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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 non-governmental, in

liaison wit
Commissio

Internationd

Draft Intern
Publication

Attention is|
patent right

Internationg
instruments

ISO 10936
microscope

Part 1:

Part 2:

Annexes A

SO, alS0 1ake part I the WOrk. 1S5S0 collaborates closely WIth the mternatonal Electrqg
n (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart’3.

htional Standards adopted by the technical committees are circulated to the member bodies f
as an International Standard requires approval by at least 75 % of the memberbodies casting

drawn to the possibility that some of the elements of this part of 1ISO.10936 may be the s
5. ISO shall not be held responsible for identifying any or all such patent-rights.

| Standard ISO 10936-2 was prepared by Technical Committee ISO/TC 172, Optics an
. Subcommittee SC 7, Ophthalmic optics and instruments.

consists of the following parts, under the general title ‘Optics and optical instruments — (
5!

Requirements and test methods
Light hazard from operation microscopes used in ocular surgery

and B form a normative part of this part;of ISO 10936. Annex C is for information only.
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Optic

s and optical instruments — Operation microscopes —

Part 2:
Light hazard from operation microscopes used in ocular surgery

1 Scd

This par

NOTE

ISO 10936-1.

2 Nor

The folloving normative documents contain provisions which, through reference in this text, constitute p
this part pf ISO 10936. For dated references, subsequent amendments to, or revisions of, any of these
do not apply. However, parties to agreements based on this“part of ISO 10936 are encouraged to inv|

possibilit

referencgs, the latest edition of the normative document referred to applies. Members of ISO and IH

registers

ISO 1093
methods

IEC 606(
Amendm

3 Ter
For the p
3.1

auxiliary
off-axis

pe

General requirements for operation microscopes and test methods for‘these requirements are

mative references

of applying the most recent editions of. the' normative documents indicated below. R
of currently valid International Standards:

6-1:2000, Optics and optical instruments — Operation microscopes — Part 1: Requiremen

1-1:1988, Medical electrical” equipment — Part1l: General requirements for safety
ent 1:1991, including Améndment 2:1995.

Mms and definitions

urposes of this part of ISO 10936, the following terms and definitions apply.

beam

of ISO 10936 specifies requirements and test methods for optical radiation)hazards from operation
microscopes which are used during ocular surgery.

specified in

rovisions of
publications
pstigate the
or undated
FC maintain

s and test

, including

edm attached to or an integral part of the microscope and intended to illuminate the eye

3.2

corneal plane
plane that is perpendicular to the optical axis of the instrument and that is tangential to the corneal surface closest
to the instrument when in normal use

3.3

photoretinitis
retinal photochemically induced injury resulting from intense retinal radiant exposure

NOTE

Photic maculopathy is a term also used to describe photoretinitis in the fovea-macular area of the retina.
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3.4
irradiance
E

at a point on a surface, the radiant energy flux incident on an element of the surface, divided by the area of that

element
[ISO 31-6:1
NOTE

Ir

3.5

992]

radiance is expressed in milliwatts per square centimetre (mW/ cm2).

main beam
axial beam

3.6
radiance

L

quotient of
direction ©
direction co
NOTE R
3.7

retinal haz
limiting val
cause dam

NOTE T]
due to filterin
radiance at t

3.8
spectral ra
L,(4)

value of th
divided by t

g

4

NOTE
[mW/(cm2 -

3.9
spectrally-
La
spectral rag

exiting from the microscope

the radiant flux d@ passing through a given point and propagating within the'solid angle d i
divided by the product of the area of a section of that beam on a plane perpendicular to
htaining the given point and the solid angle d£2 (see C.1)

adiance is expressed in milliwatts per square centimetre per steradian [mW#cm?2 - sr)].
hrd limit
e of the spectrally-weighted source radiance of an ophthalmic instrument which, if exceed

ge at or to the retina

he effect of the radiance of a source (see 3.6) will decrease as the light beam passes through an optid
g, absorption or other loss mechanism. Thus, basing the retinal hazard on the source radiance ensure
e retina cannot exceed the source radiance.

