INTERNATIONAL

ISO

STANDARD 11810

First edition
2002-09-15

Optics and optical instruments — L3
and laser-related equipment — Test
for the laser-resistance of surgical d
and/or patient-protective covers

Optique et instruments d'optique — Lasers et équipements as
lasers — Méthode d'essai*de’la résistance au laser des draps
et/ou des couvertures_dé’protection des patients

sers
method
rapes

ociés aux
Chirurgicaux

Reference number

= E_ ISO

11810:2002(E)

©1S0 2002


https://standardsiso.com/api/?name=d98e9ad3ad6a916e5d64a3bc72982ea1

ISO 11810:2002(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not
be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this
file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this
area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters
were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event
that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2002

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO's member body
in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.ch

Web www.iso.ch
Printed in Switzerland

ii © IS0 2002 — All rights reserved


https://standardsiso.com/api/?name=d98e9ad3ad6a916e5d64a3bc72982ea1

ISO 11810:2002(E)

Contents Page

o T =31V 0T (o iv
80 X 1o 4 oY o T v
1 £ o o - PSP 1
2 NOIrMAatiVe refer@NCES........ciieeeeiiiii it r s ss s s e e rssnassssssseressnnssssssersessnnnnssnsnssbe fodeannnssnssreennnnn 1
3 Terms and defiNitioNS ......cccuuiiiiiiiiicc e e e s s sss s s e ressnnnnssssee fEathadennnnahssseeennnnnnnnnn 1
4 B 353 8810 1= 4. Lo X P SO Y S 3
41 (€Y =Y = 1IN oo 8 U L3 1 o o 1= .S S 3
4.2 QLI 253 e e e o= o 11 S-S S 6
5 (09 = ToT=Y | 10 = 14 Lo o 1, S A 7
5.1 Lgser-induced ignition.........cccceiiiiiniiicini e N e 7
5.2 Reésistance to laser penetration (P) ... e e e 8
5.3 Classification prescription ... Kaferrn e ssms e me s e e s s s e 8
6 Additional requirements..........cccoooiiceiimnrrrr e G Y e e 8
7 I 253 0 =Y o To o S PP A 8
=1 0] [ 1o Yo T = T 1] 0 7 7% SRR PR R 10
© IS0 2002 — Al rights reserved iii


https://standardsiso.com/api/?name=d98e9ad3ad6a916e5d64a3bc72982ea1

ISO 11810:2002(E)

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 with ISQ _also take part in the work ISQ collabarates closely with the International Flectrotechnical
Commission|(IEC) on all matters of electrotechnical standardization.

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

The main tagk of technical committees is to prepare International Standards. Draft Internatiohal Standards adopted
by the techmical committees are circulated to the member bodies for voting. Publication as an Infernational
Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is qrawn to the possibility that some of the elements of this International Standard may be the|subject of
patent rights| ISO shall not be held responsible for identifying any or all such patent rights.

ISO 11810 was prepared by Technical Committee ISO/TC 172, Optics)and optical instruments, Subcommittee
SC 9, Electrg-optical systems.
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Introduction

Only a small number of laser applications in medicine require laser-resistant surgical drapes

and/or other

patient-protective covers. Surgical drapes and/or other patient-protective covers are necessary when a sterile
procedure is performed and the surrounding area needs to be protected from liquids, secretions and inadvertent
laser radiation. While conventional surgical drapes and/or other patient-protective covers are not necessarily

laser-resistant, specifically designed drapes offer the passibility of laser-resistance

