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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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bsk of technical committees is to prepare International Standards. Draft International Stand
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Some laser applications in medicine may require laser-resistant surgical drapes or other patient protective
covers. Surgical drapes 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 or other patient protective covers are not necessarily laser-

e claims being made by the manufacturer or end-user requirements, all areas for which lase
aimed may need to be tested.

lasers may provide the most challenging conditions of all medical lasers. Ignition/flammabili
btration tests may disclose more challenging laser wavelengdths' as well as modes of laser
mple Q-switching in the nanosecond range. The 20 W CO, laser (continuous wave) has been
aser for this part of ISO 11810.

br will be wavelength sensitive and that a surgical drape or other protective cover should be t
elengths for which it is intended to be used._(f;tested using other wavelengths, the power g
es of delivery need to be explicitly stated.

results from this part of ISO 11810 should not be applied to other wavelengths and temporal fq

performance of laser-resistant surgical drapes or other patient protective covers may be cha
H in combination rather than individually.

vity. Textile
e there are
ms, electro-
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rs of this test method are cautioned that the laser resistance of a surgical drape or other patient protective
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INTERNATIONAL STANDARD

ISO 11810-1:2005(E)

Lasers and laser-related equipment — Test method and
classification for the laser resistance of surgical drapes and/or
patient protective covers —

Part 1:

Primary ignition and penetration

1

Thig part of ISO 11810 is applicable to disposable and reusable, as well.as)ywoven and non-wov{

use

Thel| purpose of this part of ISO 11810 is to provide a standardized method for testing and classify
drawes and other patient protective covers with respect to laser<indticed hazards. An appropriate G

sys
and

of Igser-induced secondary ignition.

All

reflectance may be a hazard. This measurement,‘however, is not covered in this part of ISO 11810,

2

Thel| following referenced documents are indispensable for the application of this document
references, only the edition cited applies. For undated references, the latest edition of the
docpment (including any améndments) applies.

ISO|111145:2001, Optics~and optical instruments — Lasers and laser-related equipment — Voc
symbols

ISO[11146-1, Lasers and laser-related equipment — Test methods for laser beam widths, divergé
and|beam prépagation ratios — Part 1: Stigmatic and simple astigmatic beams

3

For

31

Scope

 as surgical drapes and other patient protective covers which claim o be laser-resistant.
em is given. It is not the purpose of this part of ISO 118100 serve as a general fire safety s

as such, this part of ISO 11810 does not cover other sources of ignition. It also does not cov

materials reflect portions of the beam and it;is necessary for the user to decide wheth

Normative references

n materials

ing surgical
|assification
becification,
er the issue

er specular

For dated
referenced

hbulary and

bnce angles

Terms and definitions

the purposes of this document, 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
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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 the ignition source has been removed

3.4
afterglow t

ime

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

3.5

combustio|
any continu

3.6
flammable
subject to ig

3.7
ignition
initiation of
3.8
melting be

softening of
etc.)

3.9

h
ng burning process that occurs on the test sample

nition and flaming combustion

combustion

haviour
a material under the influence of heat (including shrinking;dripping and burning of molten mat

patient protective cover

material, ot

3.10

ner than a surgical drape, intended to protect apatient

penetration resistance

ability of a 1

3.1
product
finished m¢g
materials (S

3.12
reusable p
product inte

3.13
single use
product inte

haterial to prevent the passage of laser energy

dical device (drape or other patient cover) that may be composed of one or more homogene
amples)

roduct
nded to be faundered and re-sterilized for multiple use

ndéd to be used once and then discarded

erial,

ous

3.14

surgical drape
material intended to be draped over a patient during surgery

3.15

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

4.1 General conditions

The suggested testing sequence for ignition is shown in Figure 1. The suggested testing sequence for
penetration is shown in Figure 2.

( Start )

Expose sample to
laser at oxygen
content x %

Did ignition
occurin4 sor
less?

Yes _|Classify sample as

Did the sample
14

ignite?

Did the 'sample
self-extinguish?

