Dear Dr. Beylin,

Hope you had a great weekend

Attached is the information you requested.

Please let me know if you have any additional requests.

egards,
Azim'un Jamal

40
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Beylin, Alexander

From: Azimun Jamal [azimunjamaI~optovue.com]

Sent: Monday, February 06, 2012 1:32 PM

To: Beylin. Alexander

Cc: John Talarico; Agrawal, Anant; Cunningham, Bradley

Subject: RE: K1 20238 RTVue XR

Attachments: Response for Pixel size.pdf

Dear Dr. Beylin,

Thank you so much for your prompt response

Attached is the response regarding the camera pixel size.

Best Regards,

Azimun Jamal
Director of Quality Assurance

6pt@)vue
Optovue Inc.
45531 North port Loop West
cremont Ca 94538

hone: (510) 623-8858 Ext. 188
Fax: (510) 623-8668
www.Optovue.com

From: Beylin, Alexander [mailto: Alexander. Bey in Wahhs.g v]
Sent: Monday, February 06, 2012 7:52 AM
To: 'Azimun Jamal'
Cc: John Talarico; Agrawal, Anant; Cunningham, Bradley
Subject: RE: K(120238 RTVue XR

Dear Ms. Jamal,

Alex

From: Azimun Jamal [mailto:azimnn amlSoptovue~comJ
Sent: Monday, February 06, 2012 12:33 AM
To: Beylin, Alexander
Cc: John Talarico
Subject: RE: K(120238 RTVue XR

aear Dr. Beylin,

2/14/20 12

(b)(4) 

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015

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



Page 2 of 2

Hope you had a great weekend

'tached is the information you requested.

Please let me know if you have any additional requests.

Regards,
Azimun Jamal

A 4
2/14/20 12
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Beylin, Alexander

From: Azimun Jamal [azimunjamal@optovue.com]

Sent: Thursday, February 02, 2012 4:11 PM

To: Beylin, Alexander

Cc: John Talarico

Subject: RE: K1 20238 RTVue XR

Dear Dr. Beylin,

Good to hear from you. Hope all is going well.

Here is the link for the documents:

Regards,

Azimun Jamal
Director of Quality Assurance

5:pt~vue
jptovue Inc.
45531 N~orthport Loop West
Fremont Ca 94538
Phone: (510) 623-8868 Ext. 188
Fax: (510) 623-8668
www. Optovue.com

From: John Talarico [mailto:iohn-talarico~optovue.com]
Sent: Thursday, February 02, 2012 11:47 AM
To: Azimun Jamal
Subject: FW: K120238 RTVue XR

From: Beylin, Alexander [ma ilto: Alexander. Beyi n~fda. hhs.gQv]
Sent: Thursday, February 02, 2012 11:41 AM
To: John Talarico
Cc: Cunningham, Bradley
Subject: K(120238 RTVue XR

Dear Mr. Talarico,

We are currently reviewing your 51 0(k) submission K(120238 for RTVue XR OCT. To expedite review process, please email
me an electronic copy of your submission.

hank you.

Best Regards

'14
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Alexander Beylin, Ph.D.
Biomnedical Engineer - Scientific Reviexver

)A/CDRl-/ODE/DQNED/ONDB
.v066 Rm. 2244
10903 Newv Hampshire Ave.,
Silver Spring, NlD 20993
(301) 796-6463

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHAOM IT IS ADDRESSED AND MAY CONTAIN INFORMATION THAT IS PRIVILEGED,

CONFIDENTIAL, AND PROTECTED FROM DISCLOSURE UNDER LAW. If you are not the addressee, or a person authorized to deliverthe document to the
addressee, you are hereby notified that any review disclosure, dissemination, copying, or other action based on the content of this communication is not authorized. If
you have received this document in error, please immediately notify us by email or telephone.
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February 6, 2012

FDA Question:

Optovue Response:

45531 Northport Loop W, Fremont, CA 94538 Phone: (866) 344.8948: (510) 623-8868 Fax: (510) 623.8668
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45531 Northport Loop West

Fremont, CA 94538

Phone:(510)623-8868

Fax:(510)623-8668

February 23,2012

Center for Devices and Radiological Health

Food and Drug Administration -*&■■ • ^, ,v,
10903 New Hampshire Avenue ;!~
Silver Spring, MD 20993-0002 ^ ;