Laser-indyced risks include ignition, flammability, melting, penetration, thermal transfer and reflectivity. Textile and
non-woven drape materials may have other risks, but they may provide a laser barrier. While' thgre are many
potential ignition devices present in the operating room, e.g. fiberoptic illumination systems, electrosurgical units,

hot wire cauteries, etc., this test method addresses only the laser ignition source. While itmay not be

all materigls used in combination with laser equipment to possess laser-resistance, a surgical dr|
patient-prgtective cover that claims to be laser-resistant must be tested according~to this Internatior
CO, lasefs may provide the most challenging conditions of all medical dasers, but this is
Ignition/flammability tests, and penetration tests may disclose more challenging laser wavelengthg
modes of|laser delivery, for example Q-switching in the nanosecond rangé. Nevertheless, the 20
(continuoys wave) has been selected as the default laser for this International Standard. The stry
International Standard is sufficiently general so that it can be performedvwusing other wavelengths, p
and modep of delivery. When a CO, laser is used in testing under this International Standard, in no o
have a power level less than 20 W. Users of this test method are;cautioned that the laser-resistance
drape and/or other patient-protective cover will be wavelength?sensitive and that a surgical drape
patient-pratective cover shall be tested at the wavelength for'which it is intended. If used, those other
ings and modes of delivery need to be explicitly stated.

ecessary for
Bpe or other
al Standard.
not certain.
, as well as
W CO, laser
cture of this
bwer settings
ase should it
of a surgical
and/or other
wavelengths,

© I1SO 2002 — Al rights reserved


https://standardsiso.com/api/?name=d98e9ad3ad6a916e5d64a3bc72982ea1



https://standardsiso.com/api/?name=d98e9ad3ad6a916e5d64a3bc72982ea1

INTERNATIONAL STANDARD
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Optics and optical instruments — Lasers and laser-related
equipment — Test method for the laser-resistance of surgical
drapes and/or patient-protective covers

1

This Inter
patient-prg
woven an

laser-resistant. An appropriate classification system is given.

It is not th
does not g

All materigls reflect portions of the beam and it is necessary for the User to decide whether speculg

may be a

2 Norr

The follow
this Intern
publication
investigatg
undated r
maintain r

ISO 139:1
ISO 11144

ISO 11144
divergenc

Scope

ational Standard specifies a standardized method for testing and classifying surgical drap
tective covers with respect to laser-induced hazards. It applies to disposable ‘and reusabl
] non-woven materials used as surgical drapes and other patient-protective covers which

e purpose of this International Standard to serve as a general fire-safety specification an
over other sources of ignition nor does it cover the issue of laseréinduced secondary ignition

hazard. This measurement, however, is not covered in this\International Standard.

hative references

ng normative documents contain provisions which, through reference in this text, constitute
s do not apply. However, parties to agreements based on this International Standard are e
the possibility of applying the mostrecent editions of the normative documents indicate
pferences, the latest edition of the normative document referred to applies. Members of
bgisters of currently valid International Standards.

073, Textiles — Standard-atmospheres for conditioning and testing

:2001, Optics and.optical instruments — Lasers and laser-related equipment — Vocabulary

1999, Lasers)ard laser-related equipment — Test methods for laser beam parameters — |
b angle and'\beam propagation factor

3 TerrTs and definitions

For the pu

3.1

es and other
e, as well as
claim to be

1, as such, it

r reflectance

provisions of

ational Standard. For dated references,-Subsequent amendments to, or revisions of, any of these

ncouraged to
d below. For
SO and IEC

and symbols

Beam widths,

rposes of this International Standard, the following terms and definitions apply.

afterflame
persistence of flaming of a material, under specified test conditions, after the ignition source has been removed

3.2

afterflame time
length of time for which a material continues to flame, under specified test conditions, after the ignition source has
been removed

©1S0 2002
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3.3
afterglow

persistence of glowing of a material, under specified test conditions, after cessation of flaming or, if no flaming

occurs, after

3.4

removal of the ignition source

afterglow time
time during which a material continues to glow, under specified test conditions, after cessation of flaming or, if no
flaming occurs, after removal of the ignition source

3.5

disposable
product inten

3.6
flammable
subject to igr

3.7

ignition
initiation of ¢
3.8

melting beh
phenomena
EXAMPLE

3.9

patient-protgctive cover

material, oth

3.10
penetration
ability of am

3.11
reflectance
characteristid

NOTE TH
3.12

reusable
product inten

ded for use on a single occasion

ition and flaming combustion

pbmbustion

aviour

hccompanying the softening of a material under the influence of heat

Shrinking, dripping and burning of molten material.

