SEP 1 6 2003 KQ507/(7
510(K) SUMMARY

substantially equivalent

General Information

Applicant’s Name and Address: OCULUS Optikgeridte GmbH
Miinchholzhiuser Strafle 29
D-35582 Wetzlar

Date of Summary: 04 March 2003

Owner/Operator Number: 8010318

Mr. Joerg Iwanczuk

Product Manager

Device Name

Trade Name: Pentacam Scheimpflug Camera

Class: Class II

Classification Name: Scheimpflug Camera

Product Code: MXK Anterior Eye-Segment Analysis System
Regulation Number: 886.1850

Predicate Devices

The Pentacam Scheimpflug Camera is claimed to be substantially equivalent to the following
currently market device:

NIDEK, EAS-1000 Anterior Eye-Segment Analysis System- K991284

Device Description:

The Pentacam Scheimpflug Camera is a non-invasive, diagnostic system created to take
photographs of the anterior segment of the eye, table mounted and AC powered. The system
is based on the Scheimpflug Principle for Slit Image photography. The device consists of a
measurement unit, power supply and a CPU. The measuring system uses blue light (UV-free)
given to a slit to illuminate the eye, and a CCD-Camera for photography. The measuring
system offers the possibility of automatically rotation to get photographs of every part of the

eye. The system calculates from the photos a 3D-modell of the eye.
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Product Comparison

New Device Anterior Eye-Segment Analysis
System
Manufacturer OCULUS Optikgerite Nidek Inc.
GmbH
Measuring Principle Scheimpflug Principle for | Scheimpflug Principle for Slit
Slit Image photography Image photography
Optical Single Aperture Single Aperture
‘Viewing Optics 15” Coloured Screen 5.5” Black and White CRT

Observation Hlumination

Infrared LED 800nm

Infrared LED for Retro-

Illumination 800nm

Flash Qutput Illumination

Blue LED Light (UV-free)
475nm, max. 2.5Wsec

Xenon Lamp 200Wsec

Photography Camera

CCD-Camera

CCD-Camera

Display

Data digital, displayed on a
CPU

Data digital and can be displayed
ona CPU

Image resolution

800 x 600 pixels

640 x 400 pixels

Image size

5.6 x 4.5mm

8mm x 6.6mm

Photographic range

Eligible 0 to 180°

Offers Photographic angles from
0 to 180°

Photographic Series 1 to 50 photos N/A

Slit Length 14mm 2 — 14mm adjustable
Power Consumption S50VA 150 VA

Power requirement 110/220 VAC, 50/60Hz 100VAC, 50/60Hz
Weight 9kg 25 kg

OCULUS Optikgerdate GmbH
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Basics for Substantial Equivalence
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The systems utilize the same or similar Operating System. They contain:
» An optical system

» A source of illumination for observation and photography

» A CCD-Camera as photographic medium

Both systems have the same intended use to measure the eye and the anterior eye segment
Both systems use the same device features like a

» Head stabilizing device

» External fixation target

» Joy stick for control mechanism

Both systems are considered “Non Invasive” as defined in 21 CFR §812.3(k) and

considered not to be a “Significant Risk Device” as defined in 21 CFR §812.3(m)

Indications for Use

Intended Use: The Pentacam is designed to take photos of the anterior segment of the eye,

which includes cornea, lens and anterior chamber. To evaluate:

Cormneal shape

Analyse condition of the lens
Densitometry, cataract degree and location using the Scheimpflug Image
State of the lens (pre and post intraocular lens implant)

Analyse anterior chamber (size, volume and angle)

Pachymetry (thickness of the cornea)

Scheimpflug Image

Analysing center position of the cornea to iris and lens

Safety

The Pentacam is a non-invasive diagnostic system, which contacts the patient only on his/her

chin and forehead. The Pentacam does not present or pose any new or additional effects for

risk on the safety prescribed intended uses. The light output is of an eye safe intensity and

wavelength. The electrical safety requirements for medical devices are met. The Pentacam is

proven effective for its intended uses through internal company and independent clinical

studies.

OCULUS Optikgerite GmbH 373



o s l"tl‘."(’

(S

e

—-/C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
%,;h

Food and Drug Administration
9200 Corporate Boulevard

SEP 1 6 2003 Rockville MD 20850

OCULUS Optikgeridte GmbH
c/o Tom Weatherby

18902 NE 150" St.
Woodinville, WA 98072

Re: K030719
Trade/Device Name: Pentacam Scheimpflug Camera
Regulation Number: 21 CFR 886.1850
Regulation Name: AC-powered slitlamp biomicroscope
Regulatory Class: Class Il
Product Code: MXK
Dated: July 18, 2003
Received: July 21, 2003

Dear Mr. Weatherby:

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

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

Please be advised that FDA’s issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies~ You must
comply with all the Act’s requirements, including, but not limited to: registration and listing

(21 CFR Part 807); labeling (21 CFR Part 801); good manufacturing practice requirements as set
forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic
product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050.
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This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your device and thus, permits your device
to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
contact the Office of Compliance at (301) 594-4613. Also, please note the regulation entitled,
“Misbranding by reference to premarket notification” (21CFR Part 807.97). 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) 443-6597 or at its Internet address http://www.fda.gov/cdrh/dsma/dsmamain.html

Sincerely yours,

Al leep frott A

A. Ralph Rosenthal, M.D.

Director

Division of Ophthalmic and Ear,
Nose and Throat Devices

Office of Device Evaluation

Center for Devices and
Radiological Health

Enclosure
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510(k) Number (if known):___ K030719

Device Name: Pentacam Scheimpflug Camera

Indications For Use:

The Pentacam is designed to take photos of the anterior segment of the eye which
includes the cornea, pupil, anterior chamber and lens of the eye. To evaluate:
. corneal shape,
analyse condition of the lens (opaque crystalline lens),
analyse the anterior chamber angle,
analyse anterior chamber depth,
analyse the volume of the anterior chamber,
analyse anterior or posterior cortical opacity,
analyse the location of cataracts (nuclear, subcapsular and or cortical), using cross
slit imaging with densitometry,
e corneal thickness.

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

Concurrence of CDRH, Office of Device Evaluation (ODE)

g, / foiee Mo
(Division Sign-Off)
Division of Ophthalmic Ear,

Nose and Throat Devises

(Optional Format 3-10-98)
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Food and Drug Administration
Center for Devices and
Radiological Health

Office of Device Evaluation
Document Mail center (HFZ-401)
9200 Corporate Boulevard
Rockville, Maryland 20850

510¢(k) Number: K030719

Trade Name: Pentacam Scheimpflug Camera

Owner/Operator No.: 8010318

Dear Ladies and Gentlement,

These are the additional information according the 510(k) device

OCULUS

es0ri9 /A

Dutenhofen, 12-Aug-03

»Pentacam Scheimpflug Camera; k030719«

Please hand over the documents to
Mr. Everette T. Beers

or

Ms. Daryl Kaufman.

Thank you for co-operation and help.

Joerg Iwanczuk

Product Manager

International Sales Department
OCULUS Optikgeraete GmbH
Tel.: ++49-641-2005-272
Fax.: ++49-641.2005-295

I.Iwanczuk@t-online.de

S
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510(k) Number (if known).____K030719

Device Name: Pentacam Scheimpflug Camera

Indications For Use:

The Pentacam is designed to take photos of the anterior segment of the eye which
includes the cornea, pupil, anterior chamber and lens of the eye. To evaluate:

corneal shape,

analyse condition of the lens (opaque crystalline lens),

analyse the anterior chamber angle,

analyse anterior chamber depth,

analyse the volume of the anterior chamber,

analyse anterior or posterior cortical opacity,

analyse the location of cataracts (nuclear, subcapsular and or cortical), using cross
slit imaging with densitometry,

corneal thickness.

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

Concurrence of CDRH, Office of Device Evaluation (ODE)

(Optional Format 3-10-98)
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Food and Drug Administration
Center for Devices and
Radiological Health

Office of Device Evaluation
Document Mail center (HFZ-401)
9200 Corporate Boulevard
Rockville, Maryland 20830

510(k) Number: K030719

Trade Name: Pentacam Scheimpflug Camera

Owner/Operator No.: 8010318

Dear Ladies and Gentlement,

These are the additional information according the 510(k) device

Dutenhofen, 5-Sep-03

,Pentacam Scheimpflug Camera; k030719.*

Please hand over the documents to
Ms Daryl Kaufman.
Thank you for co;operation and help.

Joerg Twanczuk

Product Manager

International Sales Department
OCULUS Optikgeraete Gmbll
Tel.: +r49-641-2005-272

Fax.: ++49-641.2005-295
JIwanczuk@t-online.de

SKY
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Pentacam Instruction Manual

ocuLus

3 Description of unit

The OCULUS Pentacam is a rotating
Scheimpflug camera. The rotational measuring
procedure generates Scheimpflug images in
three dimensions, with the dot-matrix fine-
meshed in the center due to the rotation, It takes
a maximum of 2 seconds to generate a complete
image of the anterior eye segment. Any eye
movement is detected and corrected for in the
process. The Pentacam calculates a 3-
dimensional model of the anterior eye segment
from as many as 25,000 true elevation points.

The topography and pachymetry of the entire
anterior and posterior surface of the cornea from
limbus to limbus are caiculated and depicted.
The analysis of the anterior eye segment
includes a calculation of the chamber angle,
chamber volume and chamber height and a
manual measuring function. In a moveable 3D
model, images of the anterior and posterior
surface of the comea, the iris and the lens are
generated. The densitometry of the lens is
quantified.

The Scheimpflug images taken during the
examination are digitalized in the main unit and
all Image data are transferred to the PC.

When the examination is finished the PC
calculates the 3D model of the anterior eye
segment, from which all additional information is
derived.

The measurements are displayed on the monitor
in the form of coloured maps, diagrams and 3D
images.

While doing the evaluation of the acquired
images, please keep in mind the possibility of the
arising of artefacts which are described in
chapter Artefacts.

The company OCULUS Optikgerite GmbH
emphasises, that the user bears the full
responsibility for the correctness of data
measured, calculated or displayed using the
Pentacam. The manufacture will not accept
claims based on erroneous data.

4 Use in accordance with requlations

For the US-Market only: Caution: Federal law
restricts this device to sale by or on the order
of a physican, or with the descriptive
designation of any other practitioner licensed
by the law of the State in which he practices
to use or order the use of this device.

The OCULUS Pentacam is a measuring device
used to examine the anterior eye segment and
must only be used for the purposes specified in
this instruction manual.

Therefore it must only be used by trained
personnel capable of using it properly on the
basis of their training, expertise and practical
experience.

The QCULUS Pentacam is intended for use in
clinics and ophthalmologists’ practices. It is to be
used in connection with the examination station
intended for it.

It must only be operated with the original
components supplied by us and if in technically
good condition.

The special power supply unit (see instrument
specification) must be used. Other forms of
power supply must not be used.

Observe the safety precautions stated above!

o2
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Page 7

Pentacam Instruction Manual

3 Description of unit

The OCULUS Pentacam is a rotating
Scheimpflug camera. The rotational measuring
procedure generates Scheimpflug images in
three dimensions, with the dot-matrix fine-
meshed in the center due to the rotation. It takes
a maximum of 2 seconds to generate a complete
image of the anterior eye segment. Any eye
movement is detected and corrected for in the
process. The Pentacam calculates a 3-
dimensional model of the anterior eye segment
from as many as 25,000 true elevation points.

The topography and pachymetry of the entire
anterior and posterior surface of the cornea from
limbus to limbus are calculated and depicted.
The analysis of the anterior eye segment
includes a calculation of the chamber angle,
chamber volume and chamber height and a
manual measuring function. in a moveable 3D
model, images of the anterior and posterior
surface of the cornea, the iris and the lens are
generated. The densitometry of the lens is
quantified.

The Scheimpflug images taken during the
examination are digitalized in the main unit and
all Image data are transferred to the PC.

When the examination is finished the PC
calculates the 3D model of the anterior eye
segment, from which all additional information is
derived.

The measurements are displayed on the monitor
in the form of coloured maps, diagrams and 3D
images.

While doing the evaluation of the acquired
images, please keep in mind the possibility of the
anising of artefacts which are described in
chapter Artefacts.

The company OCULUS Optikgerdte GmbH
emphasises, that the user bears the full
responsibility for the correcthness of data
measured, calculated or displayed using the
Pentacam. The manufacture will not accept
claims based on erroneous data.

4 Use in accordance with requlations

For the US-Market only: Caution: Federal law
restricts this device to sale by or on the order
of a physican, or with the descriptive
designation of any other practitioner licensed
by the law of the State in which he practices
to use or order the use of this device.

The OCULUS Pentacam is a measuring device
used to examine the anterior eye segment and
must only be used for the purposes specified in
this instruction manual.

Therefore it must only be used by trained
personnel capable of using it properly on the
basis of their training, expertise and practical
experience.

The OCULUS Pentacam is intended for use in
clinics and ophthalmologists’ practices. It is to be
used in connection with the examination station
intended for it.

It must only be operated with the original
components supplied by us and if in technically
good condition.

The special power supply unit (See instrument
specification) must be used. Other forms of
power supply must not be used.

Observe the safety precautions stated above!

o
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3 Description of unit

The OCULUS Pentacam is a rotating
Scheimpflug camera. The rotational measuring
procedure generates Scheimpflug images in
three dimensions, with the dot-matrix fine-
meshed in the center due to the rotation. It takes
a maximum of 2 seconds to generate a complete
image of the anterior eye segment. Any eye
movement is detected and corrected for in the
process. The Pentacam calculates a 3-
dimensional model of the anterfor eye segment
from as many as 25,000 true elevation points.

The topography and pachymetry of the entire
anterior and posterior surface of the cornea from
limbus to limbus are calculated and depicted.
The analysis of the anterior eye segment
includes a calculation of the chamber angle,
chamber volume and chamber height and a
manual measuring function. In a moveable 3D
model, images of the anterior and posterior
surface of the cornea, the iris and the lens are
generated. The densitometry of the lens is
quantified.

The Scheimpflug images taken during the
examination are digitalized in the main unit and
all Image data are transferred to the PC.

When the examination is finished the PC
calculates the 3D model of the anterior eye
segment, from which all additional information is
derived.

The measurements are displayed on the monitor
in the form of coloured maps, diagrams and 3D
images.

While doing the evaluation of the acquired
images, please keep in mind the possibility of the
arising of artefacts which are described in
chapter Artefacts.

The company OCULUS Optikgerite GmbH
emphasises, that the user bears the full
responsibility for the correctness of data
measured, calculated or displayed using the
Pentacam. The manufacture will not accept
claims based on erreneous data.

4 Use in accordance with requlations

For the US-Market only: Caution: Federal law
restricts this device to sale by or on the order
of a physican, or with the descriptive
designation of any other practitioner licensed
by the law of the State in which he practices
to use or order the use of this device.

The OCULUS Pentacam is a measuring device
used to examine the anterior eye segment and
must only be used for the purposes specified in
this instruction manual.

Therefore it must only be used by trained
personnel capable of using it properly on the
basis of their training, expertise and practical
experience.

The OCULUS Pentacam is intended for use in
clinics and ophthalmologists’ practices. 1t is to be
used in connection with the examination station
intended for it.

It must only be operated with the original
components supplied by us and if in technically
good condition,

The special power supply unit (see instrument
specification) must be used. Other forms of
power supply must not be used.

Observe the safety precautions stated above!
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_/C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
“,

S,
Food and Drug Administration
9200 Corporate Boulevard

SEP 1 6 2003 Rockville MD 20850

OCULUS Optikgerdte GmbH
¢/o Tom Weatherby

18902 NE 150" St.
Woodinville, WA 98072

Re: KO030719
Trade/Device Name: Pentacam Scheimpflug Camera
Regulation Number: 21 CFR 886.1850
Regulation Name: AC-powered slitlamp biomicroscope
Regulatory Class: Class II
Product Code: MXK
Dated: July 18, 2003
Received: July 21, 2003

Dear Mr. Weatherby:

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

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

Please be advised that FDA’s issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies~You must
comply with all the Act’s requirements, including, but not limited to: registration and listing

(21 CFR Part 807); labeling (21 CFR Part 801); good manufacturing practice requirements as set
forth in the quality systems (QQS) regulation (21 CFR Part 820); and if applicable, the electronic
product radiation contro! provisions (Sections 531-542 of the Act); 21 CFR 1000-1050.
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This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your device and thus, permits your device
to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
contact the Office of Compliance at (301) 594-4613. Also, please note the regulation entitled,
“Misbranding by reference to premarket notification” (21CFR Part 807.97). 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) 443-6597 or at its Internet address http://www.fda.gov/edrh/dsma/dsmamain.html

Sincerely yours,

A. Ralph Rosenthal, M.D.

Dircctor

Division of Ophthalmic and Ear,
Nose and Throat Devices

Office of Device Evaluation

Center for Devices and
Radiological Health

Enclosure
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510(k) Number (if known).__ K030718

Device Name: Pentacam Scheimpflug Camera

Indications For Use:

The Pentacam is designed to take photos of the anterior segment of the eye which
includes the cornea, pupil, anterior chamber and iens of the eye. To evaluate:
. corneal shape,
analyse condition of the lens (opaque crystalline iens),
analyse the anterior chamber angle,
analyse anterior chamber depth,
analyse the volume of the anterior chamber,
analyse anterior or posterior cortical opacity,
analyse the location of cataracts (nuclear, subcapsular and or cortical}, using cross
slit imaging with densitometry,
e corneal thickness.

® e & o o oo o

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

Concurrence of CORH, Office of Device Evaluation (ODE)

N
\".,/Jg-..r -3, J/ Criee friro
(Division Sign-Off)
Division of Ophthalmic Eax,
Nose and Throat Devises

10(k) Number & &3¢ 7¢( 7 (Optional Format 3-10-98)
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
Center for Devices and
Radiological Health

Office of Device Evaluation
Document Mail Center {HFZI-401)
9200 Corporate Blvd.

June 16, 2003 Rockville, Maryland 20850
OCULUS OPTIKGERATE GMBH 510(k) Number: K030719

C/0 OCULUS, INC. Product: PENTACAM

189G2 NE 150TH ST. SCHEIMPFLUG

WOODINVILLE, WA 98072 CAMERA

ATTN: TOM WEATHERBY

Extended Until: 22-AUG-2003

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

Tf the additional information is not received by the "Extended Until"
date shown above your premarket notification will be considered
withdrawn.

If you have procedural or policy questions, please contact the
Division of Small Manufacturers International and Consumer Assistance
(DSMICA) at (301) 443-6597 or at their toll-free number (800) 638-2041,
or contact me at (301) 594-1190,

Sincerely yours,

Marjorie Shulman

Supervisory Consumer Safety Officer

Premarket Notification Section

Office of Device Evaluation

Center for Devices and
Radiological Health

216



OCULUS

Oculus Optikgerate GmbH - Postfach 17 01 52 - D-35549 Wetzlar OCULUS Optikgeréte GmbH

Dutenhaofen
Miinchholzhéuser Strafe 29
D-35582 Wetzlar

Food and Drug Administration

. . . Telefon 0641 /2005-0
Center for Devices and Radiological Health Telefax 0641 /2005.255

Office of Device Evaluation email = sales @oculus.de

Document Mail Center (HFZ-401)
9200 Corporate Boulevard ] E
Rockville, Maryland 20850 '

!
!
Lo

g -
S
Thursday, 12 Jung 2003
2 ~

510(k) Device
K030719

Trade Name: Pentacam Scheimpflug Camera

Dear Ms. Daryl L. Kaufman,

We like to request you for a six week extension to July 11 for submission of the additional information.
The reason for the request for a six week extension is:

Completing the Radiation Safety (light hazard) statement

o do the measurement,

o comblete the calculations,

o finishing the safety analysis.
Thank you very much for help in advance.

Yours sipeerply

Joerg Iwanczuk

OCULUS Optikgeraete GmbH

)A A N4

Bankkenten: Geschaftsfihrer:
Commerzbank Wetzlar Sparkasse Wetzlar USt-1d-Nr.: Dipl--Ing. Rainer Kirchhiibel

(BLZ 51540037) 4803248 [BLZ 51550035} 31001324 DE 112625210 Reg.-Gericht Wetzlar B 23



DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
Center for Devices and
Radiological Health

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

May 23, 2003 Rockville, Maryland 20850
QCULUS OPTIKGERATE GMEBH 510(k) Number: K030719

C/0 CCULUS, INC. Product: PENTACAM

18902 NE 150TH ST. SCHEIMPFLUG

WOODINVILLE, WA 98072 CAMERA

ATTN: TOM WEATHERBY

Extended Until: 24-JUN-2003

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

If the additicnal information is not received by the "Extended Until"
date shown above your premarket notification will be considered
withdrawn.

If you have procedural or policy questions, please contact the
Division of Small Mdnufacturers International and Consumer Assistance
(DSMICA) at (301) 443-6597 or at their toll-free number (800) 638-2041,
or contact me at (301) 594-11990.

Sincerely yours,

Marjorie Shulman

Supervisory Consumer Safety Officer

Premarket Notification Section

Office of Device Evaluation

Center for Devices and
Radiological Health

NE



FDA/CDRH/CRE/PMO

OCULUS

% SUY
Oculus Opiikgerdte GmbH - Postfach 17 01 52 - D—fgw}? U\%erc%:a A OCULUS Optikgerdte GmbH
Dutenhofen
o . e Miinchholzhduser Strafie 29
Food and Drug Administration Lo D-35582 Wetzlar
Center for Devices and Radiological Health Telefon 0641 /2005-0
Telefax 0641 /2005-255
Office of Device Evaluation exmail =~ sales @oculus. de

Document Mail Center (HFZ-401)
6200 Corporate Boulevard
Rockville, Maryland 20850

Dutenhofen, 21 May 2003

510(k) Device
K030719

Trade Name: Pentacam Scheimpflug Camera

Dear Ms. Daryl L. Kaufiman,

Thank you for the detailed letter according our 510(k) device,

We like to request you for a two week extension to June 4 for submission of the additional
information.

Thank you very much for help in advance.

Joerg Iwanczuk

OCULUS Optikgeraete GmbH

b\\/"'\

MG
BC(;::;Z:Le;c:mk Wetz| Spark Wetzl Sscnsibrer
ar parkasse Wetzlar USt-1d -Nr.: Dipl.-Ing. Rainer Kirchhiib
[BLZS]540037}4803268 [BLZS]550035] 31001324 DE 112625210 e e et

Req.-Gericht Wetzlar B 23



Oculus Optikgerdte GmbH - Posfach 17 01 52 . D-35549 Welzlar

Food and Drug Administration

Center for Devices and Radiological Health
Officc of Device Evaluation

Document Mail Center (HFZ-401)

9200 Corporate Boulevard

Rockville, Maryland 20850

510(k) Device
K030719

Trade Name: Pentacam Scheimpflug Camera

Dear Ms. Dary! L. Kaufman,

OCULUS

OCULUS Optikgerdte GmbH
Dutenhofen
Miinchholzhauser Strafle 26
D-35582 Wetzlar

Telefon 0641 /2005-0
Telelox 0641 /2005.255

e-mail = sales @oculus.de

Dutenhofen, 21 May 2003

Thank you for the detailed letter according our 510(k) device.

We like to request you for a two week extension to June 4 for submission of the additional

information.

Thank you very much for help in advance.

Yours

T
I /J

Joerg Iwanczuk

OCULUS Optikgeraete GmbH

Bankkonten:
Commerzbank Wetzlar
(BLZ 515 40037) 4803 248

Sparkasse Weizlar
(BLZ 515 50035) 31001324

290

Geschiiftsfihrer:
USt-Id.Nr.: Dipl.-lng. Rainer Kirchhibel
DE 112625210 Reg.-Gericht Wetzlar B 23
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Food and Drug Administration

9200 Corporate Boulevard
Rockville MD 20850

OCULUS Optikgeracte GmbH APR 2 4 2003
c/o Mr. Tom Weatherby

18902 NE 150™ Street

Woodinville, Washington 98072

Re: K030719

Trade Name: Pentacam Scheimpflug Camera
Dated: March 4, 2003

Received: March 7, 2003

Dear Mr. Weatherby:

We have completed an administrative review of your section Premarket Notification (510(k))
application of your intent to market the device referenced above. Our review indicates that your
510¢k) is administratively incomplete and we are placing your 510(k) on hold for 30 days
pending receipt of the additional information listed in the cnclosure. We believe that this basic
information is necessary for us to begin our substantive review and to determine whether or not
this device is substantially equivalent to devices marketed prior to May 28, 1976, the enactment
date of the Medical Device Amendments to the Federal Food, Drug, and Cosmetic Act (Act).

Please refer to the FDA website www.fda.gov/cdrh/devadvice for specific information related to
the proper submission of a 510(k) application. The following information must be included in
your response in order for FDA to complete its review of your submission.

1. A Truthful and Accurate Statement.

2. Proposed labeling for the subject device and predicate device. Please include the
material listed on pages 3-4 of the Premarket Notification (510(k)) Manual.

3. A distinct, separate page for your Statement of Indications for Use.

4. A complete description of the device (or modification of the device) including
diagrams, engineering drawings, photographs or service manuals.