Re: K120238-RTVue-XR °"

Dear Dr. Beylin:

This letter is in response to the request for additional information for the letter dated February,

14,2012

Agency Question 1

> Please provided an identification of the Risk Analysis methods used to assess the impact of

the modification on the device and its components as well as the results ofthe analyses

Optovue's Response:

> The Risk Analysis was performed following the guidelines set forth by EN ISO 14971:2009

"Medical Device - Application of Risk Management to Medical Devices." Specifically,

Failure Mode and Effect Analysis (FMEA) and Fault Tree Analysis (FTA) are performed to

assess the impact ofthe modification on the device and its components."

The results of analyses are documented in the "RTVue XR Bench Test Report" that contains

the test methods used for the risk mitigation activities and the acceptance criteria that was

applied. (Attachment 1)

Agency Question 2

> Based on the risk, an identification of the verification and/or validation activities required,

including methods or tests used and the acceptance criteria applied;

Optovue's Response:

> The risk identified for this change is verified and mitigated in the attached Risk analyses

report # 200-24047 re-formatted specifically for the RTVue XR. (Red Lined-Attachment 2

& final copy-Attachment 3 and Dr. Sliney's Report-Attachment 4)

Records processed under FOIA Request #2012-3758; Released by CDRH on 09-8-2015
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opt#vue

We trust that the information provided in this letter is sufficient for FDA to find the RTVue XR

OCT substantially equivalent for the listed indication. If you have any additional questions

regarding this response please contact me at (510) 623-8668.

/ /■—'

hnvJ/Talarico

P Regulatory & Quality Assurance

Optovue, Inc.

Attachments

cc: Gerald Prud'homme, Esq.

cc: Azimun Jamal
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Attachment 1 

 

RTVue XR Bench Test Report  

(Reference Only) 
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REFERENCE DOCUMENT:  EN ISO 14971:2009 “Medical Device – Application of Risk Management 
to Medical Devices 
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For Device: RTVue XR Model  
 
Summary:  
 
All harms and hazards identified have been evaluated and are either in the Broadly Acceptable 
Category or in the As Low as Reasonably Practicable category.  Where applicable this document 
lists the tests and/or procedures where the identified mitigation is performed. 
 
1 INTRODUCTION 
 
1.1  Product Description 
 
The RTVue XR is a Fourier Domain OCT system which can non-invasively image retinal tissue in-vivo, 
with high acquisition speed and high-resolution scans. 
 
The first generation OCT system developed in early 1990s was a Time-Domain system, which relied on 
the mechanical scan method to get the tissue depth signal.  The scan speed is limited to 400 A-scan per 
second in conventional time-domain OCT due to the mechanic motion barrier.  The RTVue uses a 
camera to acquire the A-scan signals simultaneously without mechanical motion.  The RTVue system’s 
scan speed is 26,000+ A-scan per second, or 65 times faster than the conventional OCT system.  Due to 
the increase in scan rate, artifacts in OCT images caused by eye motion are eliminated in most* scan 
designs. (*3D scans with nearly 52,000 A-scans take 2 seconds to acquire.  Motion artifacts may be 
present)  Recent advances in line scan camera technology has enabled the RTVue XR to operate at 
~70,000 A-lines per second while delivering equivalent imaging results as the older generation RTVue 
line scan cameras operating at ~27,000 A-lines per second. 
 
The RTVue XR system employs the same high bandwidth light source as the RTVue; the tissue 
resolution is approximately  4 - 5 micrometer; double that of a conventional OCT system. 
 
With the speed and resolution improvement, RTVue XR provides a much more reliable and detailed 
retinal and nerve head map, with metrics in a much shorter period of time.    
 
1.2  Intended Use of the Product 
 
The RTVue XR is an optical coherence tomography system indicated for the in vivo imaging and 
measurement of the retina, retinal nerve fiber layer, and optic disk as an aid in the diagnosis and 
management of retinal disease.  The RTVue XR is also a quantitative tool for the comparison of retina, 
retinal nerve fiber layer, and optic disk measurements in the human eye to a database of known normal 
subjects.   It is intended for use as a diagnostic device to aid in the detection and management of ocular 
diseases.  
 
