INTERNATIONAL ISO
STANDARD 19818-1

First edition
2021-06

Eye and face protection —<Protection
against laser radiation ==

Part 1:
Requirements and test methods

Protection des yeux et dudyisage — Protection contre le rajjonnement
laser —

Partie 1: Exigenceset méthodes d'essai

Reference number
1SO 19818-1:2021(E)

©1S0 2021



https://standardsiso.com/api/?name=8e5164d58f3c1591175eac4c41d877c5

ISO 19818-1:2021(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2021

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=8e5164d58f3c1591175eac4c41d877c5

Contents

ISO 19818-1:2021(E)

Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
IIUETOQUICEION........cco s \%
1 S0P ... 1
2 NOTTNATIVE TEECI@INICES .........oocco e 1
3 Terms and AeFIMITIOIIS ... 1
4' Rc\i“;l Clllcllt) fUl thc Pl UtCLtUl ..... 3
4.1 Performance requirements .3
4.1.1 Laser pulse and exposure duration .3
4.1.2  Optical density (OD) .o e e 4
4.1.3  Transmittance to ShOrt PUISES ... o e 4
4.14  Resistance category (RC) 4
4.1.5 Luminous transmittance 4
L3 TN 724 = ' o T o) /o] <1015 [ ) o US000 O SOO SO A 5
4.1.7  Field of VIEW . w5
4.1.8  Refractive power of filters and protectors. w5
4.2 Construction of Protectors. ... w5
4.3 Robustness of protectors..... .6
4.3.1 Basicrequirement .6
4.3.2  Optional reqUITEMENTS .. ... A s 6
4.4 Quality of material and surface of filters ... &ai o] 6
441 Material and surface defects .6
4.4.2  Scattered light ... S0 .6
4.5 Environmental stability .6
2T B €77 V=) - 1 O eSO .6
4.5.2  Filter and protector, resistance to heat and humidity w7
4.5.3  Stability to ultravielet radiation ... e 7
4.5.4  Resistance of filters and frames to ignition by contact with hot surface$............... 7
4.6 Marking .8
4.6.1 Marking requirements 8
4.6.2 Markingsyntax and examples of Marking............c o 9
4.7 Manufacturer’s;instruction and information ..., 12
4.8 Requirements not mandatory for protectors worn by patients during medical dr
aesthetictreatment With 1aSers ... e 13
5 TESEIMETIGESY...........oo ettt e et
51 GEIETAL ...
5.2 Optical density.........cc
5.3 Transmittance of short pulses
5% Resistance of filters and frames to laser radiation..
55 Luminous transmittance of filters............ce.
5-6 Seatteredtight———eeeee—
5.7 Resistance to elevated tEMPEIATULE ...
BIDLEOZTAPIY . ... 18
© 1S0 2021 - All rights reserved iii


https://standardsiso.com/api/?name=8e5164d58f3c1591175eac4c41d877c5

ISO 19818-1:2021(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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This document was developed in response to the worldwide stakeholders' demand for minimum
requirements and test methods for laser eye and face protectors traded internationally.

Preparation of this document aimed to draw upon the best aspects of these preceding standards,
and offer improvements where appropriate. The document was developed by a Joint Working Group
involving experts from ISO/TC 94/SC 6 (Eye and Face Protection) and IEC/TC 76 (Optical Radiation
Safety and Laser Equipment), to bring together the two aspects of personal protection and laser safety.

In tjie general context of eye and face protection 1SO 4007 gives the terms and detinitions. The test
methods are given in the ISO 18526 series, while the requirements for occupational eyle and face
protectors are given in the ISO 16321 series. Eye protectors for specific sports are mostly ddalt with by
the|ISO 18527 series. ISO 19734 is a guidance document for the selection, use andymaintengnce of eye

idance document addressing selection and use of personal eye and face protection agairst lasers is
curfently under development and will form a guide to users of protectors described in this document.