diance

p radiance L (3.6) of an infinitesimal wavelength interval, at any given wavelength in the {

he range of that interval [L,(1) = AL/ AJ]
pectral radiance is~Jexpressed in milliwatts per square centimetre per steradian per
r - nm)].

veighted photochemical aphakic source radiance

iancte‘of the source integrated over the aphakic spectrum range 305 nm to 700 nm and we

A(A)

N a given
he given

bd, could

al system
s that the

pectrum,

manometer

ghted by

700
La=YL, (4)-A(4)-A2
305
where A(A) is the spectral weighting function for the aphakic retinal hazard analysis (see annex A).

@)
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3.10
spectrall
Lg
spectral r

Lg
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y-weighted photochemical phakic source radiance

adiance integrated over the phakic spectrum range 380 nm to 700 nm and weighted by B(A)
700

=X L (2)-B(2)-01
380

where B(4) is the spectral weighting function for the phakic retinal hazard analysis (see annex A).

)

4 Red

41 Ge

The operation microscope shall comply with the requirements specified in 4.2, 4.3 and'4.4.

The limit
performg

The requ
clauses 3

4.2 Limit values

Limit valy
with visil
diameter

microsco
a) Sho
305

whe

b) Long
110(
700
whe

If, due to
may be i

uirements for optical radiation hazard

neral

values given in 4.2 are considered acceptable with respect to the“risks when weighted
nces intended.

irements in IEC 60601-1 apply to this part of ISO 10936, with the€ exception of this clause wh
2, 33 and 34 of IEC 60601-1.

es apply to radiation from the operation microscope*used to illuminate, view or photograph the
le light (380 nm to 700 nm) and in which the>full beam homogeneously illuminates a circd
8 mm. These limits apply to each light source\intended to illuminate the eye and attached to tH
pe, including the main and auxiliary beams,jand are as follows.

t wavelength limit: the amount of radiant power exiting the instrument in the portion of the sp
hm to 400 nm shall have an irradiaince no greater than 0,05 mW/cm?2 as measured in the cd
N the operation microscope is operating at maximum intensityl) and at maximum aperture.

wavelength limit: the amount of radiant power exiting the instrument in the wavelength rangg
nm shall not exceed gither the amount of energy exiting the instrument in the range between
hm or 100 mW/cm2{whichever value is the smaller. The energy shall be measured in the cd
N the instrument i§-operating at maximum intensityl) and maximum aperture.

stops or otherobstructions of the beam, a pupil of less than 8 mm diameter is illuminated, the
ncreased<dy the ratio of the area of an 8 mm pupil divided by the true area illuminated.

It is recorlnmended that the energy in the range of the spectrum below 420 nm be attenuated as much a

against the

ch replaces

human eye
lar pupil of
e operation

bctrum from
rneal plane

p 700 nm to
380 nm and
rneal plane

limit values

5 possible.

For instruments with a large illuminating solid angle 2 over the designated spectral range 305 nm to 400 nm,
i.e. 2> 0,031 sr, the limit values may be increased by the ratio of the true solid angle, expressed in steradians,

divided b

y 0,031.

For instruments with non-pulsed radiation, the assumptions used to set the limit value for radiation shorter in
wavelength than 400 nm are based on considerations of the typical spectral distribution of a 3000 K standard black
body source, an illuminating solid angle at the corneal plane of 0,031 sr, a maximum exposure time of 5 min and
the weighting factors for L, (see annex A). The limit is set to ensure that the fraction of the photochemical hazard

1) Maximum intensity is the highest intensity the instrument is capable of delivering and, where overvoltage is provided, relates
to that intensity. (See also 6.1 and 6.2.)
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dose due to radiation shorter in wavelength than 400 nm is no greater than 1/8 of the total photochemical hazard
dose over all wavelengths when that total dose is at the threshold limit for an 8 mm pupil.

