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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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INTERNATIONAL STANDARD ISO 15752:2010(E)

Ophthalmic instruments — Endoilluminators — Fundamental
requirements and test methods for optical radiation safety

1 Scope

This [International Standard specifies optical radiation safety aspects of endoilluminator light [sources and
endo|lluminator light guides which are used to illuminate the interior of the eye during ocular'surgery.

2 ormative references

The following referenced documents are indispensable for the applicatien of this document. For dated
refergnces, only the edition cited applies. For undated references, the “latest edition of the¢ referenced
document (including any amendments) applies.

ISO 15004-2:2007, Ophthalmic instruments — Fundamental requiréments and test methods —|Part 2: Light
hazald protection

IEC §0601-1, Medical electrical equipment — Part 1: Genéral requirements for basic safety gnd essential
perfoymance

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 15004-2 and the followihg apply.

31
exit aperture
portign of the endoilluminator light guide from which light from the endoilluminator light source emerges

3.2
enddilluminator
devige consisting of ‘an endoilluminator light source and an associated fibre-optic endoilluminatpr light guide
that i§ intended forinsertion into the eye to illuminate any portion of the interior of the eye

NOT Adapted from ISO 15004-2:2007.

3.3
endoilluminator light guide
device that transmits light from the endoilluminator light source into the eye

34

chandelier

endoilluminator light guide intended to be positioned adjacent to the sclera with an output divergence half-
angle equal to or greater than 90°

3.5

pic

forceps

device incorporated into the tip of an endoilluminator light guide for tissue manipulation

© 1SO 2010 — All rights reserved 1
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3.6

standard (endoilluminator light guide)

collimated (endoilluminator light guide)

type of endoilluminator light guide with an output divergence half-angle equal to or less than 40°

3.7

wide angle (endoilluminator light guide)

diffusing (endoilluminator light guide)

type of endoilluminator light guide with an output divergence half-angle greater than 40° but less than 90°

3.8
endoilluminatertight-seuree

device that pfoduces and directs light into an endoilluminator light guide

3.9
Group 1 insfrument
ophthalmic ipstrument for which no potential light hazard exists and that can be shown to fulf|l the
requirementq of ISO 15004-2:2007, 5.2

NOTE Adapted from ISO 15004-2:2007.
3.10
Group 2 insfrument
ophthalmic ipstrument for which a potential light hazard exists and that’dées not fulfil the requirements of
ISO 15004-2{2007, 5.2

NOTE Adapted from ISO 15004-2:2007.

4 Requitements

4.1 Optical radiation hazard with endoilluminator light sources

4.1.1 General

Endoilluminator light sources shall comply/with the light hazard protection requirements given in ISO 15004-2.

4.1.2 Determination of classification group

The endoillyminator light .Source shall be classified as a Group 1 or Group 2 instrument as defingd in
ISO 15004-2;2007, Clause4: The test methods given in Clause 5 of this International Standard, shall be|used
to make this determination.

41.3 Reql1irements for Group 1 instruments

If the status is determined to be Group 1, there are no further requirements.

4.1.4 Requirements for Group 2 instruments

If the status is determined to be Group 2, the endoilluminator light source shall comply with the requirements
of ISO 15004-2:2007, 5.3 and Clause 7. In addition, Clause 6 of this International Standard shall apply.

Compliance with 5.3 of ISO 15004-2:2007 shall be verified using test methods given in Clause 5 of this
International Standard.

2 © 1SO 2010 — All rights reserved
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4.2 Retinal protection

If the time to reach the aphakic weighted retinal radiant maximum exposure guideline is < 30 min at maximum
output, a retinal protection means shall be installed in the instrument to increase the time to > 30 min.

The status of the protection means, whether enabled or disabled, shall be clearly evident to the user during

surgery.

4.3

5.1

Stability of light intensity

g other methods, this may be achieved by a risk management process.

Test methods

Determination of irradiance, spectral irradiance and spectrally weighted irrad

Grouyp 1 and Group 2 instruments

For 4
recor

For t

ndoilluminators that produce a uniform beam on ‘the retina, with a diameter greater than
hmended use distance, the following shall apply.

ne determination of irradiance or spectrally. weighted irradiance for standard/collimated ligh

maximum radiant power or spectrally weighted\radiant power for each light source at maximum i

be d¢

For

termined over an averaging area of 1mm in diameter at a distance of 15 mm from the exit g

ne determination of irradiance_or spectrally weighted irradiance for wide-angle/diffusing ar

light
maxi

guides, the maximum radiant\'\power or spectrally weighted radiant power for each lig
um intensity shall be determined over an averaging area of 1 mm in diameter at a distan

from the exit aperture.

ximum output,

component
im exposure
e applicable
ce with the

ance for

1 mm at the

t guides, the
htensity shall
perture.

d chandelier
ht source at
ce of 18 mm

For the determination ofifradiance or spectrally weighted irradiance for pic/forceps light guides, the maximum

radia
deter
be in

A m
endo

Nt power or spectrally weighted radiant power for each light source at maximum inten
mined over anyaveraging area of 1 mm in diameter at a distance of 1 mm from the tip that i
contact with the macula.

pasurement aperture equal to the diameter of the gauge of the endoilluminator shall
lluminators that produce a uniform beam on the retina with a diameter of less than

Sity shall be
5 intended to

be used for
1 mm at the

recor

nmended use distance.