NOTE ISO 6161 was published in 1981 but was not widely adopted. The'document was four pagps in length.
No flevelopment of that document has taken place since 1981, althoughtcomparable regional stagdards have
since been developed (EN 20751 and EN 208!8l in Europe; ANSI Z136.721'in the United States).
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Eye and face protection — Protection against laser
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Scope

5 document is applicable to protectors intended to provide protection against.accidentd
hser radiation within the wavelength range 180 nm to 1 mm. It specifies\the require
hods and marking. Protectors intended for adjustment work on lasers ané-included in t

h specific application is a choice of the user. Laser protective filters used as viewing windc
ipment machinery or incorporated into optical instruments sueh-as operating micro
es that may be used for deliberate viewing of laser radiation as part of their function
scope of this document.

br radiation in the wavelength range below 180 nm, is{ absorbed in air, therefore ey
Lection should not be required.

5 document is applicable to devices intended for patient protection during medical laser |
bpt for treatment in the periorbital area. Guidarnce on eye protectors for patients (inclu
H for periorbital treatment) is given in ISO/TR22463.

Normative references

following documents are referred to in the text in such a way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest-edition of the referenced document (including any amendmen

4007, Personal protective’equipment — Eye and face protection — Vocabulary

16321-2:2021,°Eye and face protection for occupational use — Part 2: Additional requi
Lectors usedduring welding and related techniques

185265172020, Eye and face protection — Test methods — Part 1: Geometrical optical prop|

16321-1:2021, Eyé-and face protection for occupational use — Part 1: General requirement§

1 exposure
ments, test
he scope of

document and are marked in the same way as other protectors, but selection of appropriate eyewear

ws in laser
bcopes and
hire outside

e and face

brocedures
ding those

bir content
pplies. For
[s) applies.

fements for

erties

PS

18526-2:2020, Eye and face protection — Test methods — Part 2: Physical optical properti

[SO 18526-3:2020, Eye and face protection — Test methods — Part 3: Physical and mechanical properties

ISO

3

18526-4:2020, Eye and face protection — Test methods — Part 4: Headforms

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 4007 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

© IS0 2021 - All rights reserved
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3.1

resistance category

RC

rating for a protector that specifies its ability to withstand a given level of irradiance or radiant
exposure without compromise to its protective properties

Note 1 to entry: Laser filters and frames may provide different resistance categories for different laser modes,
wavelengths or wavelength ranges.

3.2

optical density (spectral)

oD
D)
logarithm

o the base 10 of the reciprocal of the (spectral) transmittance

Note 1 to enftry: Optical density is therefore expressed by the formula:

b =
where 7(A) i

Note 2 to en
by laser ene

[SOURCE: I
3.3

110810 T(A)

s the spectral transmittance.

Lry: Practically OD can be considered a measure of the orders of magnitude of attenuation experieficed

rgy passing through a filter.

S0 4007:2018, 3.10.1.21 - Note 1 to entry and Note 2 to entry have been modified.]

pulse durjtion

time intery

al between the half-peak power points at the leading and trailing edges of a pulse

Note 1 to enftry: For ultrashort pulses, pulse duration is linkéd to spectral bandwidth.

[SOURCE:

3.4

C 60825-1:2014, 3.69 modified - "incrément" changed to "interval"” in the definition, Nofe 1
to entry added and "measured" removed from the definition.]

reference points (for testing)
visual cenfkres

mounted 1|

Noteltoe

[SOURCE: I
definition.]

ry: See Figure 1.

enses points on each lenscorresponding to the intersection of the horizontal and vertical

planes thrlugh the pupils of the-appropriate headform when the protector is correctly fitted on it

SO 4007:2018;-3.8.7 modified - internal references in ISO 4007 have been removed from|the

© ISO 2021 - All rights reserved
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Key

V |reference points (for testing)

Figure 1 — Reference points forameunted lenses

4 |Requirements for the protector?

4.1l Performance requirements

4.1]1 Laser pulse and exposure duration

The laser pulse and exposure duration for which the protector is designated shall be detprmined in

accordance with Table 1.