br than a surgical drape, intended to protecta patient from laser radiation

resistance
pterial to prevent the passage of laser energy

of a material whereby-laser energy is returned from the surface of the material

e reflectance is defined as the ratio of the reflected power to the incident power.

ded,tobe laundered and resterilized for multiple use

3.13

surgical dra

pe

material intended to be draped over a patient during surgery

3.14

thermal resistance
ability of a material to resist conduction of heat
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4 Test method

4.1 General conditions

The suggested testing sequence is given in Figure 1.

sample ignites and

Laser-induced does not extinguish STOP testing
ignition classify sample
@ ambient as 13
sample ignites and
Laser-induced does not extinguish STOP testing

ignition
@ 60 % oxygen

Laser-induced
ignition
@ 95 % oxygen

sample ignites and
does not extinguish

classify sample
as 11,4 or'l2,4

Penetration

(P)

laser energy
penetrates within(t0's

STOP testing
classify sample
as Mgo or 124

Thermal resistance

avyavYayta

STOP testing
classify sample
as P2, P3 or P4

S S A, N\

Figure 1 — Suggested testing sequence

411 Sampling

4111 Disposableproducts

Samples qf dispesable products shall be obtained directly from the packing in which the products are sold.

41.1.2 [Reusable products

Samples of reusable products shall be tested new and after reprocessing to the point where their rating changes.
Reprocessing shall include laundering, decontaminating and, if necessary, sterilization in accordance with the
manufacturer's recommendations. The point at which the product rating degrades shall be the maximum allowed
number of uses.

41.1.3 Specimens

The samples are cut into pieces of at least 150 mm in length by at least 50 mm in width, with the faster burning
direction lengthways, as determined by preliminary testing.

© 1SO 2002 — Al rights reserved 3
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41.1.4 Quantities

For each parameter to be measured, five specimens shall be tested.

41.1.5 Conditioning

Specimens should normally be conditioned for 24 h at (20 £ 2) °C and (65 + 2) % relative humidity. Materials
requiring special treatment or preparation shall be conditioned according to the manufacturer’s instructions for use.

Any special t

reatment or preparation shall be stated when reporting results.

4.1.2 Test equipment

41.21 General

The test apppratus shall consist of a draft-resistant ventilated chamber (required for the laserinduced flammability
tests, optional for other parameters), specimen holder, specimen rack, laser energy sourceyand assocjated parts
(see Figures|2 and 3).

41.2.2 Test chamber

The test chamber shall be constructed of a corrosion-resistant and laser- and fireproof material. It shall be a box
with minimurh dimensions of 365 mm length by 215 mm depth by 355 mm_height with ventilation openings at the

top and a dg
testing. One
shall be the

side of the chamber shall have a hole for the laser transmission system. At the opposite
apability to mount a power meter. The test chamber shall'be connected with the gas supply

or at one side. At least one side of the chamber shall havé a glass window for observation during

side there
system in

such a way that homogeneous ventilation of the chamber is achieved. A specimen rack provides suppoft to mount

the samples
radiation lea
test chambe

at a 45° angle to the bottom of the chamber. Measures shall be taken to ensure that no
es the chamber. The flowrate of the gas mixture shall be sufficient to produce one excha
volume every 30 s. A sample of filter paper-shall be positioned directly beneath the test sp

detection of dropped particles capable of igniting other.materials.

41.23

The specime
equivalent, g
spring clamp
size of the e

NOTE TH
laser-induced

Specimen holder

n holder shall consist of two.U-shaped metal plates of appropriate size (material: stainle
pproximately 2 mm thick). The'specimen is fixed between the two plates, which are held tog
s mounted along the sidés jof the plates. The plates are slotted and loosely pinned for align
posed sample is 40 mm)x 150 mm. Figure 3 shows an example of a specimen holder.

flammability testsliarge test chambers may not provide accurate results.