Yes |Classify sample as
12

Classify sample as
11y

Classify sample as
13

Figure 1 — Suggested testing sequence for ignition
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( Start )

Expose specimen
to laser at ambient
air conditions

|

. Y
Penetration in less es

than1s

. Yes
Penetration in less

Classifyas P4 |—

than 3 s

Penetration in less
than 10 s

Classify as P1

Measutre
temperature

Classify as P3

Classify as'RP2

Stop )

Figure 2 — Suggested testing sequence for penetration

411 Sampling

4111  Single-use products

Single use products shall be obtained directly from the packing in which the products are sold.
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41.1.2 Reusable products

Reusable products shall be tested new and after reprocessing to the point when 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 sample is cut into specimens of at least 150 mm in length by at least 50 mm in width, with the faster
burning direction (nq determined hy prpliminary quting) in the Inng direction

411.4 Quantities

Forleach parameter to be measured, 5 specimens shall be tested.

41.1.5 Conditioning
cimens shall be conditioned for 24 h at 20 °C + 2 °C and 65 % + 2 % relative humidity. Materigls requiring
Cial treatment or preparation shall be conditioned according to the manufacturer’s instructions for use. Any

Cial treatment or preparation shall be stated when reporting results.

Spe
spe
spe
NOTE These conditions have been chosen according to ISO 139;2005 to ensure standard test results fand simulate
opefating room conditions.

41 Testequipment

41.21 General
The)
flan

ass

ser-induced
source and

test apparatus shall consist of a draftzresistant ventilated chamber (required for the I3
mability tests, optional for other parameters), specimen holder, specimen rack, laser energy
pciated parts (see Figures 3 and 4).

41.p.2 Test chamber
The)

box

t shall be a
n openings

test chamber shall be constructed of a corrosion-resistant and laser and fireproof material.
with minimum dimensions of 365 mm length by 215 mm depth by 355 mm height with ventilati

at th
duri
sha
ach
cha
cles

e top and a door atone side. At least one side of the chamber shall have a glass window for
ng testing. One side of the chamber shall have a hole for the laser transmission system. The te
| be connectediwith the gas supply system in such a way that homogeneous ventilation of the
eved. A specimen rack shall provide support to mount the specimen at a 45° angle to the bq
mber. MeasUres shall be taken to ensure that no dangerous radiation leaves the chamber.
n filter<paper shall be positioned on the floor of the test chamber directly beneath the test s

observation
bst chamber
chamber is
pttom of the
A piece of
becimen for

detection'of-dropped particles capable of igniting other materials.

ced flammability tes

NOT er conduct of

the laser-indu

41.2.3 Specimen holder

The specimen holder shall consist of two U-shaped metal plates of appropriate size (material: stainless steel
or equivalent, approximately 2 mm thick). The specimen shall be fixed between the two plates which are held
together with spring clamps mounted along the sides of the plates. The plates shall be slotted and loosely
pinned for alignment. The size of the exposed specimen shall be 40 mm x 100 mm. Figure 4 shows an
example of a specimen holder.

© 1SO 2005 - All rights reserved
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Dimensions in millimetres

o
1
[¥g)
(¥
m
< :
2
3
90°
Key
Q 1 test chamber
XS
2 specimen holdgr
2365 3 laser
Figure 3 — Test chamber
Dimensions in millimgtres
40
2
[~
3 =
AN =
(¥g)
i " -
~N
1 Key
1 frame
50 2 specimen
3 aiming spot (25 mm from the bottom edge)

Two frame sections should hold material securely along both upright edges using clips or other means.

Figure 4 — Example of a specimen holder
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41.2.4 Laser system

A continuous wave (CW) CO, laser with a minimum power of 20 W at the specimen shall be used for all
measurements. The spot diameter (in accordance with 1ISO 11145 and ISO 11146-1) dgg shall be 2 mm for
laser induced ignition measurements and 1 mm for the penetration resistance measurement.

41.2.5 Power measurement

For measuring the power of the laser radiation and for determining the penetration resistance, power meters
which provide a measuring range from less than 10 mW to greater than 20 W shall be used. A response time
of < 0,25 s shall be used for the penetration resistance measurements. Testing shall be done at the power
denpity required for the test.

41.2.6 Environment

41.2.6.1 Ambient air conditions

The| tests under ambient air conditions shall be performed at room temperature of 20 °C[+2 °C and
65 % + 2 % relative humidity.