Table 1 — Laser type classification

Pulse/exposure duration Laser type
S
>101 cab
>10°5 to <101 pa
21010 to <10-° Sa
<10-10 U

a

b
C = Continuous

P = Pulsed

S =Short Pulsed

U = Ultra Short Pulsed

Ilc L‘lll: pl ULCLLUI ib illLClldCd fUl jesivins L}ldll UIIT Ly pC Uf ‘ldbl:l CllliDDiUll, dll illLClldCb‘l
pulse and exposure durations shall be stated. If the protector is used for all the laser
pulse and exposure durations C, P and S for the same wavelength range and resistance
category (see 4.1.4), the symbol A shall be used.

Cincludes long-pulsed lasers and continuous wave lasers.

1

For the purposes of this document, “protector” is used as a general term for eye protector and/or eye and face
protectors used for laser protection.

© IS0 2021 - All rights reserved
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4.1.2 Optical density (OD)
The optical density shall be defined for each wavelength of intended use of the protector.

In the case of protectors intended for use at more than one wavelength, the value of the optical density
shall be specified for each wavelength and/or wavelength range.

Where the optical density is defined for a continuous range of wavelengths, the minimum value of the
optical density in the wavelength range shall be specified.

For optical densities greater than 2,9, the optical density shall be expressed as a whole number that
is no grea i i i i ater
than 8. Foi] optical densities of 2,9 or less, the optical density shall be expressed to a maximum,ofjone
decimal place and indicate the rounded down value of the actual optical density minus the uncerta|nty
of measurgment.

the
the

The optical density shall be measured in accordance with 5.2. The optical density of.any part of]

filters or f
case of eyd
value defi
ISO 18526+

Special fil

Fames through which exposure to incident laser radiation could occurtoithe eyes (in

protectors) or the face (in the case of face protectors) shall not be less.than the minimpum

hed by the manufacturer, taking into account the uncertainty. of measurement.
2:2020, Annex A.

fers, for example filters with dielectric coatings, show’,an’ angle-dependent sped

transmittalnce. For these filters, the spectral transmittance shall be_measured for the entire ang

range from
density is
supplied w

0°to 30° angle of incidence at intervals no more than 5° (see 5.2). Where the specified opt
imited to this range of angles, a written warning shall'be included in the user informa
ith the protector (see 4.7).

4.1.3 Transmittance to short pulses

The spectr
durations
duration c

4.1.4 Re

al transmittance of the protectors intended for use with S and/or U pulse and expoq
[see Table 1) shall be tested for saturable absorption using a laser with pulse or expoq
rresponding to S and/or U (see Table1) in accordance with 5.3.

sistance category (RC)

For the int
or wavele

ended use of the protector,/the resistance category for the specified individual waveler
gth range shall be determined. For protectors with multiple specified wavelength;

wavelength ranges, the resistance categories of each of the specified multiple wavelengths or ¢
of the spegified wavelength ranges shall be determined. The resistance category/categories shal
tested in a¢cordance with 5.4.

The filter(g), side-shields and other parts of the frame or support that have a protective function s

maintain

least_the/specified optical density under the level of exposure specified in 5.4 for at 1

See

tral
1lar
ical
[ion

ure
ure

gth

or
ach
| be

hall
past

five seconds or atleast 50 pulses, whichever is the longer period, delivered, if possible, within no n
than 10 s.

ore

Failure or decrease of protective properties could be due to burn, cracks, structural melting,
photobleaching including reversible photobleaching, delamination of coatings, saturable absorption.
This list is not exhaustive. Visible damage to the filter or the frame is permitted provided this does not
affect its protective properties.

4.1.5 Luminous transmittance

The photopic luminous transmittance of the protective filters shall be specified and determined in
accordance with 5.5. Where the luminous transmittance is less than 20 %, a warning shall be included
in the information supplied with the protector [see 4.7 i)] that it has a low luminous transmission that
may affect the wearer’s awareness of other hazards.

© ISO 2021 - All rights reserved
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4.1.6 Dynamic protection

For filters that exhibit an increase in optical density in response to an exposure to incident laser
radiation, the time taken for the optical density to reach its full specified protective level should be
determined and specified. Dynamic protectors should provide protection whenever laser radiation is
incident on any protective part of the protector.