Where the distance of use is not as specified above, measurements shall be made at the distance specified
by the manufacturer.

Measurements shall be made in water or a saline solution. The spectrally weighted retinal irradiance at
maximum intensity is equivalent to the value of the maximum spectrally weighted radiant power in a 1 mm
diameter area divided by the area (7,9 x 10-3 cm?2).

For endoilluminators that do not produce a uniform beam on the retina at the recommended use distance, a
measurement aperture of 0,03 mm shall be used.
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5.2 Determination of half-angle

The output divergence half-angle shall be determined to be the angle at which the irradiance is equal to one
half of the maximum irradiance when evaluated through a 1 mm aperture. The uncertainty in the angle shall
be less than 1°.

A measurement aperture equal to the diameter of the gauge of the endoilluminator shall be used for
endoilluminators that produce a uniform beam on the retina with a diameter of less than 1 mm at the
recommended use distance.

For endoilluminators that do not produce a uniform beam on the retina at the recommended use distance, a

measuremerp-aperture-of0;03-mm-shalH-beused:

5.3 Meastirements to classify instruments in Group 1 or Group 2

In order to classify instruments in Group 1 or Group 2, 5.1 and 5.2 of this International Standard shall apply,
together with{ ISO 15004-2:2007, 6.1, 6.2 and 6.4.

5.4 Group 2 instrument measurements

For Group 2|instrument measurements, 5.1 and 5.2 of this International Standard shall apply, togethef with
ISO 15004-2{2007, 6.1, 6.3, 6.4, 6.5.1 and 6.5.2.

6 Information supplied by the manufacturer

6.1 General

For endoilluminators classified as Group 2, ISO 15004-2:2007, Clause 7, shall apply.

6.2 Information supplied by the manufacturer of Group 2 combination of endoilluminatqr
light source and light guides

6.2.1 Manyfacturers of combination endailluminator light source and light guides shall provide the usef with
the exposurg time(s) required to reach(the aphakic weighted safety guideline with the endoilluminatoq light
source set gt maximum intensity and_50 % of maximum intensity, with and without the retinal protgction
means, for epch light guide with which it is intended to be used. These guidelines shall be provided eithier on
the endoillunjinator light source oriin/on the packaging of each light guide.

An example pf informationto\be provided is given in Annex A.

6.2.2 The [manufacturer of the endoilluminator light source shall provide the user, upon request, With a
graph showing the_relative spectral output of the endoilluminator between 320 nm and 1 100 nm, with and
without the retinal protection means, when the endoilluminator light source is operating at maximum intg¢nsity
with recommehded endoilluminator light guides.

6.2.3 The manufacturer of the endoilluminator light source shall provide information on the risks associated
with the replacement of components, including endoilluminator light guides.

6.3 Information supplied by the manufacturer of Group 2 endoilluminator light source

6.3.1 The manufacturer of the endoilluminator light source shall provide the user, upon request, with a
graph showing the relative spectral output of the endoilluminator between 320 nm and 1 100 nm, with and
without the retinal protection means, when the endoilluminator light source is operating at maximum intensity
with recommended endoilluminator light guides.

6.3.2 The manufacturer of the endoilluminator light source shall provide information on the risks associated
with the replacement of components, including endoilluminator light guides.

© 1SO 2010 — All rights reserved
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6.4 Information supplied by the manufacturer of endoilluminator light guides

Manufacturers of endoilluminator light guides shall provide the user with the exposure time(s) required to
reach the aphakic spectrally weighted safety guideline for each light source with which it is intended to be
used. The exposure times are to be specified with the endoilluminator light source set at maximum intensities
and 50 % of maximum intensity for conditions with and without the retinal protection means in place. These
guidelines shall be provided in/on the packaging of each light guide.

An example of information to be provided is given in Annex A.

7 WMarking

7.1 | Endoilluminator light source

The ¢ndoilluminator light source shall be permanently marked with the following information:
a) nmame and address of manufacturer and/or trade name;

b) 1model and serial number;

c) ipformation specified in 6.3;

d) any warnings and/or precautions to be taken;

e) additional marking as required by IEC 60601-1, if applicable.

7.2 | Packaging of endoilluminator light guide

The packaging of the endoilluminator light guide-shall be marked with the following information:
a) mame and address of manufacturer-and/or trade name;

b) model and serial number, if applicable;

c) ipformation specified in 6.4;

d) any warnings and/or precautions to be taken;

e) additional marking as required by IEC 60601-1, if applicable.
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