5. Biocompatibility data or justification why you feel this is not required.

6. Sterilization and expiration dating information, if appropriate.
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Page 2 — Mr. Tom Weatherby

The following additional information is specific to the type of device you intend to market and is
required in order for FDA 1o make a determination of substantial equivalency:

7. Materials (no flammable materials near the light source).

8. Side-by-side comparison with predicate, including a statement, table or chart of
similarities and differences with subject device (the chart you did include will need to
be expanded to incorporate the additional information).

0. Optical equivalency and radiation safety certification or measurements. Please refer
to documentation for the International Organization for Standards (1SO) 10940 and
15004,

10. Electrical safety.

11. Software certification, if applicable.

The additional information should be submitted in duplicate, referencing the 510(k) number
above to:

Food and Drug Administration
Center for Devices and
Radiological Health

Office of Device Evaluation
Document Mail Center (HFZ-401)
9200 Corporate Boulevard
Rockville, Maryland 20850

Please note that since your 510(K) submission has not been substantively reviewed, additional
information may be required during the review process and the file may again be placed on hold.
You may not market this device until you have provided adequate information as required by 21
CFR 807.87 and you have received a letter from FDA allowing you to do so.

If you market the device without conforming to these requirements, you will be in violation of
the Act. You may, however, distribute this device for investigational purposes to obtain clinical
data if needed to establish substantial equivalence. Clinical investigations of this device must be
conducted in accordance with the investigational device exemptions (IDE) regulations

(21 CFR part 812).

If after 30 days the requested information, or a request for an extension of time, is not received.
we will consider your premarket notification to be withdrawn and your submission will be
deleted from our system. If you submit the requested information after 30 days, it will be
considered and processed as a new 510(k); therefore, all information previously submitted must
be resubmitted so that your new 510(k) is complete.

299



Page 3 — Mr. Tom Weatherby

If you have any questions concerning the contents of this letter, please contact Dary! L. Kaufman
at (301) 594- 2018. If you have procedural or policy questions, please contact the Division of
Small Manufacturers, International and Consumer Assistance at (301) 443-6597 or its toll free
number (800} 638-2041, or at its Internet address "http://www.fda.gov/cdrh/dsmamain.html".

7 A. Ralph Rosenthal, M.D.E E
Division of Ophthalmic and Ear, Nose and
Throat Devices
Office of Device Evaluation

Center for Devices and
Radiological Health

9%
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OCULUS Optikgeracte GmbH APR 2 4 2003

¢/o Mr. Tom Weatherby
18902 NE 150" Street
Woodinville, Washington 98072

Re: K030719

Trade Name: Pentacam Scheimpflug Camera
Dated: March 4, 2003

Received: March 7, 2003

Dear Mr. Weatherby:

We have completed an administrative review of your section Premarket Notification (510(k))
application of your intent to market the device referenced above. Our review indicates that your
510(k) is administratively incomplete and we are placing your 510(k) on hold for 30 days
pending receipt of the additional information listed in the enclosure. We believe that this basic
information is necessary for us to begin our substantive review and to determine whether or not
this device is substantially equivalent to devices marketed prior to May 28, 1976, the enactment
date of the Medical Device Amendments to the Federal Food, Drug, and Cosmetic Act (Act).

Please refer to the FDA website www.fda.gov/cdrh/devadvice for specific information related to
the proper submission of a 510(k) application. The following information must be included in
your response in order for FDA to complete its review of your submission.

L. A Truthful and Accurate Statement.
2. Proposed labeling for the subject device and predicate device. Please include the
material listed on pages 3-4 of the Premarket Notification (510(k)) Manual.
3. A distinct, separate page for your Statement of Indications for Use.
4, A complete description of the device (or modification of the device) including
diagrams, engineering drawings, photographs or service manuals. '
5. Biocompatibility data or justification why you feel this is not required.
6. Sterilization and expiration dating information, if appropriate.
o
EU & E OFFICE SURMAME OATE OFFICE SURKAME DATE QFFICE SURNAME DATE
Prtol] Ko Fooo b2 /o3

........

ool foectmon Maslol
BOPY kil o R —— i IR W

T US GOVERNMENT PRINTING OFFICE 1991-519.771



Page 2 — Mr. Tom Weatherby

The following additional information is specific to the type of device you intend to market and is
required in order for FDA to make a determination of substantial equivalency:

7. Materials (no flammable materials near the light source).

8. Side-by-side comparison with predicate, including a statement, table or chart of
similarities and differences with subject device (the chart you did include will need to
be expanded to incorporate the additional information).

9. Optical equivalency and radiation safety certification or measurements. Please refer
to documentation for the International Organization for Standards (1SO) 10940 and
15004.

10. Electrical safety.

11.  Software certification, if applicable.

The additional information should be submitted in duplicate, referencing the 510(k) number
above to:

Food and Drug Administration
Center for Devices and
Radiological Health

Office of Device Evaluation
Document Mail Center (HFZ-401)
9200 Corporate Boulevard
Rockville, Maryland 20850

Please note that since your 510(K) submission has not been substantively reviewed, additional
information may be required during the review precess and the file may again be placed on hold.
You may not market this device until you have provided adequate information as required by 21
CFR 807.87 and you have received a letter from FDA allowing you to do so.

If you market the device without conforming to these requirements, you will be in violation of
the Act. You may, however, distribute this device for investigational purposes to obtain clinical
data if needed to establish substantial equivalence. Clinical investigations of this device must be
conducted in accordance with the investigational device exemptions (IDE) regulations

(21 CFR part 812).

If after 30 days the requested information, or a request for an extension of time, is not received,
we will consider your premarket notification to be withdrawn and your submission will be
deleted from our system. If you submit the requested information after 30 days, it will be
considered and processed as a new 510(k); therefore, all information previously submitted must
be resubmitted so that your new S10({k) is complete.

99>
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If you have any questions concerning the contents of this letter, please contact Daryl L. Kaufman
at (301) 594- 2018. If you have procedural or policy questions, please contact the Division of
Small Manufacturers, International and Consumer Assistance at (301) 443-6597 or its toll free
number (800) 638-2041, or at its Internet address "http://www.fda.gov/cdrh/dsmamain htmi".

Sincerely yours,

A. Ralph Rosenthal, M.D.
Division of Ophthalmic and Ear, Nose and
Throat Devices
Office of Device Evaluation
Center for Devices and
Radiological Health
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
Center for Devices and
Radiological Health

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

March 07, 2003 Rockville, Maryland 20850
OCULUS OPTIKGERATE GMBH 510(k) Number: K030719

C/0 OCULUS, INC. Received: 07-MAR-~-2003

18902 NE 150TH STREET Product: PENTACAM SCHEIMPFLUG
WOODINVILLE, WA 98072 CAMERA

ATTN: TOM WEATHERBY

The Food and Drug Administration (FDA), Center for Devices and Radiological
Health (CDRH), has received the Premarket Notification you submitted in
accordance with Section 510(k) of the Federal Food, Drug, and Cosmetic Act
(Act) for the above referenced product. We have assigned your submission a
unique 510(k) number that is cited above. Please refer prominently to this
510(k) number in any future correspondence that relates to this submission.

We will notify you when the processing of your premarket notification has been
completed or if any additional information is required. YOU MAY NOT FPLACE
THIS DEVICE INTO COMMERCIAL DISTRIBUTION UNTIL YOU RECEIVE A LETTER FROM FDA
ALLOWING YOU TG DO 50.

The Act, as amended by the Medical Device User Fee and Modernizatjon Act of 2002
(MDUFMA) (Public Law 107-250), authorizes FDA to collect user fees for premarket
notification submissions. {(For more information on MDUFMA, you may refer to our
website at http://www.fda.gov/oc/mdufma).

Please remember that all correspendence concerning your submission MUST be

sent to the Document Mail Center (DMC)(HFZ-401) at the above letterhead address.
Correspondence sent to any address other than the one above will not be considered
as part of your official premarket notification submission. Alsc, 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 www.fda.gov/cdrh/ode/a02-01 _html.

You should be familiar with the manual entitled, "Premarket Notification 510(k)
Regulatory Requirements for Medical Devices" available from DSMIGA. If you
have other procedural or policy questions, or want information on how to check
on the status of your submission, please contact DSMICA at (301) 443-6597 or
its toll-free number (B800) 638-2041, or at their Internet address
http://www.fda.gov/cdrh/dsmamain.html or me at (301)594-1190.

Sincerely yours,

Marjorie Shulman

Supervisory Consumer Safety Officer

Office of Device Evaluation

Center for Devices and Radiological Health

9% 3



OCULUS

Oculus Optikgerdte GmbH . Postfach 17 01 52 - D-35549 Watzlar QCULUS Optikgerdte GmbH
Dutenhofen
FDA/CDRH - 510(k) Minchholzhduser Straffe 29
Document Mail Center (HFZ-401) D.35582 Wetzlar

9200 Corporate Boulevard Telefon 0641 /2005-0

; . Telefax 0641 /2005-255
Rockville, Maryland 20850-4015 e-mail = sales @oculus.de

Jorg lwanczuk
Dutenhofen, 04 March 2003

Dear Madam or Sir, i
Our company wants to start selling a new product in the United States. So we have to get first-the

admission and registration of the FDA to do so. i

Attached there is the document _:

510 (k) summary of substantially equivalent o

Our company is registered:

Registration No.: 9611269, Owner/Operator No.: 8010318

Our establishment in the USA is registered:

Registration No.: 3033566, Owner/Operator No.: 8010318

Qur official Correspondent in the USA has been assigned/designated:

Mr. Tom Weatherby

OCULUS Optikgeracte GmbH

18902 NE 150" Street

Woodinville, WA 98072

Phone 425-867-1800

Our US Agent has been assigned/designated:

No name given

OCULUS, Inc.

18902 NE 150" Street

Woodinville, WA 98072

Phone: 425-867-1800

Fax: 425-867-1881 V

e-mail: sales@oculususa.com { g/

958

Bankkonten: Geschaftsfihrer: ;
Commerzbank Weiziar Sparkasse Wetzlar USt-Id.Nr.: Dipl.-Ing. Rainer Kirchhiibel

\BLZ 51540037) 4803268 (BLZ 515 50035) 31001 324 DE 112625210 Reg.-Gericht Wetzlor B 23



OCULUS OPTIKGERATE GMBH - DUTENHOFEN . D-35549 WETZLAR

page —2-

We hope that we give you all the informations and documents you need.
If there are further questions please contact our UUSAgent or our company directly.

Yours faukFally
=

/ (L ;//{

Jorg Iwanczuk

Product Manager

International Sales Department
OCULUS Optikgerate GmbH
D-35582 Wetzlar

Tel.: ++49-641-2005-272

Fax: ++49-641-2005-295
J.lwanczuk@oculus.de

OCULUS

9%



General Information

Applicant’s Name and Address:

Date of Sumimary:

Owner/Operator Number:

Device Name

Trade Name:

Class:

Classification Name:
Product Code:

Regulation Number:

Predicate Devices

510(K) SUMMARY

substantially equivalent

OCULUS Optikgerite GmbH
Miinchholzhéuser Stralle 29
D-35582 Wetzlar

04 March 2003

8010318

Mr. Joerg Iwanczuk

Product Manager

Pentacam Scheimpflug Camera

Class II

Scheimpflug Camera

MXK Anterior Eye-Segment Analysis System
886.1850

The Pentacam Scheimpflug Camera is claimed to be substantially equivalent to the following

currently market device:

NIDEK, EAS-1000 Anterior Eye-Segment Analysis System- K991284

Device Description:

The Pentacam Scheimpflug Camera is a non-invasive, diagnostic system created to take

photographs of the anterior segment of the eye, table mounted and AC powered. The system

is based on the Scheimpflug Principle for Slit Image photography. The device consists of a

measurement unit, power supply and a CPU. The measuring system uses blue light (UV-free)

given to a slit to illuminate the eye, and a CCD-Camera for photography. The measuring

system offers the possibility of automatically rotation to get photographs of every part of the

eye. The system calculates from the photos a 3D-modell of the eye.

OCULUS Optikgerite GmbH

540
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Product Comparison

New Device Anterior Eye-Segment Analysis
System
Manufacturer OCULUS Optikgerite Nidek Inc.
GmbH
Measuring Principle Scheimpflug Principle for | Scheimpflug Principle for Slit
Slit Image photography Image photography
Optical Single Aperture Single Aperture
Viewing Optics 15> Coloured Screen 5.5” Black and White CRT
Observation Illumination |Infrared LED 800nm Infrared LED for Retro-

[umination 800nm

Flash Output Illumination |Blue LED Light (UV-free) |Xenon Lamp 200Wsec
475nm, max. 2.5Wsec
Photography Camera CCD-Camera CCD-Camera
Display Data digital, displayed on a |Data digital and can be displayed

CPU

on a CPU

Image resolution

800 x 600 pixels

640 x 400 pixels

Image size

5.6 x 4.5mm

8mm x 6.6mm

Photographic range

Eligible 0 to 180°

Ofters Photographic angles from
0 to 180°

Photographic Series

1 to 50 photos

N/A

Slit Length 14mm 2 — 14mm adjustable
Power Consumption S50VA 150 VA

Power requirement 110/220 VAC, 50/60Hz 100VAC, 50/60Hz
Weight O kg 25 kg

OCULUS Optikgeridte GmbH

2/3
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Basics for Substantial Equivalence

» The systems utilize the same or similar Operating System. They contain:
» An optical system
» A source of illumination for observation and photography
» A CCD-Camera as photographic medium
» Both systems have the same intended use to measure the eye and the anterior eye segment
» Both systems use the same device features like a
» Head stabilizing device
» External fixation target
» Joy stick for control mechanism
> Both systems are considered “Non Invasive” as defined in 21 CFR §812.3(k) and
considered not to be a “Significant Risk Device” as defined in 21 CFR §812.3(m)

Indications for Use

Intended Use: The Pentacam is designed to take photos of the anterior segment of the eye,
which includes cornea, lens and anterior chamber. To evaluate:
Corneal shape
Analyse condition of the lens
Densitometry, cataract degree and location using the Scheimpflug Image
State of the lens (pre and post intraocular lens implant)
Analyse anterior chamber (size, volume and angle)
Pachymetry (thickness of the cornea)
Scheimpflug Image

Analysing center position of the cornea to iris and lens

Safety

The Pentacam is a non-invasive diagnostic system, which contacts the patient only on his’her
chin and forehead. The Pentacam does not present or pose any new or additional effects for
risk on the safety prescribed intended uses. The light output is of an eye safe intensity and
wavelength. The electrical safety requirements for medical devices are met. The Pentacam is
proven effective for its intended uses through internal company and independent clinical

studies.

Shd
OCULUS Optikgerite GmbH 3/3



DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
Food and Drug Administration

Memorandum
From: Reviewer(s) - Name(s) b"‘/‘“’{ { L. L&M Baran
- : /
Subject:  510(k) Number K Og O 7/ ?/S
To: The Record - It is my recommendation that the subject 510(k) Notification;
I Refused to accept.
JRequires additional information (other than refuse to accept). -
E« substantially equivalent to marketed devices.
NOT substantially equivalent to marketed devices.
LJOther (e.g., exempt by regulation, not a device, duplicate, etc.)
Is this device subject to Section 522 Postmarket Surveillance? dves A N
Is this device subject to the Tracking Regulation? (JvEs [ N
Was clinical data necessary to support the review of this 510(k)? OvEs AN
Is this a prescription device? M YEs O N
Was this 510(k) reviewed by a Third Party? OvyEs M N
Special 510(k)? CJyEs [ we
Abbreviated 510(k)? Please fill out form on H Drive 510k/boilers LIvEes M~

Truthful and Accurate Statement DRequested E@closed
A 510(k) summary OR Oas 10(k) statement

gpﬁ required certification and summary for class IlI devices '
T

he indication for use form

Combination Product Category (Please sce algorithm on H drive 510k/Boilers)  a/ / A

Animal Tissue Source L1 YES N0 Material of Biological Origin [ vis WK

The submitter requests under 21 CFR 807.95 (doesn’t apply for SEs):
B no Confidentiality | Confidentiality for 90 days J Continued Confidentiality exceeding 90

Predicate Product Code with class: Additional Product Code(s) with panel (optional):
Review: oy DY M ) 0 B
(Branch Chie 77 / z ’ (Date)

( J L
Final Review: £ 7 N7V ?/3’/
mna CVICY A A - 4L / 4 -/’D 4 / @

(Divisic wector (Date)
Revised 4/2/03
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510(k) K030718 —Pentacam Scheimpflug Camera

INTENDED USE:

The Pentacam Scheimpflug Camera is designed to take photos of the anterior
segment of the eye.

DEVICE DESCRIPTION: yes no
a. Is the device life-supporting? X
b. [s the device implanted (short-term

or long-term)? X
C. Does the device design use software? X
d. Is the device sterile? X
€. Is the device single use? X
f. [s the device home use? I
g. Is the device for prescription use? x
h. Does the device contain a drug or biological component? X
L. Is the device a kit? X

Provide a summary about the device's design, materials, physical properties and
toxicology profile, if important.

SUMMARY:

The device is designed to take pictures of the anterior segment of the eye to evaluate
and analyze corneal shape, the condition of the lens (opaque crystalline lens); the
anterior chamber angle; the anterior chamber depth; the volume of the anterior
chamber; the anterior or posterior cortical opacity; the location of cataracts using
cross list imaging with densitometry, and corneal thickness.

Device Description and Operation

The Pentacam Scheimptlug Camera is a non-invasive diagnostic system. It is
designed to take photos of the anterior segment of the eye and is based on the
Scheimpftlug principle for slit lamp photography. The system is table mounted and
AC powered by an external power supply.

The system is comprised of the following internal components:

Measuring devices:

- an illumination unit with LEDs, 475nm wavelength UV-free to illuminate the
anterior segment of the eve;



Page 2 — Decision Memo for the Pentacam Scheimpflug Camera (K030719)
- two CCD-Cameras, one in the center for the fixation monitoring, and a
second one to take the Scheimpflug images:
- an optical lens system to project the slit; and
- two infrared LEDs to illuminate the pupil for fixation monitoring,.
Electrical devices:
- a memory board and a CPU which stores and analyses the images taken;

- a power supply board which prepares and controls the electrical condition of
the Pentacam Scheimpflug camera;

- an electric motor for rotating; and,

- a communication board for transferring the images to external PCs,
There is no contact between the patient and the Pentacam device; the patient puts
his/her chin and forehead to a separate head and chin rest similar to the one used with
Nidek slit lamps. Consequently, no sterilization and biocompatibility data are

needed.

Measurements can be taken in two different ways depending on what is to be
evaluated:

1. Taking photos from one camera position, primarily to get information on the
lens.
2. Taking photos from several positions around the eye by a rotating camera

which takes up to 50 Scheimpflug images that are digitalized into the system.
The tmages are then transferred to the external PC which calculates a three
dimensional mathematical model from which additional information is
derived. This method of photo taking can be used to get information about
the antertor and posterior surface of the cornea, the thickness of the cornea,
and the chamber angle and volume and depth.
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The application was received by FDA on March 7, 2003 and was found to be
incomplete. A letter requesting additional information was sent to Mr. Tom
Weatherby, the company’s U.S. representative, on April 23, 2003 listing eleven
deficiencies ranging from the completion of a Truth and Accurate Statement and a
detailed substantial equivalency table to providing optical equivalency, radiation
safety data and software certification. A supplement with this information was
received on July 21, 2003. In the interim, communications between Joerg
Iwanczuk, Product Manager at the German Oculus site, and Mr. Bob Landry,
Physicist, with FDA’s Office of Science and Technology, continued because of
deficiencies in the optical radiation data Mr. Landry needed to have corrected in
order to complete his safety analysis.

The applicant provided a side-by-side substantial equivalency table for this subject
device and the Nidek EAS 1000 Anterior Eye-Segment Analysis System
(K991284) along with descriptive text of the differences and similarities. The
major difference between the two is the ability of the subject device to
automatically rotate the Pentacam Scheimpflug Camera via special software. Slit
lamp images taken from multiple positions around the eye during a single
measurement, rather than from one position (with subsequent manual images
taken), allow for a better evaluation of the complete anterior eye segment,

The applicant claimed the level of their software was MINOR. In the initial
application, some of the software information required in accordance with
recommended FDA guidance was not provided. In a software review completed by
Dexiu Shi, Ph.D., on July 16, 2003, she noted that the applicant developed the
software under an appropriate development program; however, they did not provide
vertfication and testing of software validation for the device. This information was
submitted in a fax dated September 10, 2003 after Dr. Shi had previously spoken
with the company engineer in Germany to ensure that the correct data was sent. In
her review dated September 10, 2003, which augmented her prior review in July,
she stated that the company had carried out an appropriate validation process for
their device and from a software perspective, substantial equivalency was
recommended.

A review of this supplement was completed by Denis McCarthy, Physicist, on
August 4, 2003 evaluating one of the device’s indications, pachymetry of the
anterior segment of the eye, versus the lack of such a claim for the predicate device
(Nidek EAS 1000). He determined and demonstrated with a chapter in a vision
science textbook that although such an indication for use was not specified for the
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predicate, it had to have been performed because “it represented an advance in the
state-of-the-art since the device was designed specifically for Scheimpfiug
photography...... . Based on the information submitted in the supplement, he
recommended that the subject device be considered substantially equivalent to the
Nidek EAS 1000 predicate.

A copy of the Operator’s Manual (Pentacam Instruction Manual) was submitted but
without the standard Physician’s warning statement. This team leader sent an email
to the applicant with this request after contacting Mr. Tom Weatherby, their U.S.
Oculus liaison, by phone on August 5, 2003 at which time two other requests were
made: to present the Indications for Use on the correct boilerplate form (emailed to
them) and to also provide their verification of their software validation and testing
results. The software validation was discussed previously in this review. The
corrected Indications for Use Statement was received by the FDA on August 15, 2003
and the revised labeling with the inclusion of the Physician’s warning statement was
received on September 8, 2003.

A consultant review from Robert Landry, Office of Science and Technology, for the
optical radiation safety for this device was received on August 4, 2003. Based on the
intended use of the device, he felt that there was no risk of injury to patients during
normal use.

Recommendation:

Based on the information submitted by the applicant and the reviews completed by
consulting scientists, it is determined that this device is substantially equivalent to
K991284, the Nidek EAS 1000 Anterior Eye-Segment Analysis System.

cz“m, ( Kscesfior

Daryl L. Kaufman
Biologist/Team Leader

g/
Disc DSDB #14 ék%“‘*‘/

K030719
8/06/03:DKaufman
tinal:9/15/03:DKaufman



EXPLANATIONS TO "YES" AND "NO" ANSWERS TO QUESTIONS ON

PAGE I AS NEEDED:

I Explain why not a device: N/A

2. Explain why not subject to 510(k). N/A

3. How does the new indication differ from the predicate device's indication: N/A

4 Explain why there is or is not a new effect or safety or effectiveness issue:
Additional information was needed to demonstrate optical radiation safety
which showed that the device was safe.

5. Describe the new technological characteristics.

The ability of the subject device to automatically rotate the Pentacam

Scheimpflug Camera via special software.

6. Explain how new characteristics could or could not affect safety or effectiveness:

N/A

7. Explain how descriptive characteristics are not precise enough:
The supplement and amendments received by FDA between July 21, 2003
and September 8, 2003 provided the details and documentation lacking in the
initial submission.

8 Explain new types of safety or effectiveness questions raised or why the questions

are not new: N/A

9. Explain why existing scientific methods can not be used: N/A

10, Explain what performance daia is needed: N/A

11 Explain how performance data demaonsirates the device is or is not substantially

equivalent:
N/A

\O



Public Health Service

DEPARTMENT OF HEALTH & HUMAN SERVICES Food and Drug Administration
Memorandum

DATE: September 10, 2003

FROM: Dexiu Shi W@)&J

TO: Daryl Kaufman, Team Leader

RE: 510(k) -K030719

Device: Pentacam Scheimpflug Camera
Manufacturer: OCULUS Optikgerdte GmbH

SUBJECT: Software Review (additional information for software validation)

SUMMARY

The Pentacam Scheimpflug Camera takes images from several positions around the eye, put them
together and presents the results. The role of the software in the Pentacam Scheimpflug Camera
15, to lead the doctor through the different features and show the results. The software makes no
decision for any operation, only the presentation of results in colored maps and values. The
software gives no suggestion or recommendation of any parameters for a treatment or therapy.

I have asked the sponsor provided the following additional information for software validation
(see my review of July 16, 2003):

You have only provided an appropriate sofiware validation plan/protocol for your software
validation. Please provide the testing report/results and verification for the software
validation of your device.

In response, the sponsor sent the following information of the testing report/results and
verification (via fax dated 9/10/03) for Pentacam Software:

Version Number: 1.03

Test Date: 07/07/03

Device Serial Number 0101-3040
Test Person: Steinmiiller

Function test: Passed

General measurements: Acceptable

Evaluation: The calculated mean value and standard deviation are within limit.
Results: Test passed

Problem appearing after releasing this version: None

i
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K030719 - Software Review by Dexiu Shi Page 2

CONCUSION/RECOMMENDATION: SE

The sponsor has provided documentation required as outlined in the ODE Document “Guidance
for the Content of Premarket Submissions for Software Contained in Medical Devices,” issued
May 19, 1998. Their documentation demonstrated that they have developed the software for this
device under an appropriate software development program: that they have performed a hazard
analysis, and addressed those hazards; and carried out an appropriate validation process for their
device. It is recommended that from a software standpoint this submission to be approvable.