The Cornea Anterior Module (CAM) can be attached to the RTVue XR as an auxiliary lens used in 
conjunction with the RTVue XR to view and scan the patient’s cornea and anterior segment.Corneal 
thickness and central corneal refractive power are computed from the corneal scans.    
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1.3 RTVue XR System Configuration: 
 
The RTVue XR system is shipped in one paletted box, which contains the following hardware: 
 
a.  RTVue XR Scanner:   
This is the main component of the RTVue XR system.  It is used to view and scan the patient’s retina, 
collect the OCT signal, and send it to the computer for processing.  It also provides a fixation light target 
for patient to fixate on during the scan and position sensor for automatic detection of whether the left or 
right eye is aligned for scanning.  The communication between the scanner and computer is via a USB 
cable connection.  The RTVue XR uses a medical grade power supply. 
 
b.  RTVue XR CAM module (high magnification and low magnification (optional)):   
The CAM is an auxiliary lens used in conjuction with the RTVue XR to view and scan the patient’s cornea.  
By adding the CAM lens to the front of the RTVue XR ocular lens, the CAM lens changes the image plane 
from retina to cornea, by changing the focal length.   
 
c. Computer: 
The computer is used to control the scanner during the patient examination.  The application software 
provides data analysis, presentation, and data storage and archive.  A relational database is included to 
organize all patient information and data, as well as allow for search capability. 
 
d. System Table: 
The system table provides power to the RTVue XR scanner, computer, and computer display through a 
medical grade isolation transformer to prevent leakage current from main AC power.  The table elevation 
can be adjusted to fit patient height.  The telescopic raiser which supplies the power of the RTVue XR 
system is medical grade. 
 
e. Monitor (Computer Display): 
An LCD flat panel display for graphic user interface and data presentation.   
 
f. Keyboard and Mouse 
 
System Configuration: 
Model: RTVue XR 100-1: 110V AC. 
Model: RTVue XR 100-2: 230V AC. 
 
1.4 Risk Evaluation 

1.4.1 Operator contact 
Operator contact is to the computer keyboard and system.  

1.4.2 Materials in contact with patient 
The following materials are in contact with the patient:  
Chinrest and headrest 

1.4.3 CAM module shortens working distance,  
The addition of the auxiliary CAM lens shortens the working distance from 22mm to 10mm. 
However 10mm is still compatible with other FDA cleared devices, e.g. Stratus OCT by Carl Zeiss 
Meditec. All electrical safety, mechanical safety, energy safety, biocompatibility, misdiagnosis and 
ergonomic risks remain the same as RTVue XR without CAM attached. 
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1.4.4 CAM module scan length increased 
The software change to increase the scan length of the cornea scan does not present new risk 
since the scan method remains the same (user could achieve the same results with the old 
software by scanning twice) and the working distance is not changed.  

1.4.5 Cleaning and Disinfection 
Dust Prevention: 
When not using the RTVue XR, make sure the cloth dust cover is placed over the unit.  
You can “Shut down” the PC at the end of each day.   
Ocular (Front Objective) Lens Cleaning: 
We recommend the ocular (front objective) lens of the RTVue XR is cleaned daily.  A 
weak OCT image or blurry video image may be caused by an unclean front lens 
(eyelash, finger or nose prints, excessive dust or dirt from the environment). 
 

 Material required to clean front lens: 
1) Diluted Acetone or Lens cleaning solution 
2) Lens cleaning paper 
 

Method: 
Wet the lens paper with cleaning solution and wipe the ocular lens with one pass in 
one direction.  Discard the used lens paper. Use a new sheet for each repeat 
cleaning until all lens area has been cleaned.  

 
 
Head and Chin Rest Cleaning: 
The headrest pad and chin rest cup should be cleaned before every patient visit. 
 
1. Material required: Disinfecting agent such as an anti-germicide or isopropyl alcohol. 
2. Cloth or cleaning towels. 
3. Wet isopropyl alcohol cleaning paper pad. 
Method: 

Soak the cleaning cloth or towel in disinfecting solution or use a wet isopropyl alcohol 
cleaning paper pad.  Wipe the chin-rest cup and head rest pad. 