4.1.7 Field of view

When measured in accordance with ISO 18526-3:2020, 6.2, protectors, in the as-worn position, shall

haveaminimum unobstructed field of view in front of each eye of 40° fnmpnrq”y and 20°na ally in the
horjzontal meridian, and 30° superiorly and inferiorly in the vertical meridian.
4.1)18 Refractive power of filters and protectors
When assessed in accordance with [SO 18526-1:2020, Clause 6, the maximum refractive powgr of filters
and protectors with no corrective effect shall be as given in Table 2.
Table 2 — Maximum refractive power of filters and protectors'with no corrective|effect
Spherical power | Cylindrical power Prism imbalance
Mean value of the | Absolute difference horizontal verttical
fodal powers (Fy, F;) | between the focal
inthe two principal | powers (Fy, F,) in
meridians the two principal base out base in
meridians
(Fy + F3)/2
[Fy = £
dioptres (D) dioptres (D) prismvdioptres (A) prism dioptres (A) prism dipptres (4)
+0,09 0,09 0,75 0,25 0]25

The
car

4.2

All
the

tests for determining the refractive;power and prism imbalance of filters and protectc
fied out in accordance with ISO 18526-1:2020, Clause 6.

Construction of protettors

parts of the protector, shall be designed so that no hazardous laser radiation can pene
sides, or from above-or below the horizontal plane. This requirement is met if, for a

rs shall be

trate from
horizontal

angular range a from=50° (nasal side) to +90° (temporal side), the specified level of protection is
proyided within the Vertical angular range 5, where f is subtended at the corneal vertex apd satisfies
the[following tweoconditions.
Thg upward.}imit of 5, (measured upwards from the horizontal plane), in degrees (°), shallbe at least,
as given byFormula (1):

B 55—0-6013-(e—12Y 13 10=6(e—12) )

The downward limit of 8; (measured downwards from the horizontal plane), in degrees (°), shall be at

least, as given in Formula (2):

B, =-70+1075 (0—22)* +2,3x 1076 (a—22)* (2)

NOTE The protected area does not apply to filters having limited angular coverage, e.g. dielectric
interference coatings.

The filter and frame shall meet the requirements of ISO 16321-1:2021, 6.6, for frame transmittance,
paying particular attention to air vents or gaps in the protector.

© IS0 2021 - All rights reserved
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Testing shall take place on each of the headforms, in accordance with ISO 18526-4, specified by the
manufacturer for which a conformity claim is intended. If a headform is not specified, then testing shall
be carried out on the 1-M headform of [SO 18526-4.

4.3 Robustness of protectors

4.3.1 Basicrequirement

Filters shall satisfy the requirement for minimum robustness as specified in ISO 16321-2:2021, 4.3.4.

4.3.2 Op

For applic
requireme
in [SO 163

It is somef]
protection
nearer the

4.4 Qua

4.4.1 Ma

The tests

with ISO 1
be exclude
to impair
other defeq

4.4.2 Sc;

Wide angle
3 %.

If the luminous transmittance is ‘equal to or greater than 20 %, measure the wide angle scatte

accordancg

If the lumi}
ISO 18526-

The reduc
below 20 ¢
than:

tional requirements

itions where mechanical strength of filters and protectors is required, the basie’imj
nt of ISO 16321-1:2021, 7.4 or one of the high speed impact resistance requirements’speci
1-1:2021, 7.10 shall be met.

imes necessary to have a lens to provide the mechanical protection Belhind the filter
eye.
lity of material and surface of filters

terial and surface defects

or determining material and surface defects of filters shall be carried out in accordd
B526-3:2020, 6.6, except for a 5 mm wide portienraround the edge of the filter which s
H from the assessment area. Filters shall be frée from any material or surface defects li
he intended use, such as bubbles, scratches¢inclusions, dull spots, mould marks, scorin

ttered light

scatter of filters with luminqus transmittance equal to or greater than 20 % shall not exd

with ISO 18526-2:2020, 14.1.

hous transmittahce is less than 20 %, measure the narrow angle scatter in accordance V
2:2020, 14.2.