[§a!
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oCcuLUS

GESCHAFTSLEITUNG
HEADOFFICE

Faad and Drug Administration
Center for Devices and
Radiclogical Health

Office of Davice Evaluation
To: Mr. Mrs. Daryl Kaufman
9200 Corporate Boulevard

Rockville, Maryland 20850

usa

Fax;: 001-301-4B0-4201
Sept. 10, 2003
R. Kirchhlbel/uw

Case No. KO30719 .
Otulus Pentacam software test protocol - validation

Dear Mrs. Kaufman,

Mr. lwanczuk, whe directly corresponded with you, is out of the office. That is why we got a
little delay in sending the test protocol of the software validation which you will find with this
fax as annex.

Parallel we will send you this information by FedEx as hard copy.

If you have further questions do not hesitate to contact us.

Best regard

Rainer Kirchhiibel k-L

General Manager
OCULUS Optikgerate GmbH

Enclosure

CC: JI, TW

OCULUS Optikgerite GmbH

Miinchhalzhduser Stralie 29 - D-35582 Wetzlar - Tel ++49-641-20 06-0 - Fax ++49-641+20 05-155 « E-Mail salcs@oculus.de
Geschiiftstihrer/Managing Director: Dipl.~-1ng. Rainer Kirchhbel - Reg.-Gericht Wetzlar B 23 - USt.-|d.-Nr.: DE 112625210

arsed
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5. pz Pz
Pentacam Software Test Protocol

Version number: __I- 93
Date: 07 -07-03
Test person: 9 feinun u (lew
Device serial mumber @1 0f - 3040
1 Functional test
Pos Test Remarks; OK 7
101 Test of software installation. _

Insert CD, and install software 0l
102 Start Software (using Test Patient). Start *Scan

Menu”, Check motor positioning movement 4
103 Check Slit light normal and maximum g«
104 Grab Scheimpflug image (1 Pichire) o |
105 Grab Scheimpflug image (5 Picture) ok :
106 Grab Scheimpflug image (10 Picture) a[ ;|
107 Grab Scheimpflug image (15 Picture) ol :
108 Proceed Scan (12 Picture) Ok
109 Proceed Scan {25 Picture) ] ke
110 Proceed Scan (50 Picture) Ok
111 Menu ”"Maps Large” Check all display modes p I
112 Menu “Image Large™ Check functionality ox
113 Menu “Qverview” Check all color maps ak
114 Menu “3D-Model Large” Check functionality 0k

2 GGenerate Measurements

Proceed 5 measurements (3D-Scan 25 Picture). Note the results, store the examination data

and reload it. Note the results again.

Pos: Test 0K ?
201 Real Value: Rh: Rv Thickness:
926 |~ 3.9 1 | o
202 Measurement 1 |Rh: .79 Rv: € g1 Thickness: 28 ok
203 Measurement2 |Rh: ¢ 24 Rv: € a4 Thickness: 10 ok
204 Measurement3 [Rh: § 419 Rv: & 41 Thickness: 5221 Ou
205 Measurement 4 |[Rh: 912 [Rv: 7. 99 Thickness: 594 0k
206 Measurement 5 |[Rh: £, 24 Rv: .91 Thickness: 51 1L ok ;
207 Store mesurements and reload it Ol
208 Reloaded ] Rh: & 7219 Rvi g ¢ Thickness: Y26 gk
209 Reloaded 2 Rh: €34 [Rv: €. 0% Thickness:; 53¢ ok
210 Reloaded 3 Rh: 2,729 [Rv: & ¢4 |Thickness: S2L Ql
211 Reloaded 4 Rh: F,tL |Rw: 2 99 Thickness: 521 O ke
212 Reloaded 5 Rh:  %,21 |Rv: L 9% |Thickness: 5L Ok |
213 Compare Measurements with Reloaded values 2174 ,

e
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B3/13

5.
3 Evaluation
Caleulate mean. value and standard deviation.
Pos Measured vﬁlue: Limit: OK ?
301 Mean value of measurement 1-5:  §2.5,9 ] te 099 0k
302 Deviation from real value ~2.g -G to a5 0l |
303 Deviation; 37 14 +o +5° 0 Lk
4 Resnlt:
{401

5 Problems, appearing after releasing this version

[Test passed: L~ Na ~ 0F -gF—- 03  {Testnot passed:

Num.:

Problem:

Customer:

501

502

503

504

505

506

507

508

508

510

511

512

513

514

515

516

B



August 4, 2003
TO: Ms. Dary! Kaufman

SUBJECT: Consultant Review of optical radiation séfety for 510K K 030719

From: Robert J. Landry

| have reviewed the subject 510K submission for phototoxicity as requested. The
resuits of this review are summarized in the following paragraphs.

&



Robert J. Landry
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August 4, 2003

To: RECORD, K030719/S1, Optikgerate GmBH
From: Physicist — Optics
Subject: Review of Supplement #1

Supplement #1 is a response by the manufacturer to a request for additional information
in respect to one of the intended uses of the OCCULUS device, pachymetry of the
anterior segment of the eye. Apparently, there is some concern that this function was not
claimed in the 510k for the Nidek EAS 1000 which is named as the predicate for this
application.

Analysis by the reviewer of the initial submission indicated that both the OCCULUS and
Nidek EAS 1000 have as the principle of operation Scheimpflug photography. In
addition the design and intended uses of both devices are similar (though not identical).
The regulatory question posed seems to be whether or not the intended use of the
OCCULUS for anterior segment pachymetry would invalidate a recommendation of
substantial equivalence.

First it should be noted that if the 510k for the Nidek EAS 1000 did not specifically
indicate that it would be used for anterior segment pachymetry (they may have stated the
usage as analysis of the anterior segment} it certainly could have and probable was used
in such applications in view of the literature’s description of such usage. The attachment,
Chapter 16 of “Non Invasive Diagnostic Techniques in Ophthalmelogy” (published in
1990), page 290 figure 16.16 clearly indicates that prior to 1990 modified slit lamps were
converted for Scheimpflug photography of the anterior segment and were used for
pachymetric applications. As noted from the figure, the region of pachymetry was highly
centralized due to the paucity of available data points at increasing distance from the
central zone. The figure clearly illustrates that the ocular cross section pachymetry was
one of the intended uses of Scheimpflug photography. For this reason it is fair to assume
that the Nidek EAS 1000 was used for this purpose because it represented an advance in
the state-of-the-art since the device was designed specifically for Scheimpflug
photography and provided many more elevation data points for evaluation and
pachymetric reconstruction of patient anterior segment cross sections.

The OCCULUS does have a number of technological advantages with respect to the
Nidek EAS 1000. For example, the Nidek EAS 1000 is limited to one photograph at a
given location within a 180 degree meridianal angle per each patient use whereas the
OCCULUS can take up to 50 pictures at given positions within a 360 degree meridianal
angle. Every OCCULUS Scheimpflug picture contains 500 true elevation points within
the anterior segment and can therefore produce up to 25000 true elevation points for
analysis of the anterior segment; the Nidek EAS 1000 cannot duplicate this performance.

(A



Page 2 — K030719

Supplement #1 clearly delineates the operation, design, functions and intended uses of the
OCCULUS in comparison to the Nidek EAS 1000 device. Based on a review of the
information provided it is recommended that the OCCULUS device be ruled as
substantially equivalent to the Nidek EAS 1000 device.

Denis L. McCarthy
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Public Health Service
Food and Drug Administration

DEPARTMENT OF HEALTH & HUMAN SERVICES

Memorandum

DATE: July16, 2003
FROM: Dexiu Shi M 7/ 7 /60 5
TO: Daryl Kaufman, Team Leader |
RE: 510(k) -K030719/ 51

Device: Pentacam Scheimpflug Camera

Manufacturer: QCULUS Optikgerdte GmbH
SUBJECT: Software Review
SUMMARY

The Pentacam Scheimpflug Camera takes Images from several positions around the eye, put them together and
presents the results.

The role of the software in the Pentacam Scheimpflug Camera s, to lead the doctor through the different features
and show the results. The software makes no decision for any operation, only the presentation of results in
coloured maps and values. The software gives no suggestion or recommendation of any parameters for a treatment
or therapy.

The software is written in the language GFA Basic and a Compiler translates it. So no user can do any changes in

the software. The sponsor determined that Level of Concern of software for this device is Minor. Sponsor
submitted the additional for software information in a file of Penta D4 New Test dated Julyl1, 2003.

Checklist for Required Software Document for Minor Concern Level

SOFTWARE Yes No | PAGE# COMMENT
DOCUMENTATION
Level of Concern M Q4 19 Minor Concern
Software Description M 4 20 The role of the software is to lead the doctor
through the different features and show the results:
Device Hazard Analysis M O4d 26-27 Analysis of safety risks and hazardous events were
provided
Software Requirements F O 2] Limited information were provided
Specification (SRS)
Architecture Design Chart M Q4 28 A chart depicting the partitioning of the software
system into functional subsystems was provided
Design Specification N/A
Traceability Analysis N/A
Development N/A
Validation, Verification M O4 22-26 Software validation procedure was provided , but
and Testing (VV&T) no test report and results
Revision Level History N/A
Unresolved anomalies (bugs) N/A
Release Version Number |Z{ | 22 Version 1.02, dated Julyl, 2003

2%



K030719- Software Review by Dexiu Shi Page 2

CONCUSION/RECOMMENDATION

The sponsor has provided documentation required as outlined in the ODE Document “Guidance for the Content of
Premarket Submissions for Software Contained in Medical Devices,” issued May 19, 1998. Their documentation
demonstrating that they have developed the software for this device under an appropriate software development
program: that they have performed a hazard analysis, and addressed those hazards; and carried out an appropriate
validation process. However, the sponsor failed to provide the verification and testing results of software
validation for their device. It is recommended that from a software standpoint this submission to be approvable
upon teceiving verification and testing results of software validation for current device.

Please convey the following question to sponsor:

You have only provided an appropriate software validation plan/protocol for your software validation.
Please provide the testing report/results and verification for the software validation of your device.

2%
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service O 1/

Food and Drug Administration

9200 Corporate Boulevard

Rockville MD 20850

OCULUS Optikgeraete Gmbll APR 2 4 2003
c/o Mr. Tom Weatherby

18902 NE 150" Street

Woodinville, Washington 98072

Re: K030719

Trade Name: Pentacam Scheimpflug Camera
Dated: March 4, 2003

Received: March 7, 2003

Dear Mr. Weatherby:

We have completed an administrative review of your section Premarket Notfication (310¢k))
application of your intent to market the device referenced above. Our review indicates that your
510(k) is administratively incomplete and we are placing your 5310k} on hold for 30 days
pending receipt of the additional information listed in the enclosure. We believe that this basic
information is necessary for us to begin our substantive review and to determine whether or not
this device is substantially equivalent to devices marketed prior to May 28, 1976. the enactment
date of the Medical Device Amendments to the Federal Food, Drug, and Cosmetic Act (Act).

Please refer to the FDA website www.fda.gov/cdrh/devadvice for specific information related to
the proper submission of a 510(k) application. The following information must be inciuded n
your response in order for FDA to complete its review of your submission.

1. A Truthful and Accurate Statement. :
2. Proposed labeling for the subject device and predicate device. Please include the
material listed on pages 3-4 of the Premarket Notification (510(k)) Manual.

3. A distinct, separate page for your Statement of Indications for Use.

4, A complete description of the device (or modification of the device) including
diagrams, cnginecring drawings, photographs or service manuals.

3. Biocompatibility data or justification why you feel this is not required.

6. Sterilization and expiration dating information, if appropriate.

g



Page 2 — Mr. Tom Weatherby

The following additional information is specific to the type of deviee you intend to market and is
required in order for 'DA 10 make a determination of substanual equivalency:

7. Materials (no flammable materials near the light source).

8. Side-by-side comparison with predicate, including a statement, table or chart of
similarities and differences with subject device (the chart you did include will need to
be expanded (o incorporate the additional information).

9. Optical equivalency and radiation safety certification or measurements. Please refer
to documentation for the International Organization for Standards (1SO) 10940 and
15004.

10. Electrical safety.

I1. Software certification, il applicable.

The additional information should be submitted in duplicate. referencing the 310(k) number
above to:

Food and Drug Administration
Center for Devices and
Radiological Health

Office of Device Lvaluation
Document Mail Center (HI'7-401)
9200 Corporate Boulevard
Rockville, Maryland 20850

Please note that since your 510(K) submission has not been substantively reviewed, additional
information may be required during the review process and the file may again be placed on hold.
You may not market this device until you have provided adequate information as required by 21
CFR 807.87 and you have received a letter from I'DA allowing you to do so.

If you market the device without conforming to these requirements, you will be in violation of
the Act. You mayv, however, distribute this device for investigational purposes to obtain clinical
data if needed to establish substantial equivalence. Clinical investigations of this device must be
conducted in accordance with the investigational device exemptions (IDF) regulations

(21 CFR part 812).

If after 30 days the requested information, or a request for an extension of time, is not received,
we will consider your premarket notification to be withdrawn and your submission will be
deleted from our system. If you submit the requested information after 30 days, it will be
considered and processed as a new 510(k); therefore, all information previously submitted must
be resubmitted so that your new 510(k) 1s complete.

20



Page 3 — Mr. Tom Weatherby

If you have any questions concerning the contents of this letter. please contact Daryl L. Kaufman
at (301) 594- 2018. [f you have procedural or policy questions. please contact the Division of
Small Manufacturers, International and Consumer Assistance at (301) 443-6597 or its toll frec
number (800) 638-2041, or at its Internet address "http://www fda. gov/cdrh/dsmamain html"™.

A. Ralph Rosenthal, M.D.E ;
Division of Ophthalmic and Lar, Nose and
Throat Devices
Office of Device Evaluation
Center for Devices and
Radiological Health

3\



Part 3 Combination Product Algorithm
(Revised March 12, 2003)

Quick Reference Table' -- Part 3 Combination Product Categories

Category Number | Type of Part 3 Combination Product

N

Not a Part 3 Combination Product

1

Convenience Kit or Co-Package

Prefilled Drug Delivery Device/System (syringe, patch, etc.)

. Prefilled Biologic Delivery Device/System (syringe, patch, etc.)

Device Coated/Impregnated/Otherwise Combined with Drug

. Device Coated or Otherwise Combined with Biologic

| Drug/Biologic Combination

? Separate Products Requiring Cross Labeling

@ | N AW N

Possible Combination Based on Cross Labeling of Separate
Products {Temporary Code)

Other Type of Parnt 3 Combination Product (e.g.,
Drug/Device/Biologic Product)

Note: The above categories are intended to be mutually exclusive. If a product
meets the definition of more than one category, select the category that you believe
best describes the regulatory issues associated with the combination product.

Overview: A 21 CFR Part 3 combination product is a product comprised of
components usually regulated under different authorities. It may be a drug
combined with a device, a biologic combined with a device, or a drug combined with
a biologic. Cells or tissues that are not eligible for reguiation solely as cells or
tissues because they are combined with a drug or a device (except for a sterilizing,

preserving, or storage agent) may also be combination products. Discuss with your
Center's product jurisdiction officer.

Combination products include those where the components are®:

Physically or chemically combined OR

Separate but provided/packaged as a unit OR

; Category descriptions and examples follow.
See 21 CFR § 3 2(e) for complete definition. [will link to definition on OCP website]

2



P AR TMENT Of g[[ ALTH (& HEVAN SERVICES Public Flealth Service
'ood and Drug Administration

: : Memofandum
From: Reviewer(s) - Name(s) Jﬁ)-la,a_,uréﬂu,cvu_,
Subject: 510(1\) Number M O ; 0 7/7

To: The Record - It is my recommendation that the subject $10(k) Notif%
SR}&lsed to accept. B ‘ /
Requires additional 1nformatxon (other than refuse to accept).

DIS substantially equivalent to marketed devices.
[INOT substantially equivalent to marketed devices,

De Novo Classification Candidate? CIves O ~o

Cdother (e.g., exempt by regulation, not a device, duplicate, ctc.)

s this device subject to Postmarket Surveillance? [IYES Eﬂ/ NO
Is this device subject to the Tracking Regulation? Oves L"'NO
Was clinical data nceessary o support the review of this 510(k)? IvEsS E‘]{\JO
Is this a prescription device? MES 1 NO
Was this 510(k) reviewed by a Third Party? Clvyes Q/N()
Special 510(k)? Oves [dNo
Abbreviated 510(k)? Please fill out form on H Drive 510k/boilers Ovyres E]/N()

This 510¢k) contains:

Truthful and Accurate Statement DRequested L] Enclosed
(required for originals received 3-14-95 and after)

A 510(k) summary OR Ca 510(k) statement
[ 1he required certification and summary for class I1I devices
3 The indication for use form (required for originals received 1-1-96 and after)
Animal Tissue Source (J YES O ~o

The submitter requests under 21 CFR 807.95 (doesn’t apply for SEs):
O no Confidentiality 3 Confidentiafity for 90 days L] Continued Confidentiality exceeding 90 da

Predicate Product Code with elass: Additional Product Code(s) with panel (optional):

. ko A AR PR (IS0
Review: - 4 3/03

{Branch Ch 1:[) (Date)

Final Review: [

Revised: 871747499



510(k) “SUBSTANTIAL EQUIVALENCE”
. DECISION-MAKING PROCESS

(D)

New Devicg is Compared to
Markegd Device

Descriptive Information

Does New Revice Have Same NO Do the Differences Alter the Intended Not Substantially

about New or Marketed -

Device Requested as Needed (in Deciding, May Consider Impacl on

YES Safety and Effectiveness)?

Webroga, |
New Device H:ls—> O
@ New Intended Use

w Device Has Same Intended
se and May be “Substantially Equivaient” .

Does New Devicg Have Same

Technological (faracteristics,  NO) Could the New
¢.g. Design, Merials, etc.” ——® (haracteristics Do the New Characteristics
ES Allect Safiety or ———% Raisc Mow Types ofS_al'ct?f YIS »O
E(fectiveness? or Effectivencss Questions?
A
NO Te the Descriptive NO
——  Characteristics Precise nough NO

C) to Ensure Equivalence? @
10

Are Rerfoninance Pata 130 Accepted Seientific
Available to Asses Equivalence? YES Methods Exist tor

Assessing Effects of NO
the New Characteristics”

@ YES

Are Performance Data Available  NO
To Assess Effects of New
Characteristicg?*#*

YIS

Performance
ata Requirec

YES
Dy <y,
v
Performance Data Demonstrate Performance Data Demonstrate
Iquivalence? _—» @] -— FEquivalence? -
YES YES NO

NO

“Substantially Lguivalent” @
Ta Determmation o

b S10(k) Subnussions conpare new deviees w marketed devices. FDA requests addiionad information 1f the refationship between
marketed and “predicate” (pre-Amendments or reclassilied post-Amendments) devices 8 unglear
Dol x] Thix decision s notmally based on deseriptive information alane, but hnited estimg mivrmation 15 sometunes required.

' 4

Lol Prata mavbe in e S10(K), other 310(kYs the Center’s chsssification Giles. or the nerature

Indicatioff Statement?— —  Therapeutic/Diagnostic/ete. Effect YES Equivalent Determination



: SCREENING CHECKLIST
FOR ALL PREMARKET NOTIFICATION [510(k)] SUBMISSIONS.

510(k) Number: _ K 0307 ‘9

~ The cover letter clearly identifies the type of 510(k) submission as (Check the
appropriaterbox): . .

o | Special 510(k) | - Do Sections 1 and 2
G Abbreviated 510(k} - - Do Sections 1; 3and 4 .
0 Traditional 510(k) or no identification provided - Do Sections 1 and 4

Section 1: Required Elements for All Types of 510(k} submissions:

[ Present of | Missing or |
Adequate | Inadequate

Cover letter, containing the elements listed on page 3-2 of the
Premarket Notification {510)] Manual. e
Table of Contents. o
Truthful and Accurate Statement. 2
Device’s Trade Name, Device’s Classification Name and
Establishment Registration Number. ya
Device Classification Regulation Number and Regulatory Status .
(Class I, Class I1, Class Il or Unclassified). /
Proposed Labeling including the material listed on page 3-4 of the
Premarket Notification [510)] Manual. /
Statement of Indications for Use that is on a separate page in the nof an
premarket submission. £ cperte fage
Substantial Equivalence Comparison, including comparisons of | 7w s¢. 40 ' -
the new device with the predicate in areas that are listed on page |y ¢

| 3-4 of the Premarket Notification [510)] Manual. c,:/feHm ~

| 510(k) Summary or 510(k) Statement. e
Description of the device (or modification of the device) including
diagrams, enginecrin drawings, photographs or service manuals. v

| Identification of legally marketed predicate device. * VA
Compliance with performance standards. * {See Section 514 of -
the Act and 21 CFR 807.87 (4] o W 15

| Class 111 Certification and Summary =
Financial Certificaton or Disclosure Statement for 510(k)
notifications with a clinical study. * [See 21 CI'R 807.87 (i)] w4

Ki SR S 77> I

51009 Kt Cenification %

- May not be applicable for Special 510(k)s.
- Required for Class 11 devices, only.
- See pages 3-12 and 3-13 in the Premarket Notification [510)} Manual and the
Convenience Kits Interim Regulatory Guidance. P! 'bo



Section 2: Required Edenents fora SPECIAL 510(k) submission:

" Present

Name and 510(k) number of the submitter’s own, ugm‘cidiﬁcd

Lpredicate device.

A dcscnpnon of the mod1ﬁcd device and a compaﬂson to the
sponsor’s predicate device.

A statement that the intended use(s) and indications of the

modified device, as described in its labeling are the same as the

.| intended uses and mch(:auons for the submltter s unmodified -

| predicate device. -

Reviewet’s confirmation that the modification has not altered the

fundamental scientific technclogy of the submitter’s predicate

device. 7

A Design Control Activities Summary that includes the following
elements (a-cj:

a. Identification of Risk Analysis method(s) used to assess the

impact of the modification on the device and its componeits, at
the results of the analysis.
b. Based on the Risk Analysis, an identification of the requir
verification and validation activities, including the medhods/or

| tests used and the acceptance criteria to be applied.

c. A Declaration of Conformity with design controls thdt includes
the {ollowing statements:

A statement that, as required by the fsk analysss,

verification and validation activities were per,

designated individual(s) and the results of tfe activities

demonstrated that the predetermined acefptance criteria were

met. This statement is signed by the ingdividual responsible
for those particular activities.

A statement that the manufacturin
with the design control procedurgfequirements as specified
in 21 CFR 820.30 and the records are available for review.
This statement is signed by th¢/individual responsible for

B those pzlrri(:ulat activities.

Section 3: Required Elemeglts for an ABBREVIATED 510(k)* submission:

acility 1s in conformance 1

Present | Inrzridcquate'_]

or Missing

relies on a guidance document and/or

For a submussion, whic
special control(s), a syinmary report thar describes how the
guidance and/or spéeial control(s) was used to address the nisks
associated weeh ol
clects to use an fliernate approach to address a particular risk,
fl should be provided 1o justify that approach.)

> patticular device oype. (If a manufacturer

su fﬁcicn t det;

For a submp ston, which relies on a mu)gm/cd standard, a

dectaratioff of conformiry [Vor a hisung of the required elements

of a decltration of conformuty, SEE Required Elements for a

_Declagation of Conformity to a Recognized Standard, which |




_igl)préti-d_girth th_le_O_(klbﬁml_UﬁnLthg 11 (_.i“rivc.] o 'L - o

For a submission, which relies on a recognized standard without a
declaration of conformity, a statement that the- manufacturer
intends ta conform to a recognized standard and that supporting
data will be available before marketing the device.

For a submission, which relies on a non-recognized standard thag
has been historically accepted by FDA, a statement that the
manufacturer intends to conform to a recognized standard afid
that supporting data will be available before marketing the device.
For a submission, which relies on a non-recognized standard that -
has not been historically accepted by FDA, a statpfhent that the
manufacturer intends to conform to a recognjz€d standard and -
that supporting data will be available-beforgmarketing the device .
aind any additional information request¢d by the reviewer in order
to determine substantial equivalenc '
Any additional information, whigh'is not covered by the guidance
document, special control, regégnized standard and/or non-
recognized standard, in orgér to determine substantial

equivalence.

- When cofapleting the review of an abbreviated 510(k), please fill out an
Abbypéviated Standards Data Form (located on the H drive) and list all the guidance
detiments, special controls, recognized standards and/or non-recognized
standards, which were noted by the sponsor.

Section 4: Additional Requirements for ABBREVIATED and TRADITIONAL
510(k) submissions (If Applicable):

Present Inadequate
or Missi%

a) Biocompatibility data for all patient-contacting materials, OR
certification of identical matenal/formulation: '
b) Sterilization and expiration dating information:

1) __sterilization process S
1) _validation method of srerilization process

S
VA
giir) SAI - ;Lj-;—
éﬁw

V1) ETO residues
T' 1 1 ﬂ
w.. P T on-Tradins ] Tod

¢) Software Documentation: l . /

[tems with checks in the “Present or Adequate” column do not require e additional
information from the sponsor. Items with checks in the * Missing or Inadequate”
column must be submitted before sicbstantive veview of the document.