 
Biocompatibility: 
Materials used for the chin rest and head rest are biocompatible and  ISO 10993 
compliant. 

 
 
 

2 ANALYSIS METHODOLOGY 
   
 
2.1  Risk Function Employed 

The risk function used for this analysis was derived from EN ISO 14971:2009 “Medical Device – 
Application of Risk Management to Medical Devices” as shown in Table 1. Risk is specified as a 
function of Severity (S) and Likelihood (L). 
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2.1.1 Severity Values 

2.1.3 Risk Region Values 
 

Each possible combination of Severity and Likelihood resides within one of the 
following Risk Region: 
 
• Intolerable Region (IR) 
• ALARP (As Low As Reasonably Practicable) Region (AR) 
• Broadly Acceptable Region (BR) 

 
Risk Region assignment for the Severity/ Likelihood combinations is as follows 
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3 ANALYSIS FINDINGS 
 
This section presents the findings of the risk analysis. It describes the potential hazards 
associated with the use of the RTVue XR, RTVue XR software and CAM.  It also describes the 
possible failures that could cause those hazards and the controls in place required to mitigate 
the risk by reducing the likelihood of the failures. The analysis findings are itemized in Table 2. 
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 CONCLUSIONS 
 
Referring to Table 2 all of the identified risks are in the ALARP category.  These risks require 
mitigation steps but do not require any redesign.
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For Device: RTVue XR Model  
 
Summary:  
 
All harms and hazards identified have been evaluated and are either in the Broadly Acceptable 
Category or in the As Low as Reasonably Practicable category.  Where applicable this document 
lists the tests and/or procedures where the identified mitigation is performed. 
 
1 INTRODUCTION 
 
1.1  Product Description 
 
The RTVue XR is a Fourier Domain OCT system which can non-invasively image retinal tissue in-vivo, 
with high acquisition speed and high-resolution scans. 
 
The first generation OCT system developed in early 1990s was a Time-Domain system, which relied on 
the mechanical scan method to get the tissue depth signal.  The scan speed is limited to 400 A-scan per 
second in conventional time-domain OCT due to the mechanic motion barrier.  The RTVue uses a 
camera to acquire the A-scan signals simultaneously without mechanical motion.  The RTVue system’s 
scan speed is 26,000+ A-scan per second, or 65 times faster than the conventional OCT system.  Due to 
the increase in scan rate, artifacts in OCT images caused by eye motion are eliminated in most* scan 
designs. (*3D scans with nearly 52,000 A-scans take 2 seconds to acquire.  Motion artifacts may be 
present)  Recent advances in line scan camera technology has enabled the RTVue XR to operate at 
~70,000 A-lines per second while delivering equivalent imaging results as the older generation RTVue 
line scan cameras operating at ~27,000 A-lines per second. 
 
The RTVue XR system employs the same high bandwidth light source as the RTVue; the tissue 
resolution is approximately  4 - 5 micrometer; double that of a conventional OCT system. 
 
With the speed and resolution improvement, RTVue XR provides a much more reliable and detailed 
retinal and nerve head map, with metrics in a much shorter period of time.    
 
1.2  Intended Use of the Product 
 
The RTVue XR is an optical coherence tomography system indicated for the in vivo imaging and 
measurement of the retina, retinal nerve fiber layer, and optic disk as an aid in the diagnosis and 
management of retinal disease.  The RTVue XR is also a quantitative tool for the comparison of retina, 
retinal nerve fiber layer, and optic disk measurements in the human eye to a database of known normal 
subjects.   It is intended for use as a diagnostic device to aid in the detection and management of ocular 
diseases.  
 