bd lumin@ance coefficient I (narrow angle scatter) of a filter with luminous transmittg
o shall'be determined in accordance with ISO 18526-2:2020, 14.2 and shall not be gre

pbact
fied

for

against laser radiation. In ISO 16321-1, the mechanical requirements apply to the elenpent

nce
hall
kely
> Or

ts originating from the manufacturing proeess. No holes are allowed anywhere in the filtlers.

eed

r in

vith

nce
hter

1*=0,5(cd/m%)/Ix

4.5 Environmental stability

4.5.1 Ge

neral

(3)

The following subclauses apply to both the filters and those parts of the frame that perform a laser

protection

function.
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4.5.2 Filter and protector resistance to heat and humidity

After exposing the protector to the conditions described in 5.7, the optical density, as described in 4.1.2,
shall not fall below the specified value. The luminous transmittance of the filter, as described in 4.1.5,
shall not fall by more than 10 % of the specified value, as given in Formula (4):

AT,
—1<10% 4)
TV
where
T is the initial luminous transmittance;

\'4

At, isthe change in luminous transmittance

4.5/3 Stability to ultraviolet radiation

After exposure to ultraviolet radiation in accordance with ISO 18526-3:2020, 6.8.2, the prpperties of
protectors shall not change to such an extent that they no longer satisfy/the requirements|of 4.1. The
relgtive change in the luminous transmittance of the filter, 7, shalkbe<10 % [see Formula ({4)].

If the luminous transmittance of laser protective filters decredses by more than 10 % but [the optical
denisity OD value(s) remain(s) within the range specifiedy\in 4.1.2, a second irradiatign shall be
performed in accordance with ISO 18526-3:2020, 6.8.2, .en‘the same sample. The relativg change of
lunfinous transmittance due to the second irradiation shall not be greater than 10 % and [the optical
denisity OD value(s) shall remain within the range specified in 4.1.2.

Aftér exposure to ultraviolet radiation in accordance with ISO 18526-3:2020, 6.8.2, protgctors shall
me¢t the requirements of 4.4.2 for narrow or wide angle scatter. Measurement of narrow orwide angle
scafter is carried out after the second irradiation, if that was needed, in other cases aft¢r the first
irrgddiation.

4.514 Resistance of filters and frames to ignition by contact with hot surfaces

Thd test shall be carried out omsthe frame and lenses in accordance with ISO 18526-3:2020, p.10. In the
test, the filters and frames shall not ignite or continue to glow.

© IS0 2021 - All rights reserved 7
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4.6 Marking

4.6.1 Marking requirements

Permissible marking combinations of optical density OD and resistance category are given in the
shaded area of Table 3. OD or resistance category values outside the shaded area in Table 3 shall be
marked with the corresponding maximum value within the shaded area.

Table 3 — Permissible combinations (shaded area) in marking of the optical density OD and fhe
resistance category
Resistance Optlcal density
categorly oD <1 0D1-2 0D3 0D4 0D5 o6 |,0D7 | oD§
1 and % Marked with OD5
3 N Marked
~O with QD7
4 , N7
c Marked with Marked Q)
3 arke
resistance with Marked ((
category 2 v with Marked Q
resistance / with Q
6 category 3 resistance X N
category 4 resistance\™
category 5
Examples flor protectors whose measured properties lie in the non-shaded marking area: If a proteftor
has measured OD2 and measured resistance category;5, this would lie outside the shaded area|OD
cannot be marked at greater than the measured value and thus the protector should be marked as pD2

and resist:
category 5
lie outside
and thus th
table entry

ince category 3, derived by looking at the table entry for OD1-2 and measured resista
On the other hand, if a protector has-measured OD8 and resistance category 2, this w¢
the shaded area. Resistance category cannot be marked at greater than the measured v
e protector should be marked OB5 and with resistance category 2, derived by looking af]
for measured OD8 and resistance category “1 and 2”.

[lowing information:

velength(s) and/orthe upper and lower limits of the wavelength range(s) in nanometres
the protectionfis specified;

lical density at the specified wavelength(s) and/or over each wavelength range for which
tion isspecified (see 4.1.2).

the ty;re ortypes of laser emission as specified in

Table 1;

nce
uld
hlue
the

shall be clearly and permarnently marked on any suitable and appropriate part of the product

for

the

for C, P and S, the resistance category and, if tested for pulse duration <10-10 s the marking U. If the

protector is intended for different laser pulse and exposure durations or for different wavelengths,
the resistance category should be specified for each application. The specific test conditions for the
marking U are to be included in the user instruction and information per 4.7 f) (see Note).