Yes _gl/_No

Passed Screening /

Reviewer: Z&ZCFL AL Q&%&i

Concurrence by Review Branch:
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“Date:

The deficiencies 1dent1ﬁed above represent the issues that we believe need 1o be resolved

*__before our review of your 519(k) submiission can be successfully completed In developing

the deficiencies, we carefully considered the statutory criteria as defined in Section 513(f) of
the Federal Food, Drug, and Cosmetic Act for determining substantial equivalence of your
device. We also considered the burdén that may be incurred in your attempt to respond to
the deficiencies. We believe that we have considered the least burdensome approach to
resolving these issues. If, however, you believe that information is bemg requested that is

* not relevant to the regularory 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:
hitp:/ /www.Ida.gov/cdrh/modact/leastburdensome. htmi
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REVISED:3/14/9%

THE $10(K) DOCUMENTATION FORMS ARE AVAILABLE ON THE LAN UNDER 510 (K)
'BOILERPLATES TITLED *DOCUMENTATION®" AND MUST BE FILLED OUT WITHE
EVERY FINAL DECISION (SE, NSE, NOT A DEVICE, ETC.).

“SUBSTANTIAL EQUIVALENKCE" (szy'nzczsion MAKING DOCUMENTATION

K 030719

Reviewer: ' KE}ZLG ( £;£L¢$f:V\aA‘
rd

Division/Branch:

DoEN/S DS) A

Device Name: f;ggli & Cdi en f;(:JRp{,v}Qﬁ:fuf; (aqﬁﬂzJ“n_

Product To Which Compared (510(K) Kumber If Known}): K {7 /..237({
YES NG
1. Is Product A Device Af
2. Is Device Subject To 510G(k)? V//
3. Same Indication Statement? {//
4. Do Differences Alter The Effect Or s
Raise New Issues of Safety Or /
Effectiveness? Jo~t nfl
5. Same Technological Characterlstlcs?ﬁai;’tAGJ
6. Could The New Characteristics Affect
Safety Or Effectiveness?
7. Descriptive Characteristics Precise
Enough? = Stop SE
8. New Types Of Safety Or Effectiveness If YES = Stop NE
Questions? f
i N
9. Accepted Scientific Methods Exist? If NO = Stop NE
10. pPerformance Data Available? 'If NO = Requégt
Data
- ol
11. Data Demonstrate Equivalence? inal Decision:
;_:. —— e — M 2 /)__d‘/}‘)_AM
o ) O SIS
Note: in addition te cowpleting the form on the LAN, “yes" responses to

queations 4, 6, 8, and 11, and every "no"

explanation.

regponseae requires an
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1.

Intended Use:

Device Description: Provide a statement of how the device is either
gimilar to and[or different from other marketed devices, plus data (if
necessary) to support the statement. Is the device life-supporting or .
life sustaining? Ie the device implanted (shott-term or long-term)? Does
the device design use software? Is the device sterile? Is the device for
single use? Is the .devide over-the-counter or prescription use? Does the
device contain drug or biological product as a component? Is this device
a kit? Provide a summary about the devices design, materials, physical
properties and toxicology profile if important.

EXPLANATIONS TO *“YES" AND “NQ" ANSWERS TO QUESTIONS ON PAGE 1 AS NEEDED

10.

11.

Explain why not a device:
Explain why not subject to 510(k}:

How does the new indication differ from the predicate device's
indication:

Explain why there is or is not a new effect or safety or effectiveness
igsue:

Describe the new technological characteristics:

Explain how new characteristics could or could not affect safety or
effectiveness:

Explain how descriptive characteristics are not precise enough:

Explain new types of safety or effectiveness questions raised or why the
questions are not new:

Explain why existing scientific methods can not be usged:
Explain what performance data is nceded:

Explain how the performance data demonstrates that the device is or is
not substantially equivalent:

ATTACH ADDITIONAL SUPPORTING INFORMATION
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Internal Administrati\}e Form

YES

| NO

WIN

Did the firm request expedited review?
Did we grant expedited review?

Have you verified that the Document is labeled Class Ill for GMP
purposes’?
if, not, has POS been notified?

Is the product a device?
Is the device exempt from 510(k) by regulation or policy?
Is the device subject to review by CDRH?

@I~ G

9,

Are you aware that this device has been the subject of a previous NSE
decision?

If yes, does this new 510{(k) address the NSE issue(s), (e.g.,
performance data)?

10. Are you aware of the submitter being the subject of an integrity

investigation?

11.1f, yes, consult the ODE integrity Officer.
12.Has the ODE Integrity Officer given permission to proceed with the

review? (Blue Book Memo #191-2 and Federal Register 90N0332,
September 10, 1891.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
Center for Devices and
Radiological Health

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

July 22, 2003 Rockville, Maryland 20850
QCULUS OPTIKGERATE GMBH 510(k) Number: K03071%9

C/0 OCULUS, INC. Product: PENTACAM

18902 NE 150TH ST. SCHEIMPFLUG

WOODINVILLE, WA 98072 CAMERA

ATTN: TOM WEATHERBY

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 is required. Please
remember that all correspondence concerning your submission MUST
be sent to the Document Mail Center (HFZ-401} at the above
letterhead address., Correspondence sent to any address other than
the one above will not be considered as part of your official
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 www.fda, gov/cdrh/ode/a02-01 html.

The Safe Medical Devices Act of 1990, signed on November 28, states
that you may not place this device into commercial distribution
until vou receive a letter from FDA allowing you to do so. As in
the past, we intend to complete ocur review as quickly as possible.
Generally we do so 90 days. However, the complexity of a submission
or a requirement for additional information may occasionally cause
the review to extend beyond 90 days. 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.

If you have procedural or policy questions, please contact the
Division of Small Manufacturers International and Consumer Assistance
(DSMICA) at (301) 443-6597 or at their toll-free number (800) 638-2041,
or ceontact me at {301) 594-1190.

Sincerely yours,

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

Radiological Health

L%



OCULUS

Food and Drug Administration
Center for Devices and
Radiological Health

Office of Device Evaluation
Document Mail center (HFZ-401)

9200 Corporate Boulevard

Rockville, Maryland 20850 ~
L O

~ <

A

"0 ::'

510(k) Number: K030719 -
";—>

Trade Name: Pentacam Scheimpflug Camera f A
.

wo o

Owner/Operator No.: 8010318

Dutenhofen, 18 Juli 2003

Dear Ladies and Gentlement,
These are the additional information according the 510(k) device

HPentacam Scheimpflug Camera; k030719,

Please hand over the documents to

Mr. A. Raiph Rosenthal, MD

or
Mr. Everette T. Beers
Thank you for co-operation and help.

Yours gincefely
/ 7 /

Joerg Twanczuk

Product Manager

International Sales Department
OCULUS Optikgeraete GmbH
Tel.: ++49-641-2005-272
Fax.; ++49-641.2005-295

J.Iwanczuk@t-online.de

Y4

5(43[f



Food and Drug Administration

Center for Devices and

Radiological Health -

Office of Device Evaluation 2] ?:
(::

Document Mail center (HFZ-401) = 5

N 2

9200 Corporate Boulevard - X

Rockville, Maryland 20850 > 5

- -3

= Y
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510(k) Number: K030719

Trade Name: Pentacam Scheimpflug Camera

Owner/Operator No.: 8010318

Dutenhofen, 18 July 2003

Dear Mr. A. Ralph Rosenthal, M.D.
Thank you for your detailed letter according our 510(k) device.
We try to give you the information you are asking for in the following pages.

Thank you for co-operation and help.

Yours sipcergly
' / .
. /%Z?/z 5"'»’/}/

Joerg Iwanczuk

OCULUS Optikgeriite GmbH 1/31
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1. Truthful and Accurate Statement

TRUTHFUL AND ACCURATE STATEMENT
[As required by 21 CFR 807.87(k)]
1 certify that, in my capacity as Product Manager of OCULUS Optikgerite GmbH, I
believe to the best of my knowledge, that all data and information submitted in the

premarket notification are truthful and accurate and that no material fact has been

omitted. /
/s Gl {?/

/o

*J{’)erg Iwanczuk

Dutenhofen, %9 (/ s / 76’7}:/_5:

K 030719

OCULUS Optikgerite Gmbkl 3/31
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2. Device description ‘
The Pentacam Scheimpflug Camera is based on the Scheimpflug principle for slit lamp

photography. The system is table mounted and AC powered by an external power supply.

The system contains

measuring devices including:

0 illumination unit with LED’s, 475nm wavelength UV-free to illuminate the anterior
segment of the eye,

0 a CCD-Camera unit to take the Scheimpflug Images,

0 a CCD-Camera unit in the center for the fixation monitoring and internal correction,

0 aoptical lens system to project the slit,

o two infrared LED’s to illuminate the pupil for fixation monitoring,.

electrical devices, including:

0 amemory board and a CPU and which stores and analyses the taken images.

0 apower supply board which prepares and controls the electrical conditions of the
Pentacam Scheimpflug system q

0 an electric motor for rotating

0 acommunication board for transferring the images to external standard high speed PC's

All the mentioned parts are mounted internal the system and the housing around separates this

parts from any external illegal operation.

The measurement can be done in two different ways, depending of what you like to evaluate:

1. Taking photos from one Camera position:
The Camera takes pictures from one fixed position as it is already well known from the

common Scheimpflug Cameras. The use is to get information of the condition of the lens.

2. Taking photos from several positions:
Y

OCULUS Optikgertite Gmbl i 4/31



The Camera rotates around the eye and takes up to 50 Scheimpflug Images from several
positions. Every single picture has 500 measurgd true elevation points. So in the summary we
get 25.000 measured true elevation points. The Scheimpflug Images taken during the
examination are digitalized in the system. All Imége Data are transferred to the external PC.
When the examination is finished, the PC calculates a three dimensional mathematical model
from which all additional information is derived.

The use is to get information about

0 anterior and posterior surface of the cornea,

0 thickness of the cornea,

0 chamber angle, volume and depth.

Other systems which are aiready on the market and has an FDA admission like the Orbscan
II™ Keratometer, measures at the beginning about 9.000 true elevation points and now about
18.000 measurement points at all. This instrument calculates the pachymetry and the posterior
surface using the measured points too.

So the Pentacam Scheimpflug Camera measures much more true elevation points and we

think, we have better conditions for following mathematical calculations.

OCULUS Optikgerite GmbH 5/31



3. Labelling
The picture below shows the labelling of the Pentacam. The type plate is shown in a bigger

format next to Pentacam image.

Please find more information in the operators manual, specially on pages 5 to 8.
The instrument has to be installed by an authorisized technican and not by the customer

himself. So no package label is mentioned.

The labeling on the CD ROM which includes the software 1s:
Pentacam,

Ver. (1.02),

OCULUS Optikgerite GmbH,

Miinchholzhiiuser Str. 29,

35582 Wetzlar

www.oculus.de

Lo
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The labeling on the CD ROM which includes the calibration Data is:
Pentacam.

Calibration data

Serialnumber: 70700 (6101 3050)

OCULUS Optikgerdte GmbH,

Miinchholzhiuser Str. 29,

35582 Wetzlar

www.oculus.de

OCULUS Optikgerite Gmbl 7/31
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4. Statement of indication for use

Intended use:

The Pentacam is designed to take photos of the aﬁtcﬁor segment of the eye which includes the

cornea, pupil, anterior chamber and lens of the eye. To evaluate:

0 corneal shape,

o analyse condition of the lens (opaque crystalline lens),

o analyse the anterior chamber angle,

0 analyse anterior chamber depth,

0 analyse the volume of the anterior chamber,

o analyse anterior or posterior cortical opacity,

o analyse the location of cataracts (nuclear, subcapsular and or cortical), using cross slit
imaging with densitometry,

0 corneal thickness.

OGCULUS Grtikgedite GmbH 831



5. Biocompatibility and Sterilisation
The Pentacam Scheimpflug Camera is a non invasive diagnostic system. It is designed to take

photos of the eye, specially of the anterior segment.

The Pentacam is a non invastve diagnostic device. The patient put his chin and forehead to a
separate head and chin rest. There is no contact between the patient and the Pentacam and it is
not a vitro diagnostic device and this is the reason why no sterilisation is necessary and no
biocompatibility data’s are necessary. The head and chin rest is used for example by Nidek
slit lamps many years in the US-market.

The examination procedure is similar to the examination using a topographer. Please refer to

the pictures below.

Pentacam, including Head-Chin Rest Pentacam during the measurement

L%
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6. Materials \
The description is related to the drawing called *Spaltprojektor, montiert” App. 1. So the used
values are the values of the drawing.

The drawing includes two units, but only the left one is the valid one. The line separates the

two unit which are not mechanical connected. We signed it as “Illumination Unit”.

OCULUS Cptikgeriite Gmbly 1G/31
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7. Substantial Equivalence

a) Side by side comparison

New Device Anterior Eye-Segment
Analysis System
Manufacturer OCULUS Optikgerite GmbH Nidek Inc.

Measuring Principle

Scheimpflug Principle for Slit

Scheimpflug Principle for

Image photography Slit Image photography
Optical Please refer to the detailed description
Viewing Optics 15” Coloured Screen 5.5” Black and White CRT

Observation Hlumination

Infrared LED 800nm for pupil

Infrared LED for retro-

illumination illumination 800nm
Flash Output llumination |Blue LED Light (UV-free) Xenon Lamp 200Wsec
475nm, max. 2.5W Power input
Photography Camera CCD-Camera CCD-Camera
Display Data digital, displayed on a CPU | Data digital and can be
displayed on a CPU
Image resolution 800 x 600 pixels 640 x 400 pixels
Image size 5.6 x 4.5mm 8mm x 6.6mm

Photographic range

Eligible 0 to 360° automatically

Offers Photographic angles
from 0 to 180° manual by
hand

Photographic Series

1 to 50 photos

Only 1 photo

Exposure Control

Fixed during calibration, max

2.5Wsec. Power input

4 steps- selectable (50, 100,
150, 200)Wsec

Slit Length

14mm fixed

2 — 14mm adjustable

Where used

Hospital, ambulance

Hospital, ambulance

Intended use

Please refer to the detailed description

Sterilisation

Please refer to the detailed description

Materials

housing is made of steel, the back
15 made of Polyurethane,

specially treated, not

The housing is made of sleel

and not inflammable plastic

OCULUS Optikgerite GmblH

12/31
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inflammable, App. 5

Mechanical safety

Please refer to the detailed description

Power supply

External, 110/220 VAC, 50/60Hz
see attached certificate App. 6

implant

Power Consumption

50VA

150 VA

Power requirement

25 VDC2A/5VDC2A

100VAC, 50/60Hz

Weight

9kg

25kg

OCULUS Optikgerite Gmbi

13/31
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b) Optical Equivalency

0 In both systems the CCD Cameras for the Scl;eimpﬂug Images are mounted under an
angle of 45 degrees
0 Both systems use a second CCD-Camera for the fixation and adjustment of the patients
eye
0 Both systems use an optical lens system for the small slit projection
0 Difference:
0 Nidek uses an adjustable Slit, length {rom 2 ~ 14mm
o Oculus uses a fixed Slit length of 14mm
0 Both systems use LED light (800nm) for the illumination of the eye
o Difference:
0 Nidek use only the LED light (800nm) for illumination and focusing the eye
0 Oculus
0 uses LED light (800nm) for the detecting and focusing the pupil, x- and y-
direction ‘
0 uses blue LED’s (475nm, UV-free) to get a current Scheimpflug Image during
fixation and adjustment of the eye, z-direction focusing
0 Both systems use a Flash Qutput for image acquisition
o Difference:
0 Nidek uses a Xenon Lamp, intensity selectable in 4 steps.
0 Oculus uses blue LED light (475nm, UV-free). So we illuminate the eye during
focusing and flash to get the Scheimpflug Image with the same source. Intensity is

fixed during calibration. No changes by the user is possible.

LS
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c) Intended use and effectiveness
¢ Both Systems are Scheimpflug Cameras ‘
e Both systems take Photos from the anterior segment of the eye
e Difference is the light source

e Nidek use a flash bulb

e Oculus use blue LED light
¢ Both systems analyses condition of the lens (opaque crystalline lens)
e Both systems analyses anterior or posterior cortical opacity
e Both systems analyse the location of cataracts (nuclear, subcapsular and or cortical), using

cross slit imaging with densitometry

d) Sterilisation

Both systems are non invasive diagnostic system

Both systems do not touch the patient. There is only a contact between the head and chin rest
and the patient. '

There is no need for any sterilisation on both systems.
¢} Mechanical safety

Both systems are fixed at a basic system
e Difference
e Nidek use a basic housing
e Oculus use a common Xx-y-z-unit, like it is already use for slit lamps,
topographers etc.
Both systems are fixed, so that therc is no possibility for accidents like falling down. The
Oculus Pentacam is installed only by an authorised and trained person (Operators Manual,
chapter 5. Start Up)
Both system are designed, so that no unintentional contact to the patient is possible.
Both systems are designed, so that no unintentional movement of the instrument is possible
Difference
The weight of the Nidek instrument is 25 Kg
The Oculus system is fixed on a table

OCULUS Optikgeriie GmbH 15/31
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f) Electrical safety \
Both units are checked by the respective laws and standards. The Oculus Pentacam

Scheimpflug camera is developed, assembled and tested by the following norms or normative

documents
IEC 601 -1
IEC601-1-2

In accordance with the regulations of Directive 93 / 42 / EEC on medical products

OCULUS Optikgerite GmibH 16/31



g) Differences and Summary: \

The Nidek EAS 1000 is only a Scheimpflug Camera and provides Scheimpfiug Images. So
the whole evaluation of the human lens is gcneraily same.

The biggest difference is the automatically rotation of the Pentacam Scheimpflug Camera and
the mathematically calculation, the software.

Using this rotating principle a mathematically calculation of the complete anterior segment is
possible. If a system takes slit images from only one position, and manual a second or third
one, a mathematically calculation is very complicated at all.

That the reason why we offer some more features as the Nidek EAS 1000 Scheimpflug
Camera like topography and pachymetry.

The Pentacam takes automatically images from several positions during one measurement. So
the Pentacam know, using the second camera in the center, if the fixation and the rotating axis
of each image is same, and if not, the Pentacam recalculates internal to the starting one.
Through the automatically image acquisition the angle between every slit image is fixed and

known and one slit image includes information over its entire area.

Summary:

The Nidek Scheimpflug Camera and the Oculus Pentacam has the

e Same or similar intended use

e Same or similar optical construction

e Same or similar optical principle, Scheimpfiug principle

e Same or similar sterilisation, no sterilisation necessary

e Same or similar general construction like described in the side by side comparison
e Same or similar mechanical and electrical assembly

e the basic information, the Scheimpflug Image is the same in both systems.

The improvement or di{ference is the mathematically evaluation, the software, using the

rotating principle based on the taken Scheimpflug Images.

So we think the Nidek EAS 1000 Scheimpflug Camera and the Oculus Pentacam Scheimpfiug

Camera are substantial equivalence,

CCULUS Optikgerite GmbH 17/31



Radiation Safety
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8. Electrical Safety \
The Pentacam has an external Power supply, please refer to the certificate of the manufacturer

attached App. 6. The power supply is registered for use for medical equipment.

Please refer to the attached Certificate of the electrical test App. 7 for the Pentacam system,
which includes the Pentacam main body and the external power supply. We include the
original German report and the translated one.

Our company fulfil the provisions of the fundamental requirements of

MDD 93/42/EEC,

IEC 601 -1,

IEC6011-2.

Please refer to the declaration of conformity App. 8 attached and in the operators manual

OCULUD Optikgerite GmbH 20/31



9, Softw.are certification, if applicable

According to the “Guidance for the Content of Premarket Submissions for Software
Contained in Medical Devices”, issued on May 29, 1998 we explain the software of the

Pentacam Scheimpflug Camera.

a) Level of concern
We think, the level of our software is Minor because: The software
¢ does not control life supporting or sustaining device
e does not control delivery of harmful energy
¢ does not control treatment delivery
e does not perform vital signs monitoring.
The software provide diagnostic information. It is the decision of the doctor, if he use this
information as a basis for treatment or therapy.
A software failure will never result in death or serious injury or in non-serious injury, because
o the Pentacam Scheimpflug Camera is not the only instrument for a doctor to get any
parameters for a therapy or treatment
e many parameters like the examination using a slit lamp and a contact glass, an
AutoRefractometer, a Non Contact, an ultra sound pachymeter and the experience of the
doctor leads to the result
e to get any parameters for therapy or treatment the doctor will do more than one
examination using the mentioned instruments, so he will detect differences between the
different examinations
e the doctor know the demographics and the symptoms and the condition of the patient
e there is a logical connection between the examined data’s, for example
e akeratoconus must be visible in the topography and in the pachymetry map and leads
anvhow directly to exclusion of corneal refractive injury.
¢ aclouding of the human lens is controlled to the doctor using the slit lamp and his
contact glass and is classified by his experience. It must be visible in both
examinations, combined with the visus of the patient during the refraction using other
and different instruments.

OCULUS Optikgerite GmbH 21/31
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The Pentacam Scheimpflug Camera takes Images from several positions around the eye, put
them together and presents the results. Every single taken picture can be viewed by the doctor
to check its quality. The software do the same and use only the valid pictures. If not enough
pictures where taken the system shows an error, and the doctor has to repeat the examination.
The software makes no decision for any operation, only the presentation of results in coloured
maps and values. The software gives no suggestion or recommendation of any parameters for
a treatment or therapy.

So that’s the reason why we think the level of our software is Minor.

b) Software description

The software is written in the language GFA Basic and a Compiler translate it. So no user can

do any changes in the software.

The role of the software in the Pentacam Scheimpflug Camera is, to lead the doctor through
the different features and show the results:
o Examination window

¢ The doctor chose the image

T o e mode, single or 3D-Scan
00%0g ! | ® Rgk la )
o0 %o - ~--— o The doctor chose automatic
2.
1 .
sz O% ' ey - (standart) or manual release
o O L e ot tm e e ad
Q
%000 { - thwesdOpnc Sswrchgiosre; @ | NE software shows for a
! F SPeme/01ssc |

 10Pibae /D2 1ec

St ngi more comfortable
yDlar - o iy allignement the current
I ¢ ;wzm: :nc i
26 Fichae /1 Sec H )
- P 2s | Scheimpflug Image, lower
W Skt .y -
| | o iz left and the pupil image,
] — ] upper ceater. These irages

are for a pre adjustment.
s For the fine adjustment the orientation display lead the doctor to the releasing position,

independent if automatic or manual release is chosenn.

QCULUS Optikgerite Gmbli 22/31
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o Overview display
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The overview display shows the doctor the examination results.

It is not possible to do any manual editing in the taken images or in the shown maps which
may lead to any recalculation by the system.

The single maps and images can be viewed in a bigger size.

In the lower right an exampile of a map is shown, here the topography of the anterior surface
of the cornea. In the same way the other maps for pachymetry or the topography of the

posterior surface of the cormea are shown.

¢) Software requirements

The Pentacam Scheimpflug Camera operates on a Windows™ based operati ng system that
allows an casy operation and system control. The CPU used with the Pentacam is a standard
high speed PC. For the communication between the Peniacam Scheimpflug Camera and the
PC we use USB interface of the PC. The printer, monitor, keyboard and mouse are connected

to the PC as it 1s usual for standard PC’s.

OCULUS Optikgerite GmbH 23/31



The software is written in the language GFA Basic and a Compiler translate it. So no user can
do any changes in the software. The size of the compiled software is about SMB. This size
does not include the taken images because the size depend on the taken images.

For more detailed description of the software plefllse refer to the device hazard analysis and

the architecture design and the validation and verification.

d) Release Version Number

The current release version number is 1.02, dated ith july 2003.

e) Validation

For software validation a procedure is used to ensure that the software works well for the
appropriate use. This procedure is documented in the software test protocol. The test protocol

contains the following main items:
1 Functional test

The main important software functions are proceeded. Error Messages or malfunctions will be

documented and cancel the positive validation.

2 Generate Measurements

Measurements are proceeded and the results are documented.
3 Evaluation
The measurement results are compared with the expected results. The differences must match

the defined accuracy range. A value out of range will cancel a positive validation.

4 Result

Test passed or test not passed.

5 Problems, appearing after releasing this version

OCULUS Opukeerite GmbH 24/51



Problems of this software version that may appear after releasing this version are documented,

to improve the software and the software test protocol.

Pentacam Software Test Protocol

Version number:

Date:

Test person:

Device serial number

h) 1 Functional test

Pos. Test Remarks: OK

101 Test of software installation
Insert CD, and install software

102 Start Software (using Test Patient). Start “Scan Menu”, Check
motor positioning movement

103 Check Slit light normal and maximum

104 Grab Scheimpflug image (1 Picture)

105 Grab Scheimpflug image (5 Picture)

106 Grab Scheimpflug image (10 Picture)

107 Grab Scheimpflug image (15 Picture)

108 Proceed Scan (12 Picture)

109 Proceed Scan (25 Picture)

110 Proceed Scan (50 Picture)

111 Menu “Maps 1arge” Check all display modes

112 Menu , Jmage Large” Check functionality

113 Menu ,,Overview™ Check all colour maps

114 Menu ,,.3D-Model Large™ Check functionality

OCULUS Optikgeriic GmbH 25/31
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2 Generate Measurements

Proceed 5 measurements (3D-Scan 23 Picture). Note the results, store the examination data

and reload it. Note the results again.