The Cornea Anterior Module (CAM) can be attached to the RTVue XR as an auxiliary lens used in 
conjunction with the RTVue XR to view and scan the patient’s cornea and anterior segment.Corneal 
thickness and central corneal refractive power are computed from the corneal scans.    
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1.3 RTVue XR System Configuration: 
 
The RTVue XR system is shipped in one paletted box, which contains the following hardware: 
 
a.  RTVue XR Scanner:   
This is the main component of the RTVue XR system.  It is used to view and scan the patient’s retina, 
collect the OCT signal, and send it to the computer for processing.  It also provides a fixation light target 
for patient to fixate on during the scan and position sensor for automatic detection of whether the left or 
right eye is aligned for scanning.  The communication between the scanner and computer is via a USB 
cable connection.  The RTVue XR uses a medical grade power supply. 
 
b.  RTVue XR CAM module (high magnification and low magnification (optional)):   
The CAM is an auxiliary lens used in conjuction with the RTVue XR to view and scan the patient’s cornea.  
By adding the CAM lens to the front of the RTVue XR ocular lens, the CAM lens changes the image plane 
from retina to cornea, by changing the focal length.   
 
c. Computer: 
The computer is used to control the scanner during the patient examination.  The application software 
provides data analysis, presentation, and data storage and archive.  A relational database is included to 
organize all patient information and data, as well as allow for search capability. 
 
d. System Table: 
The system table provides power to the RTVue XR scanner, computer, and computer display through a 
medical grade isolation transformer to prevent leakage current from main AC power.  The table elevation 
can be adjusted to fit patient height.  The telescopic raiser which supplies the power of the RTVue XR 
system is medical grade. 
 
e. Monitor (Computer Display): 
An LCD flat panel display for graphic user interface and data presentation.   
 
f. Keyboard and Mouse 
 
System Configuration: 
Model: RTVue XR 100-1: 110V AC. 
Model: RTVue XR 100-2: 230V AC. 
 
1.4 Risk Evaluation 

1.4.1 Operator contact 
Operator contact is to the computer keyboard and system.  

1.4.2 Materials in contact with patient 
The following materials are in contact with the patient:  
Chinrest and headrest 

1.4.3 CAM module shortens working distance,  
The addition of the auxiliary CAM lens shortens the working distance from 22mm to 10mm. 
However 10mm is still compatible with other FDA cleared devices, e.g. Stratus OCT by Carl Zeiss 
Meditec. All electrical safety, mechanical safety, energy safety, biocompatibility, misdiagnosis and 
ergonomic risks remain the same as RTVue XR without CAM attached. 
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1.4.4 CAM module scan length increased 
The software change to increase the scan length of the cornea scan does not present new risk 
since the scan method remains the same (user could achieve the same results with the old 
software by scanning twice) and the working distance is not changed.  

1.4.5 Cleaning and Disinfection 
Dust Prevention: 
When not using the RTVue XR, make sure the cloth dust cover is placed over the unit.  
You can “Shut down” the PC at the end of each day.   
Ocular (Front Objective) Lens Cleaning: 
We recommend the ocular (front objective) lens of the RTVue XR is cleaned daily.  A 
weak OCT image or blurry video image may be caused by an unclean front lens 
(eyelash, finger or nose prints, excessive dust or dirt from the environment). 
 

 Material required to clean front lens: 
1) Diluted Acetone or Lens cleaning solution 
2) Lens cleaning paper 
 

Method: 
Wet the lens paper with cleaning solution and wipe the ocular lens with one pass in 
one direction.  Discard the used lens paper. Use a new sheet for each repeat 
cleaning until all lens area has been cleaned.  

 
 
Head and Chin Rest Cleaning: 
The headrest pad and chin rest cup should be cleaned before every patient visit. 
 
1. Material required: Disinfecting agent such as an anti-germicide or isopropyl alcohol. 
2. Cloth or cleaning towels. 
3. Wet isopropyl alcohol cleaning paper pad. 
Method: 

Soak the cleaning cloth or towel in disinfecting solution or use a wet isopropyl alcohol 
cleaning paper pad.  Wipe the chin-rest cup and head rest pad. 

 
Biocompatibility: 
Materials used for the chin rest and head rest are biocompatible and  ISO 10993 
compliant. 