Protectors
with the fo
a) the w3
which
b) theop
protec
0)
d)
NOTE
e)
f)
g)
8

U-rating cannot be extrapolated across wide ranging laser parameters (see 5.4), so no value for
the resistance category is given.

if the protector is tested on a headform other than the default 1-M;
the label “PATIENT” if the protector is for use by patients only;
the number of this document ISO 19818-1;

© ISO 2021 - All rights reserved
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i)
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the name or trade mark of the manufacturer;

the impact level according to ISO 16321-1:2021, Table 18, if applicable.

The information a) to i) shall be marked in the order listed and in a single line, or separated into two
groups where a) to d) are marked together as one group in that order in a single line, and €) to i) are
marked as a second group in that order on a different line or in that order on a different part of the
protector.

The information a) to d) shall be grouped together for all applicable wavelengths.

Wh
one|
con|
for
gro
inc
In 4
nm

4.6
Thd

Thd
the

Ard

1 C thc lJl UtC\,tUl ;O ;utcudcd fUl UuovT Clt I1IIUITC thqll UIIC iud;v;dual VVClVC}CllSth Cllld/l\.ll ;ll

wavelength range then the individual wavelengths and/or wavelength ranges shall
secutively followed by the marks for b), c), and d) provided that each of b), ¢) and d} at
h11 applicable wavelengths. Where this is not the case, a), b), c) and d) shall be marked as
1p for each separate wavelength or wavelength range, and all such separate groups shall
ose proximity on the protector.

11 cases where multiple wavelengths and/or wavelength ranges are marked consecutive
(for nanometre) need only be marked once, following the last wavelehgth marked in thz

2 Marking syntax and examples of marking
following syntax rules shall apply (see Figure 2 and Figure 3 for pictorial representatior

wavelength, optical density OD, and resistance category markings on the product, tog
standard marking and (if applicable) the certification marking:

shall collectively be termed a rating group.

ting group shall comprise:

one or more rating blocks; and

a standard and certification block

ting block shall comprise:

a wavelength block; followed by a space and then

an optical density(BD) block; followed by a space and then
aresistance category block.

andard and’certification block shall comprise:

the characters “ISO 19818-1"; followed by a space and then

more than
be marked
e identical
a separate
be marked

ly, the unit
t group.

):

ether with

th.

ifapplicable the certification marking which may be an alpha numeric string of any leng

NOTE1 Anexample of a certification marking (in Europe) is “CE”.

If there is more than one rating block in a rating group, then either:

Aw

each rating block should be on a new line; or

the "|" symbol should be used as a separator.

avelength block shall comprise:

a list of individual wavelength(s) and / or wavelength range(s) separated by spaces;

with the unit being included, and the unit shall be nm.
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An individual wavelength shall be shown as:

— thewa

velength, followed by the letters "nm", with no spaces in the string.

A wavelength range shall be shown as:

— the lower wavelength, then a dash, then the upper wavelength, then the letters "nm", with no spaces
in the string.

An optical density (OD) block shall comprise:

the let

ers OD followed by a Qinglp number

NOTEZ2 1

A resistang

one or
A resistang

one or
test co

if the
abbrey

NOTE3 1
specify one
optical deng

It shall bq

aforementjoned rules are met.

The orderi

in wav
for tes

if man

However tlhe manufacturer shall:

— always
— e.g. thg
NOTE4 |

Examples

In all theiexamples in this sub clause the certification marking is shown as XX.

'his only relates to the marking. OD is marked rounded down, e.g. 2,5 as 2.
e category (RC) block shall comprise:
more resistance category sub blocks separated by spaces.

e category sub block shall comprise:

ndition) by a space and then the letter U;

Fesistance category is the same for all of test conditions~G, P, and S, then “CPS” may
iated to “A”.