.

Pos.: Test OK?
201 Real Value: Rh: Rv Thickness:
202 Measurement | Rh: Rv: Thickness:
203 Measurement 2 Rh: Rv: Thickness:
204 Measurement 3 Rh: Rv: Thickness:
205 Measurement 4 Rh: Rv: Thickness:
206 Measurement 5 Rh: Rv: Thickness:
207 Store measurements and reload it
208 Reloaded 1 Rh: Rv: Thickness:
209 Reloaded 2 Rh: Rv: Thickness:
210 Reloaded 3 Rh: Rv: Thickness:
211 Reloaded 4 Rh: Ryv: Thickness:
212 Reloaded 3 Rh: Rv: Thickness:
213 Compare Measurements with Reloaded values
Go

QCULLS Optikgeriiic GmbH
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3 Evaluation

Calculate mean value and standard deviation.

Pos. Measured value: Limit: 0K ?
301 Mean value of measurement 1-5;

302 Deviation from real value

303 Deviation:

4 Result:

401 Test passed: Test not passed:

5 Problems, appearing after releasing this version

Num.: Problem:

Customer:

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516
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f) Device Hazard Analysis

1) Safety risks

An software caused hazardous event that leads to a serious injury can not happen with the
Pentacam, because the active parts which are controlled by software are not able to treat the
patient or doctor seriously.

The active parts of the device that are controlled by the software are:

- blue slit light

- infrared light

- rotation motor

Hazardous Event Level of probability of Remarks

concern occurrence
A hardware or software | The patient can {Low The emitted light intensity is
error causes that the slit | be glared by the much lower than the limits
illumination will be light (refer to measurements of
switched on with : optical radiation).

maximum power.

A hardware or software | The patient will | Low There is no contact between
error causes that the see a rotational patient and Pentacam,
motor will move the movement because it is an optical
inner rotational part of measurement

the device

A hardware error will Impossible The device is powered with
cause a high voltage on : low voltage (24V) by an
the touchable parts of external power supply

the device

OCULUS Optikgerite Gmbt 28/31




2) Risk of wrong examination results

Hazardous Event

Level of concern

probability of

occurrence

Remarks

A hardware or software

€Iror causes no

measurement result

(e.g.: black camera images)

The examination

can not be used

Low

A hardware or software
€ITOT causes wWrong

measurement result

The examination
results are not

accurate

Low

The accuracy and
repeatability of the
device is tested in

normative studies.

11.07.03 Andreas Steinmueller, OCULUS

OCULUS Cptikgerite GmbH
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g) Software Architecture Design Chart

11.07.03 Andreas Steinmueller, OCULUS
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1]1. Appendix

App.1  Drawing of the Illumination Unit

App.2  Product information of the lens of the illumination unit

App.3  Certificate of the isolation foil

App. 4  data sheet of the cooling unit

App.5  Certificate for the back housing

App.6  CB Test Certificate of the external power supply

o Test report for Medical Equipment

e Certificate of the power supply

e General Description of the power supply

¢ Detailed Description of the power supply

App. 7  Priifprotokoll of the Oculus Scheimpflug Camera in german

App. 7a  Certificate of the OCULUS Scheimpflug Camera (translation into english)
App.8  Declaration of Conformity

App. 9 3407-01 Calibration Certificate of the Spaltlampenmikroskop, Type Pentacam
App. 9a  Translation of 3407-01 Calibration Certificate of the Spaltlampenmikroskop,
Type Pentacam into english

App. 10 3407-02 Calibration Certificate of the Diodenzeile, Type VU-M 160

App. 10a Translation of 3407-02 Calibration Certificate of the Diodenzeile, Type VU-M
160 into english

App. 11 3407-03 Calibration Certificate of the Diodenzeile, Type VU-M 160

App. 11a Translation of 3407-03 Calibration Certificate of the Diodenzeile, Type VU-M
160 into english -

App. 12 SFH487 Data Sheet GaAIAs, Infrared Emitter

App. 13 Operators Manual
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Properties:

Unit Standard || PLEXIGLAS® 7H| PLEXIGLAS® 8H
Mechanical properties
Tensile modulus {1 mm/min} MPa 1ISO 527 3200 3300
Stress at break (5 mm/min) MPa IS0 527 76 78
Strain at break {5 mm/min) % 1SC 527 55 6.5
Charpy impact strength (23°C) kd/m? iSO 179 20 20
Thermmal properties
Vicat softening temperature (B/50) °C I1SO 3086 103 108
Glass transition temperature °C IEC 10006 112
Temp. of deflection under load (0.45 MPaj) °C ISC 75 100
Temp. of deflection under load (1.8 MPa) °C ISO 75 95
Ceeff. of linear therm. expansion {0-50°C) 10° K" | ASTME834 8 8
Fire rating DIN 4102 B2 B2
Rheological properties
Melt volume rate, MVR (230/3.8) cm*10min | 1S0 1133 14 0.8
Optical properties
Transmission factor, Tpgq % DIN 5036 92 92
Haze % ASTM D1003 < 0.5
Refractive index ISO 489 1.49
Other properties
Density g/cm? IS0 1183 1,19 1,19
T e ) degussg, 7 e
B e T L st bt qused. s Lanins

dald congerning vur pieducts are typical values,
# = registerad frademark

Telefax: +49 (0) 6151 / 18-3180
Internet: www.roehm.com
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Product Information Rihm Moiding Compounds

PLEXIGLAS® 7H Molding Compound
PLEXIGLAS® 8H Molding Compound

Product Profile:
PLEXIGLAS® 7H and PLEXIGLAS® 8H are molding compounds based on polymethyl
methacrylate (PMMA).

The special properties of these standard PLEXIGLAS® moiding compounds are:
high melt strength

high mechanical strength, surface hardness and abrasion resistance

high light transmission

excellent weather resistance

free colorability due to crystal clarity

* & ¥ 0

The following properties of PLEXIGLAS® H molding compounds change with increasing grade
number:

o improved mechanical properties

o increased heat deflection temperature

e reduced flow

Application:
PLEXIGLAS® molding compounds of the H series are particularly suitable for extruding optical
and technical profiles and panels.

Uses of PLEXIGLAS® H molding compounds: panels, tubes, multi-skin sheets, coextrusion of
window profiles and similar applications.

Processing:
PLEXIGLAS® 7H and PLEXIGLAS® 8H can be processed on extruders with 3-zone general
purpose screws for engineering thermoplastics. Recommended processing conditions:

Predrying temperature: PLEXIGLAS® 7H max. 93 °C
PLEXIGLAS® 8H max. 98 °C

Predrying time in desiccant-type drier: 2-3h

Processing temperatures: melt temperature 220- 260 °C
barrel temperature 220-260°C
die temperature 220 - 260 °C

Physical Form/ Packaging:
PLEXIGLAS” molding compounds are supplied as pellets of uniform size, packaged in two-ply,
25 kg polyethylene bags or in 500 kg boxes with PE lining; other packaging on request.

Ref. No.. F221-2, April 2001 Page 1 of 2
Produkt xH_E doe
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} + 382239 ISOLA COMPUSITES S, @gl/e0

Datashest | Isola covrosiTEs
w

!
Ferrozell ® HP HW
Sheats * ‘

i{ Kunststoffe Hertrampf GmbH

: Am Parir 29

o Tol. 52379 Langerwehe
Specifications 02423 /26 03-Fax: 23 80
{EC / DIN BN 80883 / PF CP 201 ,
©OINTTE ‘ HF 2081 /4 \g
4 023 .

S P
NEMA COXIXP
VM ‘ S.PF.CP 1

!

|

Properties

FERROZELL @ HR|HW is & paper iaminate honded with phenalic resin, Stendard quality with goad mechanical propertias for normal
lectrical stransgs., Ag requested alsa availabie up o a thickness &% 2 rim ag @ hot punching quality.

|

l

Application

Azsemply platas

Drilling templates

Elsctrieal nsu'stior

Flectrical insulatiorJ at low voltaga
Punched pars

|
|
!
|
|

Form of dlelivery

!

Sheet formats | 1450 x 1070 mm
1180 % 2150 mrm
Tolgrance of lengfh  + - 20 mm

Thickness in a range of 0.5 to 120 mm
' Thickness tolerances aceording to DIN EN 56853-3.4

We glgo dalivar cul to tize penels and machinged parts. Other dimanslans and thicknesses on reguest,
. !

|
|

Machining

Wachining with carbide thols. As reguesied hot punchsbla up to & thickness of 2 mm, Preheiding temperature iy 30 - 120°C

Sejte tvon 2 éq



| Fan Heatsinks for Intel® |Dissipateurs ventilés pour|
Pentium® and MMX | Intel® Pentium® et MMX |

Lifrerkishler fir Intel®
Pentium® und MMX

LA ICK PEN 18

- einfache Montage auf ZIF Sockel durch
Befestigung sklammer

e

— easy assembly on ZIF socket by

~ mantage focile sur support ZIF par
fixing clamp

ressert de fixation

Male/Dimensicns [mm] kbei 85°C
for 85°C

pour 85°

besonders geeignet fir
particularty suited for
particu|iérement convenable pour

Intel® Penfium®/MMX/AMD® K &
und &hnliche/and similar/
et similaires

A B c [K/W]

50,8 50,8
50,8 50,8
50,8

ﬁpphétl .F(ms:

LA ICK PEN 8:

5Volt = Sepa HFE 44 B 05 A
12 Voli = Sepa HIB 44 B 12 4
LA ICK PEN 16/1LAJCK PEM 1
5Volt = Sepa PR 50 AGS

. 512 Volt = Sepa Mi3 20 A 12

Technische Daton - B 33 - 34

Prozessoriihersicht
PGA Sockel

Pin Grid Array Siecker
FoA-Mantagowerkzous

LA ICH PEN B2
5Volt = Sepa HFG 44 B 05 A
12 Volt = Sepa HFB A4 B 12 A

LAICK FEM TA/LA ICK PEN 18:

5Volt = Scpa MFB 30 A0S
17 Volt = Sepo MFB 50 A 12
Technical Data ~# B 33 - 34

Prhocessor’ E}v,;rwew
PGA-Socksis
in Grid Array Plugs

PGA Mounting Tool

ventilateurs appliqués:

LA WK PEN 8:

5Volt = Sepa HFB 44505 A
12 Yolt = Sepa HFB 44 B 12 A
1A CK PEN 16/LA 1CK PEM 18:
5Volt = Sepa MFB 50 A 05
12 Volt = Sepa MFB 50 A 12
Caractéristigues Techni 3

Résumé de processeurs
Supports PGA

Embases Pin Grid Array
Cufillnge pour le nionta




i e Gt e T
Technische Daten , Technical Data Caractenshques Techmques |
12 Voli Lifter . 12 Volt Fans Venhlateurs 12 Volt

Beiriebsspannung/
Circuit volioge/ 10,2..120...13,8V dc 1014V de

Tension de service:

2-fach
gleitgelagert/
;agei’cr’r/ y 2-fach kugelgelagert/ kugelgelagert/ dohle slide
earing 1ypE-‘. dauble ball bearing/double & billes i ball bearing/pollier & biltes bearing/
Type de pallier: : double &

glissement

Liflermafie/

Fon dimensions/
Dimensions du
venhilateur:
Befriehssirom/
Cuerent consumption/
Infensité:

Max. Anlaufstrom/
Max. initial current/ 200 mA
Intensité initiale meax.:
Manx. Volumenstram/ _
Max. volume flow/ 38 i/min 116G {/min 240 |/ min 50 /min 132 l/min
Déhit max. da 2,28 m’/h - 86mih 14,4 mi/h 3,0m¥/h 8 m3/h

venkilatton:

M. telicher D”“‘j’ | 32mmHO  48mmH0 24mmHO | 26mmHO | 3,06mmHO -
Max, static pressure, 3140 47 Pa 235 P . 25,5 Pa 0Pa
Press:on sfaﬂcwe mox.: ;- o L ' ' R ' : .
. seiflich/lateral/ : 24 BA) Im sedhch/ |o!erc|/ seiflich/lateral/

- latéral fat fal

25x25x 10 mm 40 x 40 x 10 mm 50x 50 x 10 mm | dd x 44 x 8,2 mm | 40 x 40 x 10 mm

. seiiiichjfgrgm}jfaférdli Sl

10.. +60°C

Sepa-Lifier 24 h BURN-IN getestet Sepa fan 24 h BURN-IN tested

Prozessoriibersicht B Procassor Overview Résuré de processeurs

Weirmeleitkleber Thermally Conductive Adbesive Colle thermo-conductrice

Wirmaleitfolie _ Thermally Condudwe Wosher Feuifle thermo-conductrica
per fir PLCC's ks Dissipateurs paor PLEC




. 15/87/2083

11:48
19:58
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Ferrozell ® HP HW

Sheets

Technical values

KUNSTST , HERTRAMPF
ISOLA COMPOSITES

S.
S.

Kunststoffe Hertrampf GmbH

Am Parir 28

52379 Langerwehe

Tol: 02423 (26 03-Fax; 23 B0

24h23°C water

Mechanlesl charactoristics Te Unit st Preparatory treatment Typicaf valus
Flexural strength MPa IS0 178 23°C/50%RH 180
THaxural strangth at high temperature WPa 18O 7S Th7 180 °C
Modulus of sfestiedy WPa B0 T2 T
Notched Impact strengih B 150 178 I3 0m0%RH & -
Tenslle strength MPz 150 527 23"C/S0%RH 1350 .
Compressive strength 1141 WMPa 130 504 ] 23“@50%RH 170340
Bonding strength MPa {EC 61212 JACRORRE
ntertaminar banding skength N DIN 53483 23°CI30%RH 7700
‘Shear strenght 1 MPs IS0 66893 23°C/B0%RH
Elactrical characteristics
Inguiation tesistance 0 IEC 60167 24h30°C+ 1,00E+7
) 24hg3°C water
Burfans resistance n DIN'53483 —
Edgewise breakdewn voltage _Rv IEC 80243 90°C ol 25
Fistwise slectric strength KV/mn _IEG 60243 S0°Coil 8 -
Dissipation facter at 1 MHz IEC 60250 23°C/50%RH _
Raiativie parmittivity a11 MHz IEC 60250 23°C/50%RH 8 _
Cormparative tracking index CTi v ECEnin2 23°G/B0%RH 200
Art resistance 3 ASTM D 455 23°C/o0%RH -
" Therma! characteristics

Temparaiure lndax °C JEC 60218 120 _
Thermal conductivity Wim K DIN 526812 20-100°C 0.2
Coethicient of iincar expangion .k 10% /K VDE 0304 20-130°C 20 -
Other characteriatics
Density alam? 150 1183 23*G/a0%RH 1,4
Nom. value for punch. up to 2 mm thickness DIN 53483 25°CI50%ARH 120°C:2 _
Flammabiiity ULS4 Stufe UL 98 23°C/E0%RH ' -
Calor . ‘ : brown -
Water absotption - mg B0 B2 24h50°C+ 20T :

24h23°C watar
Water sosasptien mysem® 186 52 24h50°C+

24h23°C water _
Water absorption % 18062 24NE0°C+ 08

nieslod salual valuds 006 Undareaand (8 B (e Fryregd o8 orlrpaing thbrtution whlch wil lustuate vkl R S2riAin toisfangd Band, Thw dgta given In this publication s tha basl o our kewitdge aad 6xd Brlancd sId,
thestore, rozammend wiiput Sesl Binding. Sur popeasis do mal (6040 e Ugar 1o bis abinetion Lo ik suf progues fer Sisablily k@ o0y YHleur APDRAZIGR, Ler IR Feaquk ed 1o dip absarye e g iegislallzn,
apuiatlon and eny IR pay fights, The datz vhgl i) iz avalasle o Goinsn. The Bamnon verdlaa 13 logafly binding.

15 G7.2208

Stond 12082002 Ausdruzk

Isola Composites Grh'l;H, Theodorngachsttr. 1, D-88199 Aug-sburg
Tel, +48 (0)821/ 9 02 , Fax +4% (3)8 217902239

Selte 2von 2
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UNNAPUR - KUNSTSTOFFTECHNIK GMBH
Postfach 1646, O - 59409 Unna, Germany

OCULUS Optikgerate GmbH
z. Hd. Herm Twanczuk
Postfach 17 01 52

35549 Wetzlar

Thre Nachricht / your reference zustindig / contact

Wolfgang Milcke

Certificate UL 94 V-0 and SVA

)

UNNAPUR

KUNSTSTOFFTECHNIK

FORMTEILE
AUS POLYURETHAN
(PUR)

yww. Ganapur.de
LSS0 2001:2093
£50 14001:1935

Ap-

Datum / date

15.07.2003 Mi/sm

This is to certify that all parts which are manufactured for you out of polyurethane are made

exclusively out of the system Baydur 100-FR of Bayer AG, Leverkusen.

From a wall thickness of 3,1 mm onward this material meets the requirements of the flame

protection class UL 94 V-0 and 94-5VA,

The corresponding yellow card with the no. £83364 (M) is attached.

With best regards,

UNNAPU R-KUNS{TSTOFFTECHNIK GMBH

Enclosure

SDN-Fon:  + 49 1012303 /220300 N ToGes

Telefax @ +48 (2303 /22032 ~ Registergoricht Unna Nr. HED 170
e-aif SounnapnrEd onlinse . de oo Uslzanoy Weg 87, [3 - 58406 U Gonnany

1%

aftsfihrer Dipl-ing, Waolinang Milcke © valkshank Unra Schwortz ol (817 443 800 62) 4 1048 100 301

{BLT 443 500 63) 10 745
(52 140 100 48) 22 1UB-164




QMFZ2 July 9, 1990
Component - Plastics

BAYER AG E83364 (M)

(8 -cont. frem A card)

Baydur 110 FR NC 3.10°#% 94v-Q, 50 50 50 — -~ - - —
94.5VA

Baydur 61FR NC 65.90- 894vQ, 50 50 80 — — — -~ =

10.01@  8945-VA B

Baydur 62FR NC §.90- 24v-Q, 50 S0 80 — — — o -
100j@a& 94.5VA
Polyurethane {PUR) integra! skin rigid foam, furnished in the form of two componenta.

8511C/PU1739/ NC 9.91- 94V-0 50 50 50 — — — — =
Desmadur 10.45°
44v10B .
Polyurethane {PUR), furnished in the form of three liquid components.

Baydur 6511C/- ™ 6,20 94v-0, 50 50 50 — = = = -
Exolith 422/- 94-5VA

Desmodur 44 P Ot

Reports: Maech 14, 1985; March 14, 1985: March 14, 1985; August 21, 1988: July 17, 1987,

Replaces E83364B dated February 2, 1290. {Cont. on C card)
223794008 N7047 Underwriters Laboratories Inc.® D1I/0097428

el
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H HiTRON

2000/08/17

UNIVERSAL INPUT AC TO DC MEDICAL APPLICATION
EXTERNAL ADAPTOR SINGLE OUTPUT 45-50 WATTS
SWITCHING POWER SUPPLIES HES49 SERIES

SPECIFICATION

FEATURES:

DESKTOP WITH IEC320 2P OR 3P AC
RECEPTACLE

MEET MEDICAL STANDARDS EN60601/
UL2601

EMI MEET EN 55022/ FCC CLASS B

CE MARKING COMPLIANCE

INPUT SPECIFICATION

Input Veltage: Typ.90-264Vac.

Input Connector: IEC320 3P DT7 or 2P DT8 AC
input receptacle.

Input Frequency: 47-63Mz.

Inrush Current: Cold start 32A @230Vac.

Input Current: 0.79A@115Vac / 0.37A @230Vac.

Dielectric Withstand: Meet IEC601.

EMI: Meet EN55022 / FCC Class B.

Over Temp. Protection: Optional (NTC ckt.).
Earth Leakage: Less than 0.1 mA.

Hold-up Time: 15mS @115Vac./ 78mS @230Vac. Typ.

OUTPUT SPECIFICATION

Output Voltage: See Ratings Chart.

Output Current: See Ratings Chart.

Qutput Wattage: Typ.43-50Watts.

Output Connector & Cord: Optional.

Line Regulation: Typ. 20.1%.

Load Regulation: Typ. £3.0% typ.

Noise & Ripple: Typ. 1.0% peak to peak.

OVP: Built-in Zener diode clamping.

Overload Protection: Typ.115-150% of max. power
overrange or short circuit, power foldback
& self-recovering.

GENERAL SPECIFICATION
Efficiency: Typ.86.8%.
Switching Frequency: Typ. 85 ~ 110K Hz.
Circuit Topology: Fixed Frequency Flyback circuit.
Transient Response: Qutput voltage returns in

less than 3mS foilowing a 25% load change.
Safety Standard: IEC601/EN60601/ UL2601.

Class | for DT7, or Class 1T for DTS type.

Power Density: 3.3Watts. / inch3.

Operating Temperature: 0~ 40°C

Sterage Temperature: -20°C to +85°C,

Temperature Coefficient: 0.04% ~C

Cooling: Frce air convection.

Construction: Impact resistant thermo-plastic
enclosure case.

Desktop Format.

Notes:{1) All measurements arc at nominal input, full load, and +23°C unkss otherwise spectfied.
(2) The exact ohtainable load regulation depends upon the output cord selected and load current.
Upper data are for 6 .02 metersjeord AWGH 1R20 wires with PF or PD type connector,

ACCOMMODATE UNIVERSAL AC SOURCES




MODEL NO. DESCRIPTION: HES49 - XXX Y Y Remark: Please specify the V/A ratings

OUTPUT VOLTAGE
SERIES NAME (Hitron External Switcher) : About 49W.

OUTPUT VOLTAGE / CURRENT RATINGS CHART

SINGLE OUTPUT
MODEL NO. |INLET TYPE. OUTPUT VOLTAGE OUTPUT CURRENT
HESA49-12040 DT7 12.0Vde. 4.0A
HES49-15033 DT7 15.0Vdc. 33A
HES49-24021 DT7 24.0vdec. 2.1A
HES49-30017 DT7 30.0Vdc. 1.7A
HES49-12040-8 DTS 12.0Vdec. 4.0A
HES49-15033-8 DTS 15.0Vdec. 3.3A
HES49-24021-8 DTS 24.0Vdc. 2.1A
HES49-30017-8 DTS 30.0vdce 1.7A
MECHANICAL DIMENSIONS: MM [INCHES] WEIGHT: 373g (13.2 Oz).
— 7 ™
Bo
o M— =
D
LH__J A : A
--2.00 [0.08
200 (008 e o0 [4.92]

i )
[ =l

52.00 {1.26]

and consult factory for Mode! No,
AC INLET TYPE: NONE FOR DT7, [ 8 ] FOR DT3
OUTPUT CURRENT

76
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Nemko ref. no.: 1888 50197

TEST REPORT
MEDICAL ELECTRICAL EQUIPMENT

Equigensnt { Produt Powor sdpp#fm for medical efectric equipment
Nume and address of e applicad ~ Hitron Electronics Comp.
B4-11, Kaashiung Export Pros.
Zone, P.O. Box 266-110,
Kaaatiung 806, Tefwan
Wame and adidress of the Hilron Electronivs Corg,
manufbires B4-11, Kaoshiung Export Pros.

Lone, P.O. Box 258-118,
Kaoshiung 808, Tatwan

Nanie and nddress of the factory  Hifron Elactronins Corp,
B4-11, Kacshiung Export Pros.
Zone, .C. Box 268-110,
Kaoshiung 808, Talwan
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Modeltype HES49-12040, MES49-15033, HESA49-24021,
Rating and principat input voltage 100-240WAC, 50-60 Mz, 0.9A max
churactoristics
Serial po 5949 001, ~G‘02, (04
Fested in the perind, dutes Fabiruary / March 2000 7
Tested seconding to 1BC 601-1 (2 cd. 1988) + Amvend. ¥ {1991) + Amend. 2 {1995) P
+ Corrlgendim (Rase 1995)
MEDICAL ELECTRICAL EQUIPMENT - Part |; General roguirements for safety
Resubl af testing Tho aqm‘pmmt aampﬁ'&! with thie above mentioned standards.
The st resulis relme r:mly fo e mmplc{ﬁ] teslmi
Name and address ol Uhe testing RN Telephone
Tnbgralary: | - . 4 4T 32 90 01 30
P.(). BOX 73 BLINDERN, Fay
M- 014 QBLL, HORWAY (41 22 96 04 30

Tested by

shgniffure ' dute
Vegard Antlersen ‘
Verified Ty ;
gig.&%um dnie
Frank Skarpang
O Memko AS

Verdices are phaced i the cohenn fo the tights 1= Pase ¥ Faif, Koo Net apphiobte, == = Cunsidered dnforminiion
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Oculus Optikgeraete GmbH
Muenchholzhauser Str. 29
D-35582 Wetzlar

OCULUS

15-May-03

/4}W’ Fee

Certificate
Manufacturer: OCULUS Checking manner: Quality control
Article No.: 70700 Tester: Stefan Uhi
Typ: Scheimpflug-Camera Date: 14-May-03
Art: Scheimpflug Camera Result: freedom from faults
System MPG-Class: 1
Inventar No.: 70700 Protection Class: 1
Serial No.: 70700 Isolation Typ: B
Norm: -
Checking Results

No. | Function Step Criterion Unit |Result | +/-
1 View 01 Housing

is the Instrument all right? Yas Yes +
2 View 01 Is the type plate fixed?