 
 
 

2 ANALYSIS METHODOLOGY 
   
 
2.1  Risk Function Employed 

The risk function used for this analysis was derived from EN ISO 14971:2009 “Medical Device – 
Application of Risk Management to Medical Devices” as shown in Table 1. Risk is specified as a 
function of Severity (S) and Likelihood (L). 
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DAVID H. SLINEY, Ph.D.
Consulting Physicist

Optical Radiation Hazard Analysis
406 Streamside Drive Telephone (410) 877-1646
Fallston, MD 21047 USA FAX (410) 877-1646

15 June 2005

Optical Radiation Hazard Analysis

OPTOVUE
OPTICAL COHERENCE TOMOGRAPHY (OCT) RETINAL SCANNER

INTRODUCTION

Optovue, Inc. (Fremont, CA) has developed a high-speed OCT Retinal Scanner instrument
for the examination of retinal structures. The Retinal OCT instrument consists of a fiber-optic
interferometer that uses a super-luminescent diode (SLD) for the optical source. The OCT
system produces a cross-sectional image of the retina in depth by low-coherence reflectometry.
Optical coherent tomography (OCT) of the eye was first described in 1991.1 A super-luminescent
diode is used because of its much smaller coherence length compared to a laser (i.e., of the order
of 10μm). Although not a diode laser, the most appropriate safety guidelines and standards to
apply to an SLD are those that relate to laser safety. The reason is that the SLD has a relatively
narrow spectral bandwidth of 60 nm (FWHM) centered at approximately 830 nm. The very high
radiance of the SLD permits imaging in only a very small retinal image. Indeed, there exists a
movement in the laser safety standards community to treat SLDs as equivalent to lasers of the
same wavelength.

RETINAL EXPOSURES

The beam entering the eye is 1.4 mm in diameter and scans a line pattern on the retina of at
least 2 mm length. Along the 2-mm scan, the beam focus is scanned axially at approximately
1024 points along the scan, i.e., at 2-μm intervals for this worst-case, minimal line length. Since
the total scan with 1024 axial scans takes approximately 35.3 ms, the beam's axial sampling
duration at each retinal location is approximately 0.0345 ms (34.5 μs).  For the minimal line 
length, the beam skips about 2μm to another spot, scans axially, and then goes on. The SLD
optical beam is not diffraction-limited, but the retinal focal zone is designed to be of the order of
22μm in diameter. Therefore, each retinal "point" (~22 μm) image exposure from the SLD is
about eleven (22/2) repetitive exposures. The SLD retinal focal zone of the order of 22μm in
diameter is actually less than the 25.5-μm image corresponding to a visual angle α referred to as 
the minimal angular subtense αmin of 1.5 milliradian as used in laser safety standards. The OCT
operator would not dwell on the same retinal line and generally will perform a series or even
raster scan over a much larger area. A maximum dwell time of up to 4 s over the same retinal
line or a slightly different scan pattern to chose the best image would represent an extremely
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worst-case, maximal-dwell duration. Because of normal eye movements, it would be highly
unlikely that multiple exposures would be superimposed so precisely. The typical power
entering the eye--for clear ocular media--is approximately 0.7 mW. The absolute maximum
power that can be emitted from the device is 0.75 mW, which would only be used in a poor
(scattering) lens; however, in such an eye, the likelihood of the beam scanning over the exact
same path is extremely remote; hence, the probability of multiple exposures, or a substantial
fraction of the original power reaching the same retina retinal area 22μm by 2000 μm is very 
low. The scanning beam can never scan over a line length of less than 2 mm, since there are
both hardware and software system safety features to prevent this.

APPLICABLE EXPOSURE LIMITS

A number of national and international groups have recommended human exposure limits
(ELs) for laser exposure and for non-coherent optical radiation [i.e., ultraviolet (UV), light and
infrared (IR) radiant energy]. The earliest group to recommend the modern system of exposure
limits is well known in the field of occupational health--the American Conference of
Governmental Hygienists (ACGIH). The ACGIH refers to its exposure limits as "Threshold
Limit Values," or TLVs and these are issued yearly, so there is an opportunity for a yearly
revision2-4. The current ACGIH TLV's for infrared radiation refer to wavelengths of 760 nm to 3
μm3-4. The TLVs are based in large part on ocular injury data from animal studies and from data
from human retinal injuries resulting from laser accidents and from viewing the sun and welding
arcs. The TLVs also have an underlying assumption that outdoor environmental exposures to
visible radiant energy are normally not hazardous to the eye except in very unusual environments
such as snow fields and deserts. The ACGIH laser TLVs are the generally same as those
recommended by the American National Standards Institute (ANSI) standard Z136.1-2000, but at
this time, the ANSI maximum permissible exposure (MPE) limits are more current at this time
for exposure durations longer than 10 seconds.5