'he reason that no resistance category is specified for tést condition U is that it is not possib
set of resistance category test conditions for U protectors that will apply to all pulse durations
ities.

permissible to split the markings over@arious areas of the product, providing

hg of markings should generally be:

elength order, then test condition’ order - i.e. the respective resistance category/catego
[ conditions C, P, and S, followed'by (if the filter is rated for test condition U) the letter U;

Ifacturer wishes to put poptlar wavelengths (e.g. 1064nm) towards the front that is allov

respect the CPSU/ordering;
followingshall not be allowed: 1 064nm OD6 P5 C4 ISO 19818-1 XX

fsyntax and marking:

more of the letters C, P or S followed by a single digit, followed (if the tilter is rated for the U

be

e to
and

the

ries

Ued.

EXAMPLE 1

A marking of 1000-1300nm OD5 S4

with ISO 19818 -1 XX marked elsewhere on the protector.

These marks indicate:

the opt

10

the wavelength range covered is 1000-1300nm

ical density (OD) is at least 5 for the intended exposure type across this wavelength range

intended for a S laser, pulse duration 21019sto <105 s
resistance category 4

ISO 19818-1 standard
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— XX - the certification marking

EXAMPLE 2 550-750nm 1000-1300nm OD5 P4, with ISO 19818-1 XX marked on the protector.
EXAMPLE3  10600nm OD6 C5, with ISO 19818-1 XX marked on the protector.

EXAMPLE4 880nm OD4 C2, with ISO 19818-1 XX and PATIENT marked on the protector
EXAMPLES5 A simple example of the required marking for the OD and resistance category is:
1000-1300nm OD5 S4 U

EX MPLE £ A nora coxanlay avaranla 1o,
Lo T O E-CoOThHprElcCxaripreTSt

400r520nm OD4 CP3

500}550nm OD5 PS4

633hm OD3 C2

100p-1500nm OD4 S3

106finm OD6 S5

EXAMPLE 7  An alternative presentation, using the “|” separator is as follows:
400f520nm OD4 CP3 | 500-550nm OD5 PS4 | 633nm OD3 C2 | 1000<1500nm OD4 S3 | 1064nm OD6 Sp

Prepented as a syntax this example (including the standard number and the certificatiop marking)
appears as shown in Figure 2.

400-520nm O0D4 CP3 | 500-550nm OD5 PS4<}."« ¢ « | 1064nm OD6 S5 | ISO 19818-1 XX
| | | | | | | |

Rating Rating Rating Standard and
Block 1 Block 2 Block N Certification
Block
I
Rating Group

Figure(2 — Example syntax for protector rating block and group

However, to caterdor full generality, more complex rating block formats shall be allowed. An|example is
shopvn in Figure'3:

500-550nm OD5 CP3 S4

l O I Y |

Wavelength

Block
RC Sub Block 2
RC Sub Block 1
0D Block

Figure 3 — Example of marking a more complex rating block
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4.7 Manufacturer’s instruction and information

The manufacturer shall provide with each protector at least the following information either in written
or electronic form:

a)

d)

j)

p)

12

general guidance on the selection and use of laser eye or face protection, including the need to
base this on the results of a risk assessment, and a recommendation to refer to a specific relevant
national or international guidance document;

clear indication that patients’ eyewear should not be used by a laser operator;

D e—foltowimg{orequivate wording— wWarming: Ttresetectiomrof approprjate
protection must be based on both the optical density (OD) necessary to reduce the incident laser

an example of reproduction of the marking required in 4.6:1>and an explanation of its meanfing,
includgd, if tested, the test conditions and limitations relating to the U-marking, e. g. wavelength,
beam ¢liameter, repetition rate and duty cycle;

The ingreased temperature range, when applicable;*over which the performance of the proteftor
meets [the specification;

a declgration of the protector’s specificatian iirterms of the parameters defined in 4.1;

the value, expressed as a percentage, of the luminous transmittance of the filter(s) and, where this
value ifs less than 20 %, the following (or equivalent) wording: “Warning: this laser protector hps a
reducqd luminous transmission that'may affect the wearer’s awareness of other hazards”;

NOTE Visible light transmittance (VLT) is frequently used as an optional term in addition to lumipous
transmjittance.