Hangerous
hge of the
bcimen for

bs steel or
ether with
ment. The

e mass of oxygen.available to support combustion of the mass of fuel is important for the proper copduct of the

41.2.4 L3aser system and power measurement
A continuoup wave (CW) CO, laser with a minimum power of 20 W at the sample shall be uged for all
measuremer)is—/The spot diameter, dgs, in _accordance with 1SO 11145 and 1SO 11146, shall be|2 mm for

laser-induced ignition measurements or 1 mm for the penetration resistance measurement.

NOTE Since laser beam profile and mode structure can change as the power increases, testing the spot diameter with a
pinhole may be more reliable than with a beam profile meter. Most profile monitors do not function at high power and small spot
sizes.

For measuring the power of the laser radiation and for determining the penetration resistance, power meters which

provide a measuring range from < 10 mW to > 20 W shall be used. A response time of < 1 s shall be used. Testing
shall be done at the power density required for the test.

© 1SO 2002 — All rights reserved
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Dimensions in millimetres

| o
/
1

LN

wn

mMm

£ ;
2
3
Q
NG
> 365
Key
1 Test chamber
2 Specimen holder
3 Laser qource
Figure2 — Test chamber
Dimensions in millimetres
40
2] g
R
S
LN
1 ~
>~
50

Key
1  Frame
2 Test specimen
NOTE Two frame sections should hold the material securely along both upright edges using clips or other means.

© I1SO 2002 — Al rights reserved
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41.2.5

41.2.51

Environment

Ambient air conditions

The tests under ambient air conditions shall be performed at (20 + 2) °C room temperature and (65 + 2) % relative
humidity in accordance with ISO 139.

41.25.2

Oxygen-enriched atmospheres

The tests under oxygen-enriched atmosphere shaII be performed at ooxygen concentrations of (60 +2) % and at

least 95 % a

the desired I¢

4.2 Testin

The risk of p
spot induceg
power settin
cause ignitio

The sequen(
protocol.
421 Spec

Each specim
is intended tq

4.2.2 Lase

NOTE Te
tubes. The ma
the tube in a K
given power s
increasing spq
burning, wherd

4221
the chamber

4.2.2.2
45° orientati
establish an

concentratiof by use-6f‘'an oxygen analyser and appropriate sampling techniques.

4223

vel by proportional mixing of nltrogen and oxygen by suitable means.

g procedure

the highest risk. For laser-induced ignition of drapes, the risk increasesiwith spot size
j. For example, the same power spot may penetrate without burning, Whereas a larger
.

e of testing is ambient air, 60 % O, + 2 %, then at least 95 %,05.) Refer to Figure 1 for

men preparation

en, after conditioning (see 4.1.1.5), is attached in the frame. A composite material shall be {
be used.

r-induced ignition

sting the laser-induced ignition of drapes is_not comparable to testing the laser-induced flammabilityf
jor risk in an airway fire results from perfaration of the tracheal tube by the laser and ignition of the i

etting, a small spot induces the highest risk. In contrast, the laser-induced flammability of drapes ing
t size at a given power setting«<For example, the same power density with a small spot may penet|
bas a larger spot might cause ignijtion.

For ambient air testing place the specimen in the specimen holder and rack at a 45° orienta
door.

For testing in efriched oxygen atmospheres, place the specimen in the specimen holder an
bn. Close the{chamber door, and flow oxygen and nitrogen at a rate and time period s
environmaent of (60 + 2) % and/or at least 95 % oxygen in the testing chamber. Verify {

A\im. the laser beam spot normal to the specimen. Position the centre of the 2 mm spot at th

blished at

enetration increases with increasing power density. This means that, at a given/power setting, a small

pt a given
5pot might

he testing

ested as it

of tracheal
hner wall of

igh oxygen concentration. The risk fof penetration increases with increasing power density. This meaps that, at a

Feases with
Fate without

ion. Close

H rack at a
Lifficient to
ne oxygen

b centre of

the specimer
4224
4225

Expose the specimen to the laser energy for 10 s.