Using the ACGIH (American Conference of Governmental Industrial Hygienists) guidelines, that threshold limit is
sr). To convert from photochemical hazard weighted radiance to irradiance, over the designated
spectral range 305 nm to 400 nm, the conversion factor 0,276 is used. Thus the limit is then found by the formula:

14 J/(cm2 -

[14 J/(cm? - sr)] x (0,031 sr) x [0,276/(300 s x 8)] = 0,05 mW/cm?2

©)

For instruments with pulsed radiation, the limit is a total dose expressed in joules per square centimetre, and is

found by the formula:

[14 Jf(cm? - sr)] x (0,031 sr) x (0,276/8) = 15 mJ/cm?2 4)
For multipld pulses, the limit per pulse is then 15 mJ/cm? divided by the number of pulses.
4.3 Visiljle light
4.3.1 Variable light intensity
Where proyision is made to vary the light intensity, the manufacturer shall calibsate the variable settings in relation
to the specfrally-weighted (photochemical) phakic reference value?) of 500-mW/(cm? - sr), which shall be ¢alibrated
as 1,0. Eadh setting shall be quantified as a factor or portion of the reference intensity (e.g. 1,5; 1,25; 0,75; 0,5;
0,25 etc). Ameans of measuring the level of illumination between 380:nm and 700 nm with a relative uncgrtainty of
+ 30 % shall be provided to ensure that the reference intensity setting.can easily be recalibrated at 1,0.
The level of illumination referred to above covers any one of the following:
— irradianjce over a specified wavelength range;

radiand

lumina

spectrg
spectrg

The measu

g

4

NOTE

illumingnce over a specified wavelength range;

e over a specified wavelength range;

ce over a specified wavelength range;

| irradiance over a specified wavelength range;

| radiance over alspecified wavelength range.

ee annexB for information about the reference value of 500 mwW/(cm?2 - sr).

4.3.2 Non

ement means.may be a separate external device or it may be incorporated into the microscopeg.

-variable light intensity

For light sources which cannot be varied, the manufacturer shall indicate the calibration of the light intensity in
relation to the spectrally-weighted (photochemical) phakic reference value? of 500 mW/(cm? - sr).

2)  This refe

rence value relates to the use of an operation microscope with a 200 mm lens. See also annex B.
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4.4 Retinal safety filter

44.1 A means (e.g. a filter which may be removable) shall be installed in the coaxial light path and for each
auxiliary illuminator. This means shall reduce the spectrally-weighted phakic radiance to 20 % of its value without
that means.

Removal of this means shall be indicated to the surgeon.

NOTE An automatic timing device may be incorporated to record the total time the filter means is out of the axial light path.

4.4.2 Removal of any retinal safety filter shall not expose the patient at the corneal plane to UV radiation greater
than the [imit values specified in 4.2.

5 Test methods

5.1 General

All tests @lescribed in this part of ISO 10936 are type tests.
5.2 CHecking optical radiation safety

5.2.1 Determination of spectral irradiance

Spectral Jrradiance shall be measured with an uncertainty of lessthan + 30 % at regular intervals over the effective
portion of the spectrum. For aphakic photochemical hazard(L,), the effective portion is 305 nm to 700 nm. For

phakic plotochemical hazard (L), the effective portion is 380'nm to 700 nm.

The intefvals for spectral irradiance measurement, should be centred on the values given in anngx A with a
recommgnded bandwidth of 5 nm or 10 nm as indicated. The recommended measurement unit is milliwatts per
square centimetre per nanometre [mW/(cm? -.nm)]. This value should be recorded and, after being mult{plied by the
bandwidth, recorded as milliwatts per squarg centimetre (mwW/ cm?) for that interval (see also annex C).