Is the instrument all right Yes Yes +
3 Gerb 001 Line / Voltage 216.2-2438 |V 2261 |+
4 Gerb 024 Power consumption (3 sec.) 40.0 -50.0 w 45.2 +
5 Gerb 006 Leakage current NC <2500 LA | 66.1 +
6 Gerb 006P | Leakage current NC (F) < 250.0 LA 1657 +
7 Gerb 007 Leakage current SFC open Net | < 400.0 HA (1235 |+

Y
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QCULUS Optikgerdte GmbH

Miinchholzhauser Str. 29
D-35582 Wetzlar

Priifprotokoll Erstellt am;

14.05.2003

Hersteller: OQCULUS Prifungsart: Qualitatskontrolle

Artikel-Nr.: 70700 Prifer: Stefan Uh|

Geratetyp:  Scheimpflug-Kamera Prifdatum: 14.05.03

Gerate-Art:  Scheimpflug Kamera system . Ergebnis:  Keine Méngel

Inventar-Nr.: 70700 MPG-Klasse:|

Serien-Nr.: 70700 SchutzkiasseSK |

Norm: - [solationstyp: B

Priifergebnisse

Nr. Funktion Arbeitsschritt Kriterium Einheit Ergebnis +/-

1 SICHT 01 Sichtkontrolle Gehause
Ist das Gerit enfspr. Memo in Ordnung? Ja Ja +
2  SICHT 01 Typenschild aufgeklebi?
Ist das Gerat entspr. Memo in Ordnung? Ja Ja +
3 GERBOG01 Netzspannung 216.2 ... 2438 vV 226.1 +
4 GERB 024 Leistungsmessung (3 8) 40.0 ... 50.0 w 452 +
5 GERBOQ6 Erdablaitstrom NC < 250.0 HA 66.1 +
8 GERBOGSP Erdableitstrom NC (P) < 250.0 LA 85.7 +
7 GERBOOQ7 Erdableitstrom SFC Netz offen < 400.0 pA 1235 +
Ay
as

Seite 1
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File E1G644323 Vol. 1 Sec. 3 fage
and Report

DESCRIPTIOW

PRODUCT COVERED:

USR/CNR: Component - Fower Supply, Madl“al and Dental, Model
HES49-12040, Model HES49-13033 and Model HES49-24021.

ELECTRICAL RATINGS:

Model Lnput Cutnut
Vac ] v dc B i
HEES49-12040 100-240 30/60 t+12 4.0 -
HES49-15Q033 100-240 50/86C +15 3.3 -
HES43=2402] 100-240 50/€0 +24 2.1 -

MODEL DIFTERENCES:
Medel HES49-12040 is similar te Model HES49-18033 and RESLS-24021 except

for ratings and differsnt ratings of some internal components.
ENGINEERING CONSIDERATIONS (NQT FOR UL REPRESENTATIVE'S (JSE) :

Genexral -~ The product coverad by this Report Is a Power Supply component
intended for use in/with prefessional medical and dental equipment.

The praduct is provided with an appliance inlet, but evaluated without a
detachable Power Supply cord. All electrical comporents are housed within a
plastic enclosure,

In addition to UL 2601-1 (1$%7), the following standards wers utilized
during the investigation of the subject product;

-~
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Lssued!: 5—30—00

IEC 60601-1(1988).
IEC 60601-1: Amancdment 1 of IEC §0501-1 1991,
IEC 60601-1: Amendment 2 of IEC 60801-1 1395,
CAN/CSA~C22.2 Nao. €01,1-M90.

Use - For use only in products where the accepracility of the
cembination is determined Ly Underwritaers Laboratorigss Inc.

Conditions of Agceptability - When installsd in the end-use sguipment,
the following are among the consideractions to be made.

1. This product has been judged cn the basis of the required spacing in
the 2nd Edition of the Standard fox Medlcal Electrical Egulipment, UL 2601-1,
CL. 57.10.

2. The Powar Supply shall be installed in compliance with the snclosure,
mounting, spacing and segregation regquirementa of the end-use sgulpment. The
enclosure 1s secured by 2 screws.

3. A Listed detachable Power Supply cord provided with a “Hospital Only”
r “Hospital Grade” attachment plugs, shall bz use in the end-use application
in 0US. See €1.57.2 and CL. 37.3 of US differences in UL 2801-1. A KaM
Cartified Power Supply cord shall be used in Burcps.

4, The Power Supply was considered as a Class I with no Applied. Parte,

R, This product has only bean evaluated foxr non-patient connscted
aircuits. :

6. The Tamperature Test was condusted on Powszr Supply with similated
load on an open bench. Temperature Test shall ‘be considerad when lnstalled
in/with the snd-use equipment.

7. Leakage Current Tescs (CL.19%) shall be ccnsidered cn the end-use
eculpment.

RLS_MELAZ31081
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gguad: 8-30-00

—

8. This Power Supply was nct invesfiqated for Lagress aof water (IPX0).

3. Requirement af CL.600.1 of the U.S. Differances shall be cenaidered
in the end-u=ze zpplication.

Function of Egquipment - The Power Supplies 1s Llacended for use in/with
professional medical and dental squipment.

Engineering Refersnces - Following are provided for engireering

references:
= ILL,. 1 -~ Insulation Diagram «f the Equipment.
- ILL. 2 - darking plates.
- ILL. 3 - Mains Transformers Constructicn Diagram and Czoss fection
Diagram. :
- ILL. 4 - Electronlc diagram of Model HES4£9-12040.
- ILL. 3 - Electronic dizgram of Model HES43-15033.
- ILL. 8 - Electronic dizgram of Model HES49-24021,

RLS_MEI\331091
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COWSTRUCTICON DETAILS:

Except for items specifically addressed in tnhi5 Secclon, all Sec. Gen.
requirements apply. .

Markings - The following IEC Symbels shown in Sec. Gen. (Ills. 1 and 2)
are provided:

Takle DI: Nos. 1, 4 and 14.

RLE_MEL\331001
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and Report

MODEL HES43-12040, HES49-15033 AND ' FIG, 1 (DO0-00491)
EES49-24021, OVERALL VIEW .

Enclesure - R/C (QMFZ2}, GE PFlastiecs Americas, Designated "Noryl"®, type

1.

SE100{fl) (b)), rated 94V-1. OQverall 125 by 61.5 by 32.5 mm, min. 2.3 mm
thick. Top enclosure overlapsz bottom enclesure, secured by 2 screws,

2. Appliance Inlet - R/C (AXUT2), XM, Supercom Wire & Cable Co Litd,

Type SC-8, rated 250 V ac, 10 4,

3. Output Cord - R/C (AVLVZ), KAM, Copartner Wirs & Cable MIg Corp., Tyve
AWM, VW-1, rated 30C VvV, BQ°C. Loceted in secondary circuif., Provided
withh plug or connector.

Alternative Qutput Cord - R/C (AVLV2}, KAM, Farmal flectric Wire & Cable
Co. Ltd., Typme AWM, VW-1, rated 300 V, 80°C. Lecated in secondary
circuit. Provided with plug or connector.

g, Indicater Lamp - Color: Green (ON). (Explanation of function descriked
in the accompanylng decuments).

5. Label Material and Marking plate - R/C (PGDQ2), Sen Kai Printing Co.
Ltd., Pressure-sensitive system, Type “SK-1", ABS plastic. Marking plate
provided with manufacture name, type designation, ratings, symbel No. 1,
4 and 14 cf Takle DI.

RLS_MEL\331091
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MOORL HES4$-12040, INTERNAL VIEW - . FIG, 2 (D00-00492)

10.

General - See ILL. 3.
Printed Wiring Bocard - See Section General.

Fuge (¥Fl, Fz) - R/C (JDYX2), KAM, Wickmann-Werke GabH, rated 3.15 A,
230 V aec, marked T 1AZS0. .

Capacitor (Cl, C4) - {Line-to-Line}. R/C (FOWXZ2), Xa&M, rated 250 V ac,
330 nF. Marked with “X1” (Complies w/ IECA0334-14 2.e&d. and UL 1414).

EMI Filter (L35) - Hitron Electronics Corp., Type S2-03613. (Rated 150
uf). Open type ceonstructien. Core: Ferrite, overall 12.0 by 6.0 am,
Coil: polyester enamel copper magnet wire. Sec. Winding R/C (0OCOTZ),
Triple Insulated Winding Wire (Complies w/ UL 1930, Annex U for
reinforced insulation). .

EMI Filter (L1} — Hitron Electronics Corp., Type S$2-09614. (Rated 7 mH).
Open type construction. Core: Ferrite, overall 16.0 by 10 mm, Jeil:
polyurethane enamel copper magnet wire.

Inductox {LZ) - Hitron Electzonics Corp., Type S2-09021. {Rated 60 uH),
Cpen type construction. Core: Ferrite, overall 16.0 by 10 mm oxr 12 by 9
mm, Coil: paolyester enamel copper magnet wirse. Provided with Extrzuded
Tubing R/C (YDPUZ2}.

Capacitor (C2, C44) - (Line-to~Ground). R/C {FOKY2}, KAM, rated:
250 V ac, 1C00 pF. Marked with "¥2”. (Complies w/IEC60384-1¢ 2.ad. and
UL 1414).

Capaciter (C7) - (Linswto-Ground). R/C (FOKY2), KAM, ratad 250 V ae,
220 pF. Marked with “Y2", (Complies w/IEC6Q0384-14 2.ed. and UL 1414).

Capaciter ({CB} - (Line-to-Ground]. R/C (FOKYZ), KAM, rated 250 V ac,
470 pF. Marked with “Y2”. (Complies w/IEC60384-14 2.ed. and UL 1414).

Optical Isclator (ICZ2, ICB) — R/C (FPQUZ), SHARP CORP., Type PC 123,
(rated isclation 5CC00 V ac)l. (Meefs reinforced insulation requirements).
ICZ and IC6 are cennected over primary to secondary circuits. Clearance
distance cn PWB measures minimum 5.0 mm. Crespage distance on EWH
measures minimum ¢f 8.0 mm.

RLS_MEL\331091
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11, Transformer (Tl} — Hltzen Electronics Corp., B/N E8549001-¢. Cvergll
dimensions 33.5 by 26 by 1% mm, Provided with Iasulation System R/C
{OBJY2), Hitron Electronics Corp., Type R1208, rated Class =2, 600 V. See
IL%L. 3 for further Construction Details. :

12, Varistor (MOV1) - {Line-to-Line). R/C (XUHT2}, KAM, Div, Type 471K,

pated 470 V ac.

13, Thermistor (THI) - WTC. R/C (XGFUZ), Thinking Elsctronics Industries Co.
Ltd., Type SCK 102, Rated 240 V ac, 10 Q at 259C (Maximum Working
Curxent 2 A). (Testad for 100,000 c¢ycie endurance).

14. Heat sink ~ Copper, 2 provided. Overall 100 by 49 mm, 1l mnm thick.

15. Diode Bridge (D81} - Rated 4 A, BOQ V ac.

16, Blectrolytvic Capacitor (C6:; - Rated 400 V ac, 10 ufF, 105 C.

17. Electrolytic Capacitor (C9) -~ Rated 400 ¥ =c, 100 uF, 105 C.

18. Capacitor (C37, C38, C4l, C42) - gMD (Surfazce Mounted Device), rated
500 vV ag, 2200 pF.

9. Cicde — Type 1N4148.
20. ICl1 - Type KA3BG2D.

21. Switghing Transister (Ql) - Type 23K2364. Rated 600 V acg,

o
]

22. Transistor (Q2}) - SMD, Type HMBTGE317.
23. Transistor (Q3, 03, Q8) -~ Type BLELT-~2S,

24. Transistor (Q°9) -~ Type BCS07.
25, Resistor {(R1, R2) - SMD, Rated 330 k{1, 1/4 W.
28, Resistor (R4, R3, R&} - SMD, rated 270 k&1, 1/4 W,

27. Resistor (R3, R7) = 3MD, Rated 120 kQ, 1/4 #.

~

RLS MELA331091
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File £1484433 vol. 1 Sec., 3 Page 8§ Issued: E-30-00
and Raport )
28. Resistor (RS54, B26) - SMD, Rated 3.3 k&, 1/8 W.

29, Resgister (R37, REB, R59) - SMD. Rated 5 2, 1/¢4 W.

30. Resister (REC, RG1) - SMD. Rated 47 k0, 1/9 W.

31. Resister (R21, R22, R42, R49) - SMD. Rated 1.2 MO, 1/4 W,
32. Resistor (R19, R4d, R45, RE5) =~ 3MD. Rated 4.7 k{3, 1/8 W.
33. Resistor (R1Z, R13, R14) - SMD. Rated 1.5 Q, 1/4 W.

34. Rezistor (R1l) - 3MD. Rated 180 Q, 1/8 W,

35. Resistor (R16) - 3IMD. Rated 22 k2, 1/8 W.

34. Resistor (R9) - SMD. Rated 27 (1, 1/4 H.

37. Reszistor (R10) - SMD. Rated 15 0, 1/8 W,

33. Resgistor (R17) - 3MD. Rated 24 k£, 1/8 W.

35. Resistar (RL5}) - SMD, Rated 24.2 kQ}, 1/68 4.

40, Resistor (R1B) - SMD. Rated 12.7 k), 1/8 @,

41, Resister (R20) - SMD. Rated 1 k@, 1/¢ W.

42, Aesistor (R50) - SMD, Rated 2.62 k0O, 1/8.W'

43. Registor (F64, RES) - SMD. Rated 10 Q, 1/4 W.

44, Eleccrolytic Czpacitor (C23, €24, €25, €29} - Rated 16 V ac, 334 uF,
10s°C.

45, Electrolytic Capacitoxr (C27) - Rated 16 V ac, 330 uf, 103%°c,

RLS_MEL\331091
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48. Diade Bridge (D12, D13} - Ratad 10\ A, B0 V ac,
47. Thermistor (TH2) ~ TTC, Type TTC-502.

48. Operation amplifier (IC3) - SMD. Type LM3S58.
48, Resistor (R44) - SMO. Rated 100 kQ, 1/8 W.
50. Resistor (RZ9) ~ SMD. Rated 4.7 k{, 1/8 W.

51. Resistor (R27! - SMD., Rated 220 kO3, 1/9 W.

RLS_MEL\3310391
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MODEL HES49-15033, INTERNAL VIEW

and Repart

General - See Ill. 4. Same as Model HES49-15033, Fig. 2, except for

follawing items,

1.

Transformer (Tl) - HITRON ELECTRONICS CORP., B/N E9349002-8. Owerall
dimensions 33.3 by 28 by 16 mm. Provided with Insulztlon System R/C
(0BJY2), HITRON ELECTRONICS CORP., Type R120E, rated Class 3, 600 V. Sege
IZ1l. 3 for further Construction Derails.

Ragistors (R4, RS, RA) - 5MD, Rated 330 k2, 1/4 W.

Resistor (Ri2)- SMD. Ratad 3,3 Q, 1/4 W. Resiszor (R13, R14}- SMD.
rated 1 Q, 1/4 W,

Registar (RLE} - SMD. Rated 19.6 k&, 1/8 W.

Electrolytic Capacitor (C23, €24, C25, C23) - Rated 25 v ac, 330 uf,
105°C.

Electrolytic Capacitor (C27) - Rared 25 V ac, 220 uf, 105°%C.
Diode Bridge (D12, D13} - Rated 10 A, 30 V ac.
Resistor (RZ%) - SMD. Rated 3.§ k{2, 1/83 W,

Resister (R27) - SMD. Rated 30 k@, 1/9 W,

RLS_MEL\331091
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MODEL HES48-24021, INTERNAL VIEW FIG. 4 (DOC-00494)

General - See Ill. 5. Same as Model HES439-13033, Fig. 2, except for
following items.

1. Transformer (T1) - Hitron Electronlcs Corp., B/N EB?549003-6, Overall
dimensions 33.5 by 28 by 16 mm. Provided with Insulation Svstem R/C
(OBJY2), Hitron Electronics Corp., type RL2CE, vated Class B, 60C V. See
I11l. 3 for further Construction Destails, 3

2. Resistors (R4, RE, RG) - sMD, Rated 330 k1, 1/4 W.
3. Resistor (R57, RS58, RS%) - SMD. Rated 47 0, 1/4 W.
4. Resistor (RI1B) =- 3MD. Rated 15 k), 1/8 W.

5. Reelstor (R&4, RE3) ~ SMD, Rated 22 £, 1/4 W,

6. Electrolycic Cepaciter (€23, C2%, C29) - Rated 35 V ac, 220 u¥, 103°C.
Elactreolytic Capaciter (C23) net used.

T. Electrolytic Capacitor (C27) -~ Rated 35 V ac, 220 uF, 105°C.
8. Diode Bridge (D12, ClE) ~ Rated 10 A, 200 V ac.
9., Resistor (R29] - SMD. Rated 2.53 kQ, 1/8 W.

10. Resistor (R27) - SMD. Rated 23.2 kQ, 1/B #.

RLS MELA331091
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’ I F O\ corperat Lion ® cilies
Fawer Supply for Modleal use E :’./I\. Q:
MODEL: HES49~12040
AC INPUT | R€ CULTPUT
100~240Y~ : 3N
80,/50He [
L MARE IN TAINaN SX )
S N
ST T electronics
| l H]_TRGN corporation ® E¥us
™
Power Supply far Yedleal use <€ /i.\ Q
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TZST RECQRD NO. 1
SAMPLES:

A sample cf Hitren Power Supply Model HES49~24021 was subjected To the
following test.

GENERAL:
Test results relate only to items tested.
Only the following test was conducted cn Model HES49-24021 to wverify
test data generated by NEMKC A/S, Norway, under CR scheme and contzined in a
CB Report No. 1998 50187, dated 08.02.2000.
Due to its slze and bulk the Repert Ls kept on file at the originmating
office, DEMKO A/S5.
SUMMARY:
1 Marking Durability {6.1)
2. Working Veltage Measurements (20.3)

The test method and results of Lhe tests Lndicated above have been
reviewed and found in accordance with the requirements in UL, 2601-1 and
CAN/CSA C22.2 Mo. €01.1-M30.

MARKING DURABILITY TEST (IEC &0601-1, Sub-Clause 6.1)
METHOR

Each specified marking in Table 6.1 was rubbed by hand, without undue

pressure, first for 15 s with 2 cloth rag socaked with distilled water, then

fer 15 s with a eleth rag soceaked in methylated spirit at ambient tampe zture,
and then for 15 s with a cloth rag soaked with isopropyl alcohol.

RLE_MELN33109)
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RESULTS

TRELE G.Y1: Marking Durebility

Marking Tested Ramarlks

Marking plate +, ++
+ The markings did not work locse and did not curl at the edges. .
4 The markings were clearly readanle.

ADDITIONAL TEST:
METHOD

Test indicated in the table bealew was conducted in accordance w1hh the
provided instructions,

Working Voltage Measurement (20.3) -~ The reference voltage to which the
relevant insulaticn is subject in normal use and at rated supnly volnace was
measured., The voltage and mezsurement points were reccrded.

RESULIS

TABLE: Additional Tests

Clause Test Tyme and Condition Ramarks and Obhserved Regults Vardict
20.3 Working Voltage Measurement The highest stressing Veltage P
on primary transformer(Ti) was measured as primary winding
under worse-case cenditions. Wl + secondary winding wWa:
Full load was 4.0 A. Veef{rms) = 181 + 22 = 203 V

Tha rasults complied with tha requirements of the Standaxzd.
by

RLS_MELA331091
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CONCLUSION

Samples of the products covered by this Report have been found to comply
with the requirsments covering the class and the products are judged %o be
elicible for Component Recognition and Follow~Up Sarvice. Under the Service
the manufacturer i1s autborized t¢ Use the Recognized Marking described in the
Follow~0Up Sexrvice Procedure on such products which comply with said Procedure
and any other applicable requirements of Underwriters Laboratories Inc. Only
those preoducts which properly bear the Recognized Marking are considered as
Recognlzed Companents by Underwriters Lasborataries Inec. :

Report by: Reviewad by:
N

MICEAEL JESPERS MONA HELBO NIEZLSEN
Preject Engineer Project Enginaer

Pursuant to the Cerxtification and Registration Agrsement, betwean DEMKO A/S .
and Underwriters Laboratories Inc. (“UL"), UL hereby azcepts and issues this
report.

RLS MELA331091
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CERTIFICATE
No. P00100680
Order No. 198850187

Apglicant

Manufacturer

Factory

Group 63 82000
Model/type
Data

Other specification

The gbove product is certified
acecording to the follewing.
standard(s)

Validity

Additional information

~

Variants

Date of issue 14 April 2000

S 4l Goasriplirecn

signaturs
- Arlid Hansgard
Hezd of section

Hitron Electranics Corp.
B4-11, Kaoshiung Export Pros.
Zone, P.O.Box 26-110
Kachsiung 806

TAIWAN R.O.C.

Hitron Electronics Corp.

B4-11 Kacshlung Expart
Processing Zone,P.0.Box 26-110
TAIWAN R.Q.C.

Hitron Electronics Corp.

B4-11 Kaoshiung Expart
Processing Zone,P.0Q.Box 26-110
TAIWAN R.O.C.

Build-In power supplles

H{TRON ELECTROMICS CORE,

Hitron Hes 49-15033
100240V AC 50-60Mz 1.0A ma

Output: 15V DC 3.3A max

Safety std.:  EN 60801-1 (1980) + A1 (1993) + A2 (1995) +'A12 (1693) + A13
(1996)+ Corrigenda (July 1894)
EMC std.: EN €0601-1-2 (1983)

The certificate is valid until 1. May 2010, provided that al! signed certification
conditions are complied with, and that possible changes to the product are netified
ta Nemka for accaptance prior to impiementation. The validity time may be
reduced in cass new standards are made applicable. The cetiificats also applies
as licence for use of Nemko's name and certification mark,

Additional infarmation on page 2

This Certificate also covers variants with Position No. from 001 to 002
See next paoe(s)

slanature
Vegard Andersen

Nemko AS
P.Q. Bex 73, Blindem
N-(G314 Oslo, Nonway

Office address
Gaustadaliden 30
Qslo

Telephone
47 22980330
Enterprise number

Fex |
+47 22960550
NO 974404532
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No. P001006380

Order No. 199830497

Group 63 92000 Build-in power supplles

rosition No 001 .
Modelityre Hitran Hes 48-1204C

Datz 100-240V AC 50-80Hz 1.0A max
Other specification Qutput: 12V DC 4A max

Group 63 22000 Buijld-In power supplies

Paosition No 002

Modelltype Hitron Hes 43-24021

Data 100-240V AC 50-60Hz 1.0A max
Cther specification Qutput: 24V DC 2,1A max

Date of issua 14 April 2000

signature slanature
[t,  Arild Hansgard Vegard Andersen

! Head of section

“Nemko AS Office address Telenhane Fax
F.0. Box 73, Blindern Gaustedziiden 30 +47 229603 30 +47 22850550
N-0314 Qslo, Norway Osla Entarprise number, . NO 874404532
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OCULUS OPTIKGERATE GMBH - DUTENHOFEN - D-35549 WETZLAR

| KONFORMITATSERKLARUNG
DECLARATION OF CONFORMITY

Geman Richtlinie 92/42/EWG vom 14. Juni 1993 Uber Medizinprodukte
According to Medical Device Directive 93/42/EEC dated 14. June 1993

Hersteller-Adresse:
Manufacturer Address:

 Produkt:
Product:

Einstufung:
Classification:

Konformitatsbeweriung nach:
Conformity according:

OCULUS Optikgerite GmbH
Miinchhoilzhduser Sfr, 29, 35582 Wetzlar

Pentacam, Typ 70700
Pentacam, type 70700

Richtlinie 83/42/EWG, Anhang Vi
MDD 93/42/EEC, annex VI

OCULUS

Ayt

| (Richtlinie 93/42/EWG, Anhang {X, Regef 1 und 12)
| (MDD 93/42/EEC, annex IX, rule 1 and 12)

OCULUS Optikgeriite GmbH erklart hiermit unter eigener Verantwortung, dal die obengenannten

Produkte die Grundlegenden Anfarderungen des Anhangs 1 der Richilinie 93/42/EWG erflllen.

OCULUS Optikgerite GmbH herewith declares under its own responsibility, that the above
menticned products comply with the provisons of the fundamental requirements of MDD 93/42/EEC.