On the international scene there are currently limits for optical radiation exposure as well
as for the special case of laser irradiation. The International Commission on Non-Ionizing
Radiation Protection (ICNIRP) publishes “Guidelines on Limits of Exposure to Non-Broad-Band
Incoherent Optical Radiation (0.38 to 3 µm),” which most recently was updated in 19976. The
ICNIRP also publishes “Guidelines on Limits of Exposure to Laser Radiation,” with the most 
recent revision published in 20007. ICNIRP guidelines are developed through collaboration with
the World Health Organization (WHO) by jointly publishing criteria documents, which provide
the scientific base for the exposure limits8. The ICNIRP guidelines for exposure to non-coherent
optical radiation are basically those also recommended by ACGIH. In 2000 ICNIRP published a
statement on LEDs, which recommended that LEDs should be treated as lamps and not lasers for
the purpose of hazard evaluation, although it did note that SLDs might also be evaluated by laser
exposure limits.9 However, the 1993 edition of the International Electrotechnical Commission
(IEC) standard 825-1 (later 60825-1) for the first time included LEDs in the laser safety standard,
thus the OCT source is now covered by that standard, and the same laser safety exposure limits
would apply. This IEC standard10 is also published as a European Norm EN 60825-1, which
under the “Low-Voltage Directive” of the European Community, it has some regulatory stature.  
However, the IEC Technical Committee TC76 that is responsible for this standard voted in the
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fall of 2004 to remove diode emitters from the scope of the basic standard. The ICNIRP, IEC
and ANSI limits for this type of laser exposure are the same (IEC, 2001; ANSI, 2000). It should
be noted here that the US Federal Regulation that applies to laser products,11 does not apply to
LEDs. However, laser products classified under IEC 60825-1 can follow most of the IEC
standard for US Federal compliance certification.12 For the US, the retinal OCT is not
considered a laser, and does not require certification as meeting the Federal Laser Product
Performance Standard.

To protect the retina against thermal injury from a near-infrared laser exposure, all of the
aforementioned groups recommend a maximum permissible exposure (MPE) for a single-pulse
exposure expressed as a radiant exposure for energy arriving within an angular subtenseαmin of
1.5 mrad (corresponding to a circular retinal area of 25μm on the retina.

MPE = 1.8 CA?t3/4 mJ/cm2 [1]

where t is the exposure duration in s and CA is a spectral correction factor which has a value of:

CA = 10[0.002 (λ- 700nm)] [2]

= 1.82 at λ= 830 nm

In addition to the above time-dependent MPE for 830-nm, "point-source" laser exposure,
the ACGIH and ICNRIP recommend an incoherent irradiance limit for corneal exposure (to
protect against damage to the cornea and lens. This limit (Threshold Limit Value, or TLV) is:

TLV = 1.8?t-3/4 W/cm2 (for t < 1,000 s) [3]

= 1.8 W/cm2 for a 1-s exposure

= 1.07 W/cm2 for a 2-s exposure

= 0.64 W/cm2 for a 4-s exposure

The ACGIH also has a limit to protect against retinal hazards for lengthy staring into an
incoherent near infrared (770-1400-nm) continuous sources, but this is normally not applied to a
minimal image size condition. The criterion is that for a source subtending an angleα, the
radiance in this spectral band LNIR is limited to:

LNIR = 0.6/α  [4]

which for a source subtending an angle of 11 milliradians (mrad) or less, the angleαis fixed at
0.011 radian, and the limit reduces to 54.5 W/(cm2?sr). Since a linear angle of 11 mrad
corresponds to 9.6 sr, this radiance reduces to an irradiance of 5.2 mW/cm2. For a 7-mm pupil,
this average power entering the eye would be 2 mW. This criterion would only be relevant to a
lengthy CW exposure from this device under study.
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exposures were used, a large number of pulses would have to be placed in the same retinal (25
μm) region to exceed the laser limit.

CONCLUSION

The Optovue Retinal OCT system emits near-infrared radiation from an SLD that is
below all of the applicable exposure limits—including the guidelines for ophthalmic instrument
exposure.

David H. Sliney, Ph.D.
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