Classify the tested specimen as I1, 12, or 13 (see 5.3). Report if, during or after the laser irradiation,

there is afterflame or afterglow, or if particles or droplets fall from the specimen. When all specimens have been

tested at the
4.2.3 Pene

4.2.31
system.

Verify norma

given condition, classify the material as outlined in clause 5.

tration resistance

| ambient air composition at (20 + 2) °C and (65 £ 2) % relative humidity.

Place the specimens in the vertical position and outside the chamber on an appropriate optical bench

© 1SO 2002 — All rights reserved
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4.23.2
specimen

NOTE

4.2.3.3
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Adjust the spot diameter on the specimen surface to be 1 mm. Adjust the laser beam to hit the
normally.

This is to achieve a definite spot diameter and an even distribution of the incident beam power.

Expose the specimen to 20 W for 10 s or until the power meter behind the specimen detects 10 mW.

This exposure time shall be measured

Care shou

Id be taken to shutter the laser beam as soon as possible after 10 mW penetration to protect the laser

power meter.

nnnnnnn that tha oOWerm tar dane At maaaorien thn fAans

In order tq
least 5 cm

4234
irradiation

4.2.3.5
in 5.3.

4.2.3.6

fthe-sample—ifshould be at

o 0.
Crourctrat e powe

from the sample.

Classify the tested specimen as P1, P2, P3 or P4 (see 5.3). Report if, during, or after the laser
there was afterflame or afterglow or flaming.

When all the specimens have been tested under the given conditions, classify the material as outlined

Note the thermal response of P1 class materials. A material that*absorbs laser radiation| will heat up.

The tempIrature on the underside of the material opposite to the irradiated surface needs to be meagured. After a

laser exp
temperatu
crystal tap

5 Classification

5.1 Laser-induced ignition

Every spe

— 11 npaterial did not ignite;
— 12 material did ignite but extinguished itself;

— 13 material did ignite and_did not extinguished itself.

5.1.1 Oxygen-enriched.atmosphere

A suffix s
(60 £2) %

sure duration of 10 s at 20 W and at 1 mm spot size, switch: off the laser beam and measure the
re with an appropriate temperature measurement device that’contacts the sample surfadge, e.g. liquid
e. The detected temperature shall be noted in addition to the class.

cimen shall be graded according to the following classification system:

hall be added to class I1 to indicate that the product did not ignite under oxygen congentrations of
and/or95 %, for example, 115, and 1195 (ambient is indicated by 11,4). 1195 is the best rating.
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5.2 Resistance to laser penetration (P)

Every specimen shall be graded according to the classification given in Table 1.

Table 1 — Classification of laser penetration

Classification requirements 10 mW
Class - g - .
power will be reached in a time period
P1 >10s
P2 <10sbut>3s
P3 <3sbut>1s
P4 <1s

5.3 Classiffication prescription

5.3.1 If allfthe specimens belong to the same class, the tested material belongs tothis class.

5.3.2 If twp or more of the five specimens belong to a class with a higher number, then the tested material shall
be assigned fo the class with a higher number.

5.3.3 If ong of the specimens belongs to the class with a higher number, a new test series with five nejv samples
shall be performed. If one or more specimens of the new series_belong to the class with a higher nymber, the

tested mater

6 Additic

al shall be assigned to the class with a higher number;

pnal requirements

A product which claims to be a laser-resistant, surgical drape or other patient-protective cover shall| meet the

following reguirements:

a) there shgll be no deterioration of lasersresistance after reuse and sterilization according to the instfuctions of
the manpfacturer;

b) there shpll be no dangerous overheating in case of absorption of the laser radiation;

c) there shgll be instructions for use.

The user of [the product shall be cautioned by the manufacturer that the performance of laser-resistapt surgical

drapes and qther patient-protective covers may be degraded when used in combination rather than indivigually.

7 Test report

The test report shall contain the following information:

a) reference to this International Standard;

b) date of the test;

c) power and wavelength of the laser;

d)

e) method of determining power and spot diameters;
8

laser mode (continuous, pulsed); if other than continuous, pulse duration and energy per pulse;
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