Zur Verifizierung der oben angegebenen Anforderungen wurden folgende harmonisierie Normen

herangezogen:

Following harmonized standards were employed to verify the above menticned requirements:

DIN EN 606G1-1
DIN EN 60601-1-2
DIN EN [S0 15004

Wetzlar, 13.03.2003

DIN EN 980
DIN EN 1441

QCULUS Optikgerate GmbH
Cseschéftsfuhrer}-/ Managing Director

'\.
. A b
;2;') N .\.\_pj {:\:\__\_\_ﬂ_u}\,\/\

2 I N

: T
Dipl.-Ing. Rainer Kirchhibel
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SIEMENS

App A?
SFH 487

GaAlAs INFRARED EMITTER

FEATURES
* Radiant Intensity Selections
SFH 4871, 12.5-25 mW/sr
SFH 487-2, 220 mW/sr
* T1 (3mm) Package
* Clear Blue Tinted Plastic Lens
* Long Term Stability
* Good Spectral Match with Silicon
Photo Detector
* Gallium Aluminum Arsenide Material
* Medium Beam, 40°

DESCRIPTION

SFH 487, an infrared emitting diode, emits radia-
tion in the near infrared range {880 nm peak). The
emitted radiation, which can be modulated, is
generated by forward fiowing current. The device
is enclosed in a T1 {3 mm) plastic package. Uses
for SFH 487 include: IR remote control for color
TVs, smoke detectors, and other applications
requiring very high power, such as IR touch
screens,

Maximum Ratings
Operating and Storage Temperature

Range (TOP' TSTG) ..................... -55° to +100°C
Junction Temperatura (T)) ..o, 100°C
Reverse Voltage (Vi) oo 5V
Forward Current (I} 100 mA
Surge Current (frgp) t=10US e 25A
Pawer Dissipation (Prar) ... SRR 200 mw
Thermal Resistance (Ripial e, 375 KW

Dimensions in inches {(mm)

Surface not flat 204 (5.2)
177145
024(6) 0287 03108 167 4) 157 (4.0)
O16(4) 016 (4 016 (.4) 153 (3.9)
= = 1
100 { 1 122 (3.7)
(2.54) _‘_"L +* {2014 {2.9)
071(1.8) P ‘I-_ ! 024 (.6} L
| . 138 i !
™ 047 (13) Andde = 35 0iE ()
N_chip
1.140 (29} 248 (6.3) Position
1.061 27) 232(5.9)
Characteristics (T,=25°C)
Parameter Symbol | Value Unit ] Condition
Peak Wave!ength A’PEAK 880120 nm JF-'=1 00 mA
Spectral Bandwidth AN 80 nm lg=100 mA
Haif Angle ® *20 Deg. i
Active Chip Area A 0.18 mm?
Active Chip Area Dimensions Lxw 0.4x0.4 mm
iEstance. Chip Surfaceto Case | D 28 mm
‘ Surface
Switching Times, Ig ta. Ir 0.6/0.5 us le=100 mA
10% to 90% and 90% to 10%
Capacitance Co 25 DF | Va=0V,
f=1 MHz
Forward Voltage Ve 1.5 v l Ie=100mA,
(1.8 1p=20 us
le=1 A,
Ve 3.0 v tp=100 s
(£3.8)
Reverse Current ln P 0.01 (31)_‘ KA Vp=5V
Temperature Coefficient, Iz or @¢ | TC, 0.5 Yol K
Temperature Coefficient, Vg TCy -0.2 mV/K
Temperature Coefficient, A TCy 0.25 nm{K ‘
Parameter Symbol | SFH SFH Unit Condition
4871 487-2
Radiant Intensity Ig in Axial Direction at a solid angle of Q=0.01 st |
Radiant Intensity Ig 12.5-25 | 220 mWisr| [p=100mA,
[p=20 ms
140 270 mWfsr| Ip=1A,
lp=100 us l
—— » o ]
Total Radiant Flux D 23 25 mw l[e=700 mA,
‘ [p-—-ZO ms I

i — .
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Figure 1. Radiation characteristic Iz =f(p)
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Figure 2. Relative spectral emission
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Figure 3. Radiant intensity

le/\e100mA=f(Ig), Single puise, 1=20 us
QOHROCHTE

Figure 5. Forward current le=f(VE),
Single pulse, 1=20 us
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Figure 6. Permissible pulse handling ca-
pability z=f(1), T\=25°C, duty cycle D=Pa-
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Figure 7.Forward current vs. lead length
between package bottom and PC-board
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0 Foreword

We thank you for the trust you have put in this
QCULUS-product. With the purchase of this
instrument you have chosen a modemn,
sophisticated product which was manufactured
and tested according to strict quality criteria.

Ongoing research and development are of
benefit to you but can result in changes in certain
features of the product as well as in extent of
supply.

Therefore in individual cases the diagrams
shown in this instruction manual might not
correspond completely with the features of the
product you received.

Our enterprise has been doing business for over
100 years. Today OCULUS is a medium-sized
enterprise concentrated ccmpletely on helping
ophthalmologists and opticians to carry out their
responsible work by supplying an optimal range
of instruments for examinations and operations
oh the eye.

Pentacam is the newest product in the Oculus
line. It is based on the Scheimpflug principle,
which generates precise, sharp images of the
anterior eye segment. Our painstaking product
development has produced an instrument which
takes extremely accurate measurements and is
easy to use.

To assure safe operation, it is imperative that the
instrument is used properly. Therefore you
should become thoroughly familiar with the
content of the instruction manual before putting
the instrument into operation.

if you have questions or desire further
information on this product, call us or send us a
fax. Qur service team will be glad to help you.

OCULUS Optikgeréte
Managing director and management team

1sC
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1. Scope of supplies and optional accessories
Pentacam E: 70700
Including:

e Pentacam mounted on x-y-z moveable base

e Head and chin rest

e Power supply unit input 100-240Volt, output 5V, 1A

Plate for mounting on refraction unit or table (size 28 x 36cm)

USB-cable

Testing protocol for electronic safety

instruction Manual G /70700/.../e
Dust cover 60100-5/1
Paper for chin rest 65313
Windows ™ Software package and manuals

e Mouse

Optional applications:

Software module Pachymetry 70702
Software module Densitometry 70704
Software module 3D chamber analyser 70706
Software module Corneal topography, front and rear surface 70708
Optional:

Color printer 70520

We reserve the right to make changes in extent of supply if called for by technical developments.

135
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2 Safety precautions

The legisiator expects the manufacturer to inform
the user of safety precaution measures which
should be taken when operating this instrument.
The following chapter contains a summary of the
most important information on technical safety
features.

Further safety precautions are incorporated into
the text of this instruction manual and are
indicated by this symbaol:

Please heed these precautions.

Please save this instruction manual and ensure
that it is accessible to operating personnel at all
times. This instrument must only be used for the
“specified use” as laid down in section 4 of this
instruction manua!l and operated by persons who
can assure that the instrument is used properly
on the basis of their training, expertise or
practical experience,

Before using this instrument for the first time, you
must be instructed on how to use it by our staff or
an authorized dealer.

Only operate the instrument with the original
components supplied by us and if the instrument
is in technically good condition. Should the
instrument be defective, do not operate; contact
the supplier.

Please observe the legally binding accident
prevention regulations.

The instrument may only be used in medical
faciliies which comply with VDE regulations
0107.

Before maintenancing and cleaning the
instrument, always pull out the plug of the
Pentacam and all equipment attached to it, for
example PC and printer.

Do not connect cables if this proves difficult. If it
is impossible to make a connection, check to see
whether the plug fits into the socket. In case you
ascertain a defect, have it repaired by our service
team.

When disconnecting electrical connections,
always pull on the plugs, not on the cables.

Supplementary equipment which is connected to
the analogue or digital interfaces of the
instrument must comply with pertinent EN- / IEC
specifications. All configurations must conform
consistently to norm 1EC 601 -1.

If the Pentacam is coupled with non-medical
electrical equipment (for ex. data processing
equipment) this must not result in a decrease of
patient safety beyond the toierance levels laid
down in IEC 601-1. If the coupling of equipment
causes the tolerance levels for leakage current to
be exceeded, safety features which include a
disconnection device must be provided for.

Dc not operate the delivered equipment

o in areas with risk of explosion,

o0 in the presence of flammable anesthetics or
volatile solvents such as alcohol, benzine or
similar substances.

Do not use or store the instrument in damp
rooms, Avoid placing the instrument in the
vicinity of dripping, running or spraying water and
ensure that no moisture can penetrate the
instrument. For this reason, do not place any
containers filled with fluids near the instrument.
When cleaning the instrument with a damp cloth,
be sure that nc moisture enters it.

Do not cover up ventilation holes.

important to note: this instrument is a high-quality
technical product. In order to assure faultless
and safe operation, we recommend that the
instrument be inspected by our service team
every two years. If a defect arises which you
cannot eliminate yourself, mark the instrument as
defective and notify our service department.

(B4
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3 Description of unit

The OCULUS Pentacam is a rotating
Scheimpflug camera. The rotational measuring
procedure generates Scheimpfiug images in
three dimensions, with the dot-matrix fine-
meshed in the center due to the rotation. It takes
a maximum of 2 seconds to generate a complete
image of the anterior eye segment. Any eye
movement is detected and corrected for in the
process. The Pentacam calculates a 3-
dimensional model of the anterior eye segment
from as many as 25,000 true elevation points.

The topography and pachymetry of the entire
anterior and posterior surface of the cornea from
limbus to limbus are calculated and depicted.
The analysis of the anterior eye segment
includes a calculation of the chamber angle,
chamber volume and chamber height. n a
moveable 3D model, images of the anterior and
posterior surface of the cornea, the iris and the
lens are generated. The densitometry of the lens
is quantified.

The Scheimpflug images taken during the
examination are digitalized in the main unit and
all Image data are transferred to the PC.

When the examination is finished the PC
calcuiales the 3D model of the anterior eye
segment, from which all additional information is
derived.

The measurements are displayed on the monitor
in the form of coloured maps, diagrams and 3D
images.

While doing the evaluation of the acgquired
images, please keep in mind the possibility of the
arising of artefacts which are described in
chapter 6,3.8 Artefacts.

The company OCULUS Optikgerate GmbH
emphasises, that the user bears the full
responsibility for the correctness ol data
measured, caiculated or displayed using the
Pentacam. The manufacture will not accept
claims based on erroneous data.

4 Use in accordance with regulations

The OCULUS Pentacam is a8 measuring device
used to examine the anterior aye segment and
must only be used for the purposes specified in
this instruction manual.

Therefore it must only be used by trained
personnel capable of using it properly on the
basis of their training, expertise and practical
experience,

The OCULUS Pentacam is intended for use in
clinics and ophthalmologists’ practices. It is to be

used in connection with the examination station
intended for it.

It must only be operated with the original
components supplied by us and if in technically
good condition.

The special power supply unit (see instrument
specification) must be used. Other forms of
power supply must not be used.

Observe the safety precautions stated above!

(S
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5 Start-up

5.1 Setting up and installing equipment

Before initial operation, the “OCULUS Pentacam*
examination station must be set up and
connected by our service department or your
authorized dealer.

Please store the CD-ROMs which include the
Pentacam Software and the Calibration Data at a
safe place.

For the installation to any PC’s or Laptop, please
contact our service depariment or your
authorized dealer.

The Pentacam must be placed in such a way
as to prevent direct light from influencing the
measurements. A reflex-free examination
must be assured. Therefore the Pentacam
should be used in a darkened room,

This is an optical device and should be handled
with due care. Do not subject it to vibrations,
jolts, contamination or high temperatures.

5.2 Transport and storage

Should you ever transport the instrument to
another place, do so with particular care. Avoid
placing near heating units or in a damp
environment during operation as well as storage.

Check the instrument for defects after any
transport. Do not under any circumstances put a
defective instrument into operation, but rather
contact our service department.

If you store the instrument in a cold room orin a
vehicle in cold weather, the optical components
of the instrument can become fogged up in the
case of an extreme change of temperature from
cold to warm.

Give the instrument time to adapt to the new
environmental conditions before putting it into
operation.

The transport and storage specifications required
by IEC 601 - 1 are:
Environmental temperature

Relative humidity including
condensation

-40° C to +70° C

10% to 100%
Air pressure 500 hPa to 1060 hPa

These tolerance levels are valid for packaged
products for a period of no more than 15 weeks.

1% 6



Page 9
Pentacam Instruction Manual

ocuLus
6 Operation
& First switch on the PC or 1aptop and Via mouse click, by pressing down any key or by
then the Pentacam. clicking on the OCULUS icon twice the patient

data administration can be started up,
After being switched on, the PC loads the
operation system and then displays the QCULUS

Logo.

6.1  Patient data administration
In order to access the examination program, field or a patient must be selected from the
either a new patient must be entered in the first directory of already existing patients.

TFOCULUS - Palient Data Management

Patient: _ Funcilons:

Last name: lDemD | CIearj | I Pentacam _' l Settings l ‘

-—

First name: [3d-Scan_left

board]
ID number: [ [ File ]

Al

Patlent list:

Demo 3d-Scan_lef 04,12.50 -

Demeo Jd-Scan lef 19.05.49

Demo 3d-S5can lef 19.11.37 ocuLus
Demo 3d-Scan_rfl 06.06.69 lo-Contactle

Demo Astigmatis 05.01.53

Demo Bark Cloud 09.06.30 .

Demo Bark Cloud 21.04.28 Core Cloud Previous examinstions:

Demo Comparison01.01.01 Pachymetn 20.05.03 15:09 Pentacam Left -
Demo Comparison01.03.61 Pachymetn 02.04.03 D9:57 Pentacam Left

Demo Comparison12.06.53 Pachymetn

Demeo Contact Len 15.02.71 intraocular

Demo Core Cloud 18.09.16

Demo Core Cloud 18.11.43 Bark Cloud

Demo Core Cloud 15.09.39 Back Shell

Demo tel_right. Ey01.07.30 Widen

Demo Keratocenu 05.01.48

Demo Patient 01.01.59

Demo Posterior  21,09.28 Chamber L.v| ;I
r Hename pat. i ]Imporq lExporﬂ I Delete pat. J [ Mave exam._i l Delete exam.j

(%
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6.1.1 Selecting patients

On the left side of the monitor all previously
examined patients are listed alphabetically.

If more patients are listed than can be displayed
on the monitor, the list can be scrolled up or
down with the help of the Windows scroll bar.

In order to find the desired patient in the list
quickly it is advisable to enter the name of the
patient in the patient field (upper left). After entry

of each new letter the entry in the directory is
searched for and displayed.

The patient can also be searched for via his ID
number.

i the patient's name has been found in the
directory, it is transferred to the patient window
by clicking on the entry. At the same time the
already existing examinations of the patient
appear in the examination window (lower right).

6.1.2 Adding new patients

To add a new patient to the patient
administration first [Empty] should be activated
in order to delete the previous patient from the
patient window. Then the complete last name,
first name and birth date must be entered into
the patient window (upper left).

An 1D number for the patient can be entered, but
this is not obligatory.

When [Register] is activated the following
message appears:

..No patient data found!*

~Should the patient be registered?”. Via
[Register new patient] the patient is entered
into the list of patients.

(58
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6.1.3 Siarting examination program

After selecting the patient the examination
program (see 6.2, page 17) can be started by
activating [Pentacam]. If an examination is
clicked on in the examination window as well, it is
autematically loaded in the examination program.

By double-clicking on the patient's name the
examination program is started as well. It is also
possible to start the examination program by
double-clicking on “previous examination”. Then
this examination is also automatically loaded in
the examination program.

6.1.4 Deleting / reallocating examinations

Underneath the list of examinations you will find
two buttons. They can be used to activate
functions which always refer to the previously
marked examination:

[Delete exam]

This function makes it possible to delete
individual examinations from the patient data.
After activating the button one will be asked if
one really wants to delete the examination.

[Move examination]

If the wrong patient's name was inadvertently
selected when performing an examination, the
results of the examination can be allocated to the
proper patient afterwards.

After activating [Move examination] in the
patient data administration, the patient directory
is displayed.

The desired patient can now be selected from
this directory (scroll down to correct line and
click).

i the correct patient name has been found and
selected, the examination data is allocated to the
patient by activating [Move examination].

Move examination:

Patient source: Demo, 3d-Scan_let, 19.11.37,
Examination:  02.04.03, 09:57, Pentacam, Left
Patient destin.: 7 7 ?

Patient list:

Demp 3d-Scan fef 04.12.50 -

Demo 3d-Scan_lef 19.05.49

Demo 3d-Scen_lef 18.11.37

Demo 3d-Scan_r/l 06.06.69 io-Contactle

Demo Astigmatis 05.01.53

Demo Bark Cloud 03.06.30

Demo Bark Cloud 21.04.29 Core Cloud--

Demo Comparison01,01.01 Pachymetn

Demo Comparisan01.03.61 Pachymein

Dema Comparison12.06.53 Pachymetn

Deno Contact Len 15.02.71 Intraocular

Dema Core Cloud 18.09.16 hd
Move examination J

(%9
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6.1.5 Patient data
6.1.6 Renaming patients
Patient data can be changed later by activating N— A
[Rename patient] (under the patient directory).
In the window which now appears (on the top Last ‘m
right) — “Change patient data” — patient data First lgﬂgm‘ism
can be corrected.
Dat. 0, B: ,05.01.53

By activating the [Update] the changes are

recorded.

1D Number: |

6.1.6.1 Deleting patient data

Patient data can be deleted via {Delete patient].

Caution! = Before data is actually deleted, one
must confirm twice that all the examinations
performed on the patient as well as all patient
data from the patient data administration are to
be removed.

6.1.6.2 Exporting patient data

This function makes it possible to transfer patient
and examination data from a PC to other types of
data carriers {for example floppies).

After activating [Export] a window will appear
which has two buttons.

The upper field designates the data record which
is being exported, and the lower one serves to
designate the target data carrier.

In the field “target data carrier” the drive to which
the data record is to be transferred (for ex. "A:\"
in the case of floppies) is entered into the
“Index” field.

A subdirectory can be created at the same time.
{for ex. “D:\Pentacam\").

Data set:

Patent:  Demo, Bork Cloud, 21,04.29, Core
[ Only Examination: Not selected

Memory required: 1884 KB

Data medlum dest.:
Directory: D:\Pentacam

Memory avallable: 177
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“Data record”

This field is used to choose whether all
examinations of the patient should be exported
or only ong. Should only one examination be
exported, then it is selected from the list of
examinations before [Export] is activated.

“Only camera images”

It is possible to extract the camera images from
a data record, as data without camera images
requires less memory space.

6.1.6.3

{for ex. trom a floppy or CO-ROM to the hard
disc or to an index on the PC)

[Import] activates this function.

“Directory”

In this field the letter which designates the drive
and, if it exists, the subdirectory of the source
from which the data is being imported are
entered.

Import data:

Directory: 'D:‘;PENTACAM

Import data ]

“Memoty space”

The two memory space specifications show how
much memaory space is required and how much
memory space is available on the target data
carrier.

By activating [Export] the data record is
transferred. [Cancel] deactivates the function
without transferring data.

Importing patient data

A patient directory shows which patients are
registered on the data carrier. In the same way
the examinations performed on a patient are
listed after the patient has been selected.

Should only one examination be imported, click
on the appropriate line in the list of examinations.

Importing data is initiated by activating [Import
data].

Data set
Patient:

[” Only examination: ‘
Not selected |

Patient fist Existing examinations:

Demo 3d-Scan_lef 04.12.50 20.95.03 15:03 Pentacam Left -
Dema 3d-Scan_lef 19.05.49 20.05.03 15:03 Pentacam Left
Bemo 3d-Scan_lef 19.11.37 20.05.03 15:02 Pentacam Right
Demo 3d-Scan_rfl 06.06.69 lo-Contactle 20,05.03 15:01 Pentacam Right

Astigmatis  05.01.53

Gemao Bark Cloud 09.06.30

Dema Bark Cloud 21.04.29 Caore Cloud
Demo Comparison 01.01.01 Pachymein
Demao Comparison01.03.61 Pachymetn
Demo Comparison 12.06.53 Pachymetn
Demo Contact Len 15.02.71 Intraocular
Demuo Core Cloud 18.09.16

(“11
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6.1.7 Saving data (backup)

6.1.7.1

Backup

Save:- e ‘Restore:

" Deiete existing data first
@ Add examination data

© C Save all data
! @ Changed and new data only

| W Including CCD image

r Save 3

Saving data

Restore J

Backup directory: lD:]pentacnm

[Backup] opens up the backup-window. This
consists of two fields:
“Save” and “Restore”.

in these fields the index can be marked in which
the data is to be saved or from which it is to be
loaded, for ex. “F:\" for an external drive with
exchangeable data carriers (repfacement disc).

Saving data can proceed according to various
criteria:

“Save all data”
All patient and examination data is saved.

T

e “Changed and new data only”
Only such data is saved which has been
changed or added since data was last saved.

¢ “including CCD image”
This function can be deactivated in order to
reduce amount of memory space required.
This is usefw! when saving data on floppies.

Tip = Saving data can be very time-consuming
depending upon the amount of data, therefore
you should perform this function when the PC (or
the Pentacam) will not be needed for some time.

To initiate data storage, activate [Save)].

6.1.7.2 Reconstructing data

The reconstruction of saved data can also be
carried out according to various criteria:

e “Delete existing data first”
This function deletes all currently saved
examination data of the patients before
reconstructing the patient data on the data
carrier. Thus after data reconstruction only

the examinations are recorded which are
also to be found on the backup data carrier.

e “Add examinations”
This function adds the examination data of the
data carrier to the already existing examination
data of the patient.

[Restore] activates the reloading of data from
the backup data carrier into the system.
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6.1.7.3 Automatic backup

is also possible to save backup data

automatically. When exiting an examination
program the new examination data is always
saved automatically.

This function is activated in the “Settings”
menu.

This function should only be used if an additional
drive with replaceable data carriers is available.

6.1.8 Change settings

€Change sellings:

Language: Date format:
C German ® DMY
@ English C MDY
C YMD
Sign of 8cp.: r
Sort by: Date:

& Name
C iD Number 102'06'03
108!33:25

Keyboard: Keyboatd size

C connected C small

@ sgimulated @ medium
T large

After [Settings] is activated, the menu “Change

settings” appears. Here the patient data

administration can be adjusted according to your

individual wishes.

Language

To select the language which the program
should use (German, English, French, ltalian,
etc.).

Date format

To choose the order in which date is entered:
Day/Month/Year (DMY),
Month/Day/Year (MDY),

or Year/Month/Day (YMD},

as well as to choose type of punctuation.

Automatic backup:
Directory: ID'Jp entacam

® Including CCD image
" Enable

ImporExport.
Directory: [D:\PENTACAM

Version: 2.55

e J[ e ) [Tt}

¢ Automatic backup
This activates the automatic backup function
(click on “Activate”).

The backup index in which the data is to be
saved has to be entered. This index is also
used in the normal backup function as backup
index.
It is also possible to designate whether
camera images should be saved when data is
saved automatically or not.

s Sort
The patient directory can be sorted according
to the name or ID number of the patient.
If the patient's name is used to find the
patient, then it is advisable to sort the
directory according to name.

s |f the patient’s data is loaded according to the
patient's ID number, then the directory should

&%
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be sorted according to !D number.

Date
In this field the system time and date can be
changed.

Import / Export

To enter the drive, and if applicable also the
subdirectory from which or into which data is
to be exported

Keyboard

It “simulate” is clicked on, then [Keyboard]
appears next to the field where the patient’s
name is entered. If this is activated a virtual
keyboard appears via which the patient's
name can be entered.

o Size of keyboard
The size of the virtual keyboard can be selected
here.

If [Use] is activated, the selected setting is used
for all further steps of the program. When
regtarting the program the saved settings will be
reloaded, however.

By activating [Save] the selected setting can be
saved. Then this setting will be loaded every time
the program is restarted.

[Cancel] cancels the selected alterations and
deactivates the function.

Gtk
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6.2 The examination program

TA0CULUS - PENTACAM
Patient Examination Sefings Display

7 AR TSN

he o g SABINCIT AR B TR B B AD P ST SR

Right eye *

)

J

Adpnt Image... J EV

o s e A

Firat Mame:
Last Name:
Date of Bisthe

Enamn Date/Time:

To start the examination program first you select
the patient from the patient directory and confirm
this via [Pentacam].

After loading the examination program of the
“Pentacam* the patient data (top left} as well as
the menu bar for operating the program appear.
The menu bar consists of the following functions:

Patient
Ends the examination program and retums to
patient administration.

New Patient / End

Examination
Loads previous examinations or performs
new ones.

Load

Scan

Settings
Here various program setlings can be
selected.

Display
This function is used to select the form in

which the results of an examination should be
displayed.

v Overviaw
3D-Model (large)
Maps (large)

Image [large)
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6.2.1 Measuring procedure

Adjust the height of the table so that the head
of the patient can be fixated in the head and
chin rest comfortably.

Adjust the head and chin rest so that the eyes
of the patient are approximately level with the
black ring on the chin-forehead rest.

Start examination program (see 6.2 page 17)
and select “Scan” function in “Examination”
menu.

In “Eye” field the eye which is to be
examined must now be selected.

The left, upper image is called the
“QOrientation display”. It contains the
information on the eye which is to be
examined and the current position of the
camera.

if “Scheimpflug image” is selected, then
only one Scheimpflug image will be
generated. The desired camera position can
be selected by clicking on the red rings in the
orientation display.

In the “Enhanced Dynamic Scheimpflug
image” field one chooses whether 5, 10 or 15
Scheimpflug images should be taken from a
single camera position. The mean value of
the individual images is taken and
represented as a single image. The camera
position can be selected as desired by
clicking on the red rings in the orientation
display. This kind of imaging is suitable for a
purely densitometric assessment of the lens.

In the “3D Scan” field 12, 25 or 50 images
can be selected per Scan. The difference is
the number of evaluated measuring points
and the length of the examination. This type
of examination must be selected to evaluate
the pachymetry, the topography and the 3D
anterior chamber analysis. One should note
that only the image which appears inside the
white dotted rectangle is recorded.