41.2.6.2 Oxygen-enriched atmospheres

Thel tests under oxygen-enriched atmosphere shall be performed at.oxygen concentrations of
a) |60 % +2 %, and

b) |atleast 95 %.

The| oxygen concentration within the test chamber shall be established at the desired level by proportional
mixing of nitrogen and oxygen by suitable means:

4.2| Testing procedure

Theltesting for ignition and penetration-shall be done on separate groups of 5 specimens.

NOTE The risk of penetration in¢reases with increasing power. At a given power setting, a small spof induces the
highst risk. For laser induced ignitionnof drapes, the risk increases with increasing spot diameter at a given ppwer setting.

Thel sequence of testing shatll’ be 21 % O, (@ambient air), (60 % + 2 %) O, then at least 95 % @,. Refer to
Figyres 1 and 2 for the testing protocol.

421 Specimen preparation

Each specimenafter conditioning (see 4.1.1.5), shall be attached in the frame. A composite material shall be
testpd as itds.ntended to be used.

4.2.Pc Laser-induced ignition

4221 For ambient air testing, place the specimen, the specimen holder and rack at a 45° orientation.
Close the chamber door. Record the temperature and relative humidity of the chamber.

4222 For testing in enriched oxygen atmospheres, place the specimen in the specimen holder and rack
at a 45° orientation. Close the chamber door and flow oxygen and nitrogen at a rate and time period sufficient
to establish an environment of

a) 60%+2%,or
b) atleast95 %

oxygen in the testing chamber. Verify the oxygen concentration by use of an oxygen analyser and appropriate
sampling techniques. Record the temperature and relative humidity of the chamber.

© 1SO 2005 - All rights reserved 7
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4223

Aim the laser beam spot normal to the specimen. Position the centre of the 2 mm spot at

centre of the specimen, 25 mm from the bottom edge.

4.22.4
4.2.2.5

specimens

4.2.3 Pen

4231
bench systg

4.2.3.2
specimen n
NOTE 1

4233

10 mW. Th¢ exposure time has to be measured.

Care shoul
laser powel

In order to ¢nsure that the power meter does not measure the temperatute increase of the specimen, it sh

be at least
NOTE )

4.23.4

laser irradigtion there was “afterflame” or “afterglow” or flaming.

4.2.3.5
5.3.
4.2.3.6
absorbs las|
surface neq
monitor the|
with a devi

temperaturg shall be noted in.addition to the class.

5 Classgification

5.1

Laser induced ignition (I)

Expose the specimen to the laser energy until ignition occurs or a maximum of 10 s.

the

Classify the tested specimen as 11, 12, 13, or 14 (see 5.1). Report whether during or after the laser
irradiation there is “afterflame” or “afterglow” or particles or droplets fall from the specimen. When all

have been tested at the given condition, classify the sample as outlined in 5.3.

etration resistance

m. Verify normal ambient air composition at 20 °C £ 2 °C and 65 % + 2 % relative humidity-

Adjust the spot diameter on the specimen surface to be 1 mm. Adjust the laser beamo hit
pormally.

'his 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 det

| be taken to shutter the laser beam as soon as possible after 10mW penetration to protect
meter.

b cm from the specimen.
'he value of 10 mW is the skin MPE for a 1 mm diameter 40,6 um beam at 0,33 s.

Classify the tested specimens as P1, P2, P3 orP4 (see 5.2). Report, whether during or after

When all specimens have been tested at the given condition, classify the sample as outline

Thermal response of P1 Class materials shall be done on all 5specimens. A material

er radiation will heat up. The temperature on the backside of the material opposite to the irradi
ds to be measured. Usinga laser exposure duration of 10 s at 20 W and at 1 mm spot diam
temperature of the back\surface with an appropriate device such as a thermographic camer
ce which contacts the_surface of the material, e.g. liquid crystal tape. The maximum dete

511 Evd

tical

the

ects

the

buld

the

d in

that
hted
bter,
a or
cted

try-specimen shall be graded according to the following classification system

Table 1 — Classification system for ignition

Class Ignite Time extisn(z;tish
I1 No — _
2 Yes — Yes
3 Yes >4s No
4 Yes <4s No
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