5.2.2 Determination of irradiance
Irradiance shall be measured with .an uncertainty of less than + 30 % for the spectrum from 305 nm to B80 nm and
+ 15 % between 380 nm and100 nm. For the short wavelength limit, the effective portion of the spectrum is from
305 nm fo 400 nm. For the,fong wavelength limits, the effective portions of the spectrum are from 380 nm to
700 nm and from 700 nm to1100 nm.

NOTE A spectroradiometer can be used to make these measurements.

5.3 Ddtermination of beam cross-section

When determining the area of the beam cross-section which is required for several calculations, the measuring
method used shall be capable of an accuracy of + 30 %.

NOTE For irregular cross-sections, it may be appropriate to measure the area by exposing a piece of film and then
measuring the area on the negative.

6 Information supplied by the manufacturer

6.1 The manufacturer shall provide the user with a graph for each light source (main beam and auxiliary beam)
showing the relative spectral output of the instrument between 305 nm and 1100 nm when the operation
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microscope is operating at maximum light intensityl) and maximum aperture. The spectral output shall be shown
for the beam after it exits the instrument.

6.2 The manufacturer shall provide the user with the values for the spectrally-weighted photochemical source
radiance for each light source (main beam and auxiliary beam), both phakic Lg and aphakic L,, measured in the
beam exiting from the instrument when operating at maximum intensity!) and maximum aperture and determined
by using the spectral weighting values given in annex A.

6.3 The manufacturer shall provide all the information given in annex B to the user.

7 Marking

Marking of pperation microscopes shall be in accordance with ISO 10936-1.

6 © IS0 2001 — All rights reserved
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Annex A
(normative)

Optical radiation hazard

A.1 Spectral weighting functions for retinal hazard analysis

WaveterrgttT Phrotochemcat-pirakictrazard-forctiomn Phrotochremcataptrakictrazarg function
A B() A)

nm

305 to 335 — 6,00
340 — 5,88
345 — 571
350 — 5,46
355 — 5,22
360 — 4,62
365 — 4,29
370 — 3,75
375 — 3,56
380 0,006 3,19
385 0,012 2,31
390 0,025 1,88
395 0,050 1,58
400 0,10 1,43
405 0,20 1,30
410 0,40 1,25
415 0,80 1,20
420 0,90 1,15
425 0,95 1,11
430 0,98 1,07
435 1,00 1,03
440 1,00 1,00
445 0,97 0,97
450 0,94 0,94
455 0,90 0,90
460 0,80 0,80
465 0,70 0,70
470 0,62 0,62
475 0,55 0,55
480 0,45 0,45
485 0,40 0,40
490 0,22 0,22
495 0,16 0,16
500, 0,10 0,10
510 0,063 0,063
520 0,040 0,043
530 0,025 0,025
540 0,016 0,016
550 0,010 0,010
560 0.006 0,006
570 0,004 0,004
580 0,002 0,002
590 0,001 0,001
600 0,001 0,001
610 0,001 0,001
620 0,001 0,001
630 0,001 0,001
640 0,001 0,001
650 0,001 0,001
660 0,001 0,001
670 0,001 0,001
680 0,001 0,001
690 0,001 0,001
700 — —

© 1SO 2001 - All rights reserved 7


https://standardsiso.com/api/?name=6d61f69839591357cc112d05e2a67546

ISO 10936-2:2001(E)

A.2 Determination of spectrally-weighted source radiance

If spectral radiance L,(4) can only be measured relatively, but the total source radiance L can be measured
absolutely, the following equation determines the spectrally-weighted photochemical aphakic source radiance Lx:

700
Y La(A) A AL

Ly = 305700 L (A.1)

Y La(4) AZ

305

If spectral [adiance L,(1) can only be measured relatively, but the total source radiance L can.be measured
absolutely, the following equation determines the spectrally-weighted photochemical phakic source radiange Lg:

o
§>" L, (4)- B(A)-AA

80
Lg =¥ L (A.2)

Y Li(4)-D4

380

NOTE AA should be taken as 5 nm or 10 nm.
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