The “Automatic Release” button (lower
right” enables or disabiles the automatically
releasing. Please choose this function before
starting the alignment.

¢ The instrument should be set so that the blue

slit lamp illuminates the iris of the eye.

Inform the patient that he/she should
constantly fixate the middie of the black ring
(in the middle of the biue slit lamp) and open
his eye wide.

Adjust the Pentacam with the help of the
cross wires in such a way that the pupil
appears in_the middle (upper center, pre-
adjustment). Then set the distance between
the Pentacam and the patient's eye so that
the anterior surface of the cornea is aligned
with the red line on the live Scheimpflug
image (lower left). The for the pre adjustment
is, to bring the yellow circle into the center of
the red cross in the pupils image.

The alignment screen (lower center) gives the
information for the fine alignment. The arrows
shows you the direction in which the
instrument has to be moved to reach the point
of automatically releasing. If this point is
reached a red cross is shown in the center of
the alignment screen and the measurement
starts.

if the automatic release is not chosen, the
measurement is now taken by activating the
foot pedal or the “Scan” button.

By activating the “Quit” button the measuring
procedure is interrupted.

The “Light” button in the lower center
switches the illumination of the eye on and
off. It is used for screening purposes in order
to get an impression of the condition of the
eye's lens without dilating the pupil. The
Pentacam is now set in the prescribed way,
the light is switched off and in the reticle one
can see the patient's eye becoming dilated.
Then the measurement is initiated. This
function is only useful when genarating
individual images, however.

16
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X

e

| @ Righ C Let
Scheimpflug Image —————————
" 1 Picture

- Enhanced Dynamic Scheimpflug Image |
& 5Picture /0.1 sec
10 Picture /0.2 sec

" 15 Picture /0.3 sec

[ 3D Scan
| 12Picture /1Sec
| 25Pictue/15ec
| 50Pictwe/2Sec
L A

W sitLight
v Butomatic Release

Qut 3

The live Scheimpflug image (lower left) describes
the orientation of the measuring head in z-
direction, i.e. closer or farther away from patient.
The image of the pupil (upper center) shows the
orientation of the measuring head in vertical or
horizontal position. These two representations
are for the pre-adjustment. The small blue circle
represents the center of the pupil, the big blue
circle marks the pupil. The yellow circle marks
the apex of the cornea.

The measurement starts automatically if the
“Automatic Release” button is activated. A
black cross in the center of the alignment screen
shows the point of automatically releasing.

If the automatically releasing is not activated the
measurement is initiated by activating the foot
pedal or the “Start Scan” button.

Before the measurement is initiated, or you come
to the point of automatically releasing the patient
should be asked to open his eye as far as
possible in order to measure as large an area of
the anterior eye segment as possible.

After the measurement is initiated the image is
transferred to the PC digitally and displayed.

Start Scan

Then the image processing procedure is started
automatically.

In the “Enhanced Dynamic Scheimpflug Image”
mode the mean values of all the recorded
images are taken and a Scheimpflug image is
displayed on the overview display (Overview).

If the 3D-Scan mode was selected, the first
Scheimpflug image which was recorded is
displayed on the overview display (Overview). All
of the following images can be displayed and
examined individually.

From the recorded Scheimpflug images the
system calculates a 3D-model of the anterior eye
segment. From this all further information such
as the anterior chamber analysis, the topography
and the pachymetry are calculated.

Those areas which are not measured and were
darkened in some way (eyebrows or eye lashes),
are interpolated and marked with black points or
whitened areas on the topographical and the
pachymetrical maps.

“aY
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6.3 The evaluation programs
6.3.1 Overview display
Right eye 1 50 - 230 First Name: IHkI Links
2 64 -244 : |—_—
3 79-250 e e
4 93-273 Date of Bith: [osrz11928
z :g; : g:; Exam Date/Time: |02l14/2033 |09:14:53
7 136 - 316

R [8.19mm Avis [ 1347

Av:  [813mm Astig: 0.3

Chamber Height: [
Chanberdngls |

|Sagittal Radius (Front)

The overview display is a compilation of several
evaluation representations which gives a quick
overview of the measured anterior eye segment.

It contains the following data fields:

Patient data (upper right)
The patient data is displayed on the upper
right.

Camera/slit lamp position and individual
images

The display on the upper left shows the
position of the camera and the cross-section
of the eye as well as the matching
Scheimpflug image. All the Scheimpflug
images which were generated can be viewed
individually by clicking on them. The images
are numbered and the cutting angle of the

individual images is displayed. The selected
image is displayed below.

Scheimpflug image and densitometry

(left of center) The selected image is
displayed. By clicking on any part of the lens
with the left mouse key its densitometry is
displayed in a green bar on the right. The
height of the green graph indicates how hazy
the lens is. This entails evaluating the cross
section, which is marked with dotted lines. By
moving the mouse while holding down the left
mouse key, the densitometry of any part of
the lens can be evaluated.

By clicking on the Scheimpflug image with the
right mouse key an additional window is
opened. Here the display of the automatically
found lines in the image can be activated. By

\4%
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activating “Show edge pixel” the anterior
surface of the cotnea is marked in red, the
posterior surface in green and the anterior
surface of the lens in vyellow. This
representation shows the edges found. If one
clicks on “Show fitted curve”, all the edges
found are depicted in the form of a
mathematical model and shown in red. The
two forms of representation can differ.

3D-model

The 3D-model is in the lower half of the
overview display. In this model the anterior
and posterior surface of the cornea, iris and
lens are depicted as planes. By clicking on
the “Show” button on the left they can be
activated and deactivated. By clicking on
[Fill] the individua! surfaces appear in the
form of transparent lattices. In contro! field
[Cutout width] the cutout angle is changed
via arrow keys. [t is immediately possible to
look down “deeper” into the model. In the field
{Cutout pos.] the modei can be turmed a
certain number of degrees. By clicking on
[Animate] the model begins to rotate until the
button is activated again. If one clicks on the
model with the left mouse key while holding it
down, the model can be rotated in the
desired direction by moving the mouse.

Chamber analysis {middie right)

In this field the calculated anterior chamber
depth, the chamber angle and the chamber
volume is depicted. The anterior surface of
the cornea is topographically analysed and
described in terms of sphere, astigmatism

and axis.

¢ Pachymetrical and topographical maps

In order to gain a first impression, the
coloured pachymetrical and topographical
maps are displayed on the overview display in
the lower right-hand corner. The pachymetry of
the comea is shown in color. The depiction is
dependent upon location, i.e. by clicking with the
left mouse key on any part of the comea the
corneal thickness is represented numerically in
micrometers [um]. By activating [Num] the
thickness of 19 locations of the comea is
numerically represented. The topography of the
anterior and posterior surtace of the comea can
be displayed tangentially, sagitially or in terms of
elevation. The depicted topography is also
dependent upon location. By clicking on [Num]
the radius of curvature is displayed in milimetres
[mm] or the equivalent of the curvature is shown
in diopters [D] for 19 different locations of the
cornea.

Coloured bars

The coloured bars are on the right margin of
the overview display. If one selecits the
pachymetrical map, it describes which color is
used to show the various thicknesses of the
cornea. If one employs the topographical map,
however, it describes which radius of curvature
or equivalent of curvature in diopters
corresponds to which bar,

(49
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6.3.2 3D model, large

Last Name:
Date of Birth: IOEOHS3
Exam Date/Time: Izo.uszma l‘l5:25:12

If one clicks on [Display] in the upper menu bar
and then [3D-model (large)], the mode of
representation shown above is displayed.

The patient data is displayed on the top to the
left. Underneath the refractive data of the
anterior surface of the cornea and the results of

the anterior chamber analysis are shown (see
chapter 7.2.2.1).

The 3D model is depicted in enlarged
dimensions. This model is intended for use when
consulting with patients. The same functions are
available as those found in the overview display.

Soo
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6.3.3 Coloured map, large

6.3.3.1

Pachymetry

Rk [8.19mm Avis: [ 1347

Rv. [8.13mm Astig [-03D
Chember Height: |
ChemberAngle: |

ChamberVolume: |

1 Topo Map:
; @ Comea Thickness
: " Tangential Radius [Front)
| " Tangential Radius (Back)
3 " Sagittal Radius (Front)

" Sagittal Radius (Back)

" Elevation (Front)

" Elevation (Back)

If one clicks on [Display] in the upper menu bar
and then [Maps (large)] then the mode of
representation shown above is displayed.

The patient data is shown on the top left-hand
side. Underneath the refractive data of the
anterior surface of the cornea and the results of
the anterior chamber analysis (see chapter
7.2.2.1) are shown.

In the selection field in the lower left-hand corner
the various depiction modes of the pachymetry
and the topography are shown when clicked on.
The varying thickness of the cornea is depicted
in color across its entire surface. Any point can

be selected and evaluated individually by clicking
on it with the mouse using the coordinate
system. [Num] shows the thickness of the
cornea in many locations numerically and thus
gives a precise impression of the varying
thickness of the cornea. The coloured bars on
the right show which thickness is represented by
the individual colours. The surfaces which were
not measured, for ex. because they were
covered up by the eye lid or eyelashes, are
interpolated. They are represented by black dots.

20



Pentacam Instruction Manual

ocuLus

6.3.3.2 Topography of the anterior surface of the cornea

|(§.0|.1§3
|zum.zno3 |15:26‘12

€ TangenkslRadis Front)
" Tangenlisl Radus (Back)
@ SaghlRadun ot
" Sagital Radius (Back)

| € Elevation (Fron)

- Gt

If one clicks on [Display] in the upper menu bar
and then [Maps (large)], then the mode of
representation shown above is displayed.

The patient data is shown in the upper left-hand
corner. Underneath the refractive data of the
anterior surface of the cornea and the results of
the anterior chamber analysis are shown.

In the selection field in the lower left-hand corner
the various modes of depicting the pachymetry
and topography are shown when clicked on.
Here the topography of the anterior surface of
the cornea was selected, depicted in the form of
a sagittal radius map.

The topography of the cornea is shown in color
across the entire surface, from limbus to limbus.
This depiction gives a good impression of the

varying curvature of the measured cornea. Each
individual point can be selected individually by
clicking on it with the help of the coordinate
system and evaluated in terms of the radius of
curvature in milimetres [mm], or equivalent
curvature in diopters [D]. By clicking on [mm] one
can switch back and forth between the two
curvature units. A numerical representation of
the curvature values can be switched on and off
via [Num]. This is analogous to the representation
of the anterior surface of the comea shown in the
form of a tangential radius map. The surfaces which
were not measured, for ex. because they were
covered up by the eye lid or eyelashes, are
interpolated. They are represented by black dots.

909
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N R, V==

6.3.3.3 Topography of the posterior surface of the cornea

]

First Name: Keratoconus

Last Name: |Dsmo
Date of Birth: I05.01 1948
Exam Date/Time: |14.02.21JJ3 |15:14:C5

Rh: IE 44mm

Rv:  [7.12nm Astig: {500

Chamber Height:

g ol e
" Comea Thickness
| Tangential Radius (Front)
" Tangential Radius (Back)
 Sagittal Radius [Front)
& Sagital Radius (Back)
| Elevation (Front)

| Elevation (Back)

If one clicks on [Display] in the upper menu bar
and then [Maps (large)], the mode of
representation shown above is displayed.

The patient data is displayed in the upper left-
hand corner. Underneath is the refractive data of
the anterior surface of the cornea and the results
of the anterior chamber analysis.

In the selection field in the lower left-hand corner
the various forms of pachymetrical and
topographical representation are shown when
clicked on. Here the topography of the posterior
surface of the cornea was depicted in the form of
a sagittal radius map. The entire posterior
surface is shown in color in respect to location.

Each individual point can be selected individually
by clicking on it with the help of the coordinate
system and evaluated in terms of the radius of
curvature in milimetres [mm], or equivalent
curvature in diopters [D]. By clicking on [mm] one
can switch back and forth between the two
curvature units. A numerical representation of
the curvature values can be switched on and off
via [Num]. This is analogous to the depiction of the
anterior surface of the cornea shown in the form of
a tangential radius map. The surfaces which were
not measured, for ex. because they were covered
up by the eye lid or eyelashes, are interpolated.
They are represented by black dots.
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6.3.3.4 Scheimpflug image of a 3D-Scan, large

Left eye 19 183-3 left eye
N 20 176 - 356 left eye
O 21 169-349  lefteye
B 22 161 -341  lefteye
232 1C4 294 | P TIPeeS

If one clicks on [Display] in the upper menu bar
and then [Image (large)], the mode of
representation shown above is displayed. The
patient data is displayed in the upper right-hand
corner. The orientation display on the top to the
left shows which eye is being examined and
which camera/cutting position was used to
generate the image.

Via the slide control on the right the brightness of
the image can be altered, for ex. in order to
detect the edges found, which are coloured in.

By clicking on any part of the lens with the left
mouse key its densitometry is shown in a green
bar next to the image. The height of the green
bars gives an indication of how hazy the lens is.
The cross-section, which is represented by a
dotted line, is evaluated. By moving the mouse

Zoom + ] Contrast Nomal I Name: |Salvalova Arcuti

11 —\t————“ D.o. Bith: [2311.1958
B Adustimage. | |Erem [20062003  [0319:37

while holding down the left mouse key the
densitometry of any part of the lens can be
evaluated.

When the Scheimpflug image is clicked on with
the right mouse key an additional window opens.
Here a representation of the automatically found
lines in the image can be displayed. When
“Show edge pixel“ is activated, the anterior
surface of the cornea is shown in red, the
posterior surface in green and the anterior
surface of the lens in yellow. This depiction
shows the discovered edges. If one clicks on
“Show fitted curve“, however, all the edges found
are represented in the form of a mathematical
model and shown in red. Thus the two modes of
representation can differ.

S04
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6.3.3.5

4

Left eye 1 270 - 90 left eye &

Individual Scheimpflug image, large

Zoom+_| ContrastNomal | [ume: [Starting Back Sutface Demo

D.o. Bith:  |01.05.1965

Exam: ]20.02.2003 11:50:55

If one clicks on [Display] in the upper menu bar
and then [Image (large)], the mode of
representation shown above is displayed. The
patient data is displayed in the upper right-hand
corner.

The orientation display on the top left shows
which eye is being examined and which
camera/cutting position was used to generate the
image.

With the slide control on the right the brightness
of the image can be altered. This is good for
detecting artificial lenses, which only produce a
small degree of reflection. [Contrast Normal]
resets the instrument to the original brightness.

[Adjust Image] offers the possibility to alter the
image in terms of contrast, brightness and other
options. By clicking on [Set Brightness] the
settings are saved and applied for all images.

By clicking on any part of the lens with the left
mouse key its densitometry is shown in a green
bar next to the image. The height of the green
bars gives an indication of how hazy the lens is.
The cross section in question, which is
designated by a dotted line, is evaluated. By
moving the mouse while holding down the left
mouse key the densitometry of any part of the
lens can be evaluated.
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6.3.4 Manual measurement function

The Pentacam has an implant manual
measurement function which considers the
optical distortion of the cornea and of the
intraocular fluid if the images are taken during a
3D-scan. It is fundamental necessary to take
the images using the mode 3D Scan in the
scan menu to use the manual measurement

Left eye 19 183-3 left eye
N 20 176 - 356 left eye
*® ||z 169-349  left eye
B 22 161 - 341 left eye
23 14 9294 1onbs o sn

function. The optical distortion is not corrected if
the images are taken using the enhanced
dynamic Scheimpflug image mode in the scan
menu. A mm-raster is implanted to get a better
overview and to define reference points in the
Scheimpflug Image.

Zoom+_| Contrast Normal | Name: ISaNatote Arcuti

e 4 —\f-““— D.o.Bith: [2311.1958
T I Adjust Image... J Exam: |24.(B.2003 '09:1&37

To start the manual measurement function click
to the current start point in the Scheimpflug
image by the mouse pointer using the left mouse
key. By moving the mouse pointer in the
Scheimpflug Image the measurement arrow
hangs like a rubber band to the mouse pointer.

The current distance is shown in ym. While
reaching the target point and press the left
mouse button the distance between the two
chosen points is written into the Image. While
pressing the right mouse button during the
measurement the current measurement stops.

506



Page 29

Pentacam Instruction Manual

OoCuLuUs

6.3.5 Zoomfunction

The Zoomfunction is valid to the chosen
Scheimpflug Image. The zoomed parts are

EJ0CULUS - PENTACAM
Patient Examination Settings Display

Right eye 5 107 - 287  right eye
S~ 6 122 -302 right eye
QA 7 136-316__righteye
@ 8 150-330  right eye
n 1CE _J4C doabhd oo oo

displayed while considering the optical relations
to get a better evaluation of the image.

=181

Name: IHld Links Demo

" |DoBith [03/211328

’ Exam: |02114/2Cﬂ3 IUS:14:53

The button ,Zoom +“ enlarges, the button ,1:1“
bring the picture to the original size and the
button ,Zoom -“ reduces the current Scheimpflug
Image. While enlarging the Scheimpflug Image
the image can be scrolled up and down and left
and right with the help of the windows slide bar.

As an example in the picture above, the
measurement of the distance between iris and
posterior surface of the cornea is displayed,
related to the mathematically fitted curve.
The zoomfuncion considers the optical distortion
of the cornea and of the intraocular fluid.

90%
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6.3.6 Quantification of the Densitometry

The densitometry of the lens becomes
quantificated and is ‘scaled from 0 to 100. The

Left eye 1 270 - 90 left eye

apex of the cornea in the current Scheimpflug
Image is marked by a Cross.

2o0m+ | ContrastNomal | [\ame: [Coe CoudDemo

D.o. Birth: |18.11.1943

Exam: l‘l 7.02.2003 l11:0&03

The quantification of the densitometry starts
automatically in the apex of the cornea. The
position is marked by the white line. To move the
line in order to evaluate different points and
layers of the lens catch the line by the left mouse
button. The quantification of the densitometry is

shown in the densitogram on the right. While
positioning the line to cut the cornea, the upper
value shows the maximum densitometry value of
the cornea and is marked by a blue line. The
yellow line marks the beginning of the lens in the
densitogram.
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6.3.7 Additional functions of the examination program
6.3.7.1 Loading previous examinations
The saved examinations performed on selected examinations. Simply click on desired

patients can be reloaded with the help of the
“Load” function in the “Examination” menu.
The selection is made via a displayed list of

examination and confirm with [OK] (the
displayed examination can also be reloaded by
double-clicking on it).

6.3.8 Artefacts

When performing a densitometric evaluation of
the lens one must note that haze can be caused
by reflexes produced by a ceiling lamp or light
coming through a window (sunlight), lower left
picture. When in doubt the measurement should
be retaken. The Pentacam must be set up in
such a way so as to prevent incidence of direct
light from impairing the examination. Another

artefact appears if the central slit or the lens in
front of the camera is soiled, lower right picture.
Please clean these parts as it is described in
chapter 7.1 Care and maintenance. If the
artefacts are not eliminated after cleaning the
mentioned parts and checking the surrounding
light conditions contact the service division.

6.3.9 Other functions

The “Settings” menu contains the following
service functions:

e Display units:
Here one can choose between diopters and
radius of curvature in the topographical
representation.

e Foot switch:
In the control box the connected foot switch
must be activated. The matching COM port
must be set up for operation.

e Date format
The desired date format can be selected. D
stands for day, M stands for month and Y for
year.

e Mode:
When Pentacam is connected, “Online USB”
must be selected in order to establish
communication between the PC and the
camera. The “Demo” field is only intended for
demonstrating the software while the
Pentacam is disconnected.
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7 Maintenance

7.1 Care and maintenance

& When cleaning always pull out ptug!

Casing

Do not use any aggressive cleansers which
contain chlorine, solvents, abrasive or caustic
substances!

It is best to clean the surface of the casing with a
soft cloth and an anti-static cleansing agent.

Otherwise wipe off outer surfaces with a damp
cloth. In case of residue, remove with a mixture
of equal parts of spirit and distilled water with a
squirt of conventional detergent.

Copyright by

OCULUS

Optical components

The optical components of the slit illumination in
the center of the unit and the lens in front of the
camera are precision paris and sensitive to
pressure. One should prevent the surface from
being scratched.

The lens in front of the camera must be cleaned
with particular care. Use a lint-free dry cloth. The
slit illumination in the center has to be cleaned by
using cleaned compressed air only, no ciothes or
other cleaning detergents.

Gf70700/0703/e
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7.2 Elimination of errors and malfunction

7.2.1 Replacement of fuses

Pull out plug before replacing fuses!

It is not necessary to replace the fuses as the instrument is operated via a power supply unit with

integrated automatic overload switch.

7.2.2 Error detection

Do not plug in or pull out any
cables while the PC or the
Pentacam are switched on!

If an errar occurs which you are not able to
eliminate on the basis of the following
instructions, designate the instrument as
defective and notify our service department.

ERROR: After starting the examination software
the PC displays the message “No
Communication”

¢ Check to see whether the pilot lamp on the
power supply unit is illuminated. If not, plug in
the power supply unit.

Check to see whether the cable is plugged
into the Pentacam properly.

Check to see whether the blue slit lamp of the
examination program is illuminated.

Check to see, if the USB-Connector is
piugged intc the Laptop or Standard PC
properly

Switch off the Pentacam and restart the PC.
As soon as the OCULUS patient data
administration is active, switch on the
Pentacam. The message “Load bootloader’
must appear when the Pentacam software is
being started.

Contact our service department.

2
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8 Conditions of warranty and service

8.1 Conditions of warranty

This OCULUS product is a high-quality
instrument. It was manufactured with great care
using high-quality materials and modern
production technology. It is important for you to
read the instruction manual before operation and
to observe the safety precautions.

You have a warranty on this instrument in
accordance with legal warranty regulations

starting on the day of purchase. This warranty
covers all kinds of malfunction caused by fauity
material and manufacture. Malfunction caused
by improper operation and external influences is
not covered. Should you nevertheless have
reason for legitimate complaint during the period

of warranty, the malfunction will be eliminated at
no cost to you.

These warranty claims can be made if a receipt
documenting date of purchase is presented.

If the instrument is manipulated by unauthorised
persons, all warranty claims become void, for
improper alterations and handling can cause
considerable damage to the user and patients.

We request that complaints concerning damages
which occur during transport or delivery be made
to the shipping firm immediately and that the
damage be documented on the consignment
note so that the claim can be settled properly.

Our terms of trade and delivery are valid as laid
down at the time of purchase.

8.2 Liability for function and damages

QCULUS cnly considers itself responsible for the
safety, reliability and proper function of the
instrument if it is used in compliance with this
instruction manual.

There are no parts attached to or inside the
instrument which should be serviced or repaired
by the user.

If assembly work, expansions, adjustments,
maintenance work, alterations or repairs are
carried out by non-authorized personnel or if the
unit is maintenanced or handled improperly,
OCULUS is not liable for any damages which
might occur.

If the kind of work described above is performed
by authorized persons, documentation of the
nature and extent of the repair work must be
demanded of them, if pertinent with a statement
regarding changes made in specifications or
application. The document must include date and
particulars of services performed as well as
name and address of firm and signature.

If desired, OCULUS will put wiring diagrams, lists
of replacement parts, additional descriptions and
instructions for instalment at the disposal of such
authorized persons.

In case of maintenance and repairs, only original
QCULUS parts may be used.
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8.3 Address of manufacturer and service department

You can receive additional information from our
service department and authorized dealers.

Address of manufacturer and service department:

QCULUS Optikgerite GmbH
Minchholzhauser Str. 29
35582 Wetziar

l é Germany
Tel.: +49 641/2005-0

OCULUS Fax: +49 641/2005-255

E-Mail: sales@oculus.de

www.oculus.de

9  Appendix
9.1 Declaration of conformity

We declare that this product complies with the
following norms or normative documnents:

IEC 601 - 1
IECB01-1-2

in accordance with the regulations of Directive
93/ 42/ EEC on medicai products.

We take sole responsibility for this declaration.
Dipl'd eng. Rainer Kirchhiibel

Managing director of
QCULUS Optikgerate GmbH
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9.2

Measuring component:

Camera
Light source
Velocity

Number of evaluated measuring points
Dimensions (height, width, depth)
Weight

Power supply unit:
Mains connecticn
Power input

Fuses

Classification according to IEC 601 — 1:

Type of protection against electric shock
Degree of protection against electric shock
Degree of protection against

damaging penetration of water

Operating conditions:
Temperature

Humidity
Air pressure

Transport and storage conditions:
{according to [EC 601-1)

Ambient temperature
Relative humidity

Air pressure

Technical data

digital CCD-Camera

blue LED's {475nm, UV-iree)

50 images in two seconds with 500 recorded
measuring points each

max. 25,000

535 x 280 x 360 mm

9 kg

100 - 240 V AC, 50 - 60 Hz
60 W
integrated overflow switch

Protection class 1
Type B

P20

+10° Cto+40°C
30%1t0 75 %
700 hPa to 1060 hPa

40° Cto+70°C

10 % to 100 Y%
Including condensation
500 hPa to 1060 hPa

9.3 Minimum PC-requirements

CPU:

Operating system:
Memory:

Graphic card:

Pentium 500MHz

Wwindows 98 or higher

256 MB Ram

4 MB graphic card (8007600 Pixel)

PN
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