if appfopriate, a warfing using the following (or equivalent) wording: "Warning: This laser
protecfor may affect eglour perception”. It can be assumed that any protector providing protection
in the Yisible waveband will have an effect upon colour perception and needs to be accompanied by
this warning;

a warnjing; where applicable, that protection is limited to the angular range 0° to 30°;

Thh L L) £, Joialadl dearands. H R & 4.2
e AdUIUTIIS) TUT WIILIT LHT PIULCLLUL 1S dpPppPJIUpHIdatt (STC T.4 ),

instructions for the inspection, use, care, storage, cleaning and disinfection of the protector, and
guidance on when and under what circumstances it should be replaced;

the name and address of the manufacturer or supplier of the protector, and either a contact
telephone number or email address from where further information and advice on the protector
may be obtained;

a warning that the information should be kept with the product and not discarded;

“Not for protection against mechanical hazards” unless the protector has been marked with an
impact level according to 4.6.1 i) or “ISO 16321” to denote basic impact level.
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Specific national or regional regulations with regard to information to be supplied by the manufacturer
might have additional and/or different mandatory requirements. For example, different wording of the

war

ning statements but with the same intent can be permissible.

4.8 Requirements not mandatory for protectors worn by patients during medical or
aesthetic treatment with lasers

The Subclauses listed in Table 4 are not mandatory for protectors intended to be used by patients

und

ergoing medical or aesthetic treatment with lasers.

Table 4 — Subclauses not mandatory for protectors intended for patients

Subclause Description

4.1.5 Luminous transmittance

Field of view

S

1

N

N

1

co

Refractive power of filters and protectors

N

4 Quality of materials and surface.of filters

5

5.1

The
unl
ran
sup|

The
The
are
acc
nec

Test methods

General

protectors described in this document are intended«fet use at ambient temperatures of
bss specified in particular requirement(s). Wheré’a manufacturer claims a greater te

testing schedule in Table 5 shall be applied to testing of filters, frames and complete
sequence of testing 1 to 9 and 13 to.16' may be changed. At least 16 filters or 8 complete
required for testing. If testing for.several wavelengths (wavelength ranges) or testing
prding to 5.4 and/or several optional requirements are required, more than 16 samp
pssary. Testing may be carried out on individual parts of the protector before assembly.

23 £ 5) °C,
mperature

be, testing shall be performed at the extremes of'that temperature range, and information shall be
plied to the user in accordance with 4.7 g).

protectors.
protectors
conditions
es may be

Taljle 5 — Test schedule for filters, frames and complete protectors, for protection against laser

radiation
Number of | Requirément |Subclause [Number of filters, frame samples and complete protedtors
testing
1 Maxking 4.6
2 Material and 441 3
surface defects
3 Field of view 41.7 1 frame or
comnlete
protector
4 Construction 4.2 1
of filters
5 Scattered light 4.4.2 3 3
before test 10
and 11
6 Luminous 5.5 3 3
transmittance
before test 10
and 11

a

Note Empty field - means no testing specified

Additional requirements are tested as stated in ISO 18526-3. The number of frames depends on the test method.
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Table 5 (continued)

Number of
testing

Requirement

Subclause

Number of filters, frame samples and complete protectors

7

Refractive
power before
test 10 and 11

N
—_
co

Prism imbal-
ance

N
—_
co

3 frames

Spectral op-

fical dancityy

3 filters/frames

3 filters/frames per wavelength

andtact condiri o
o

cTreoratroTe »4

(OD) at wave-
length A before
test 10 and 11

and test condi-
tion

T cC ST CoTTtTIeroTT

10

Resistance
to ultraviolet
radiation

N
1
@8]

3 filters

11

Protection at
extremes of
temperature

12

Quality of
material and
surface

13

Scattered light
after test 10
and 11

14

Luminous
transmittance
after test 10
and 11

15

Refractive
power after
test 11

16

Spectral op-
tical density
(OD) at wave-
length A after
test 10

17

Mechanical
strength

|'.'P
o

10 or 12

depends on the requirement

18

Resistance

of filters.and
frames to laser
radiation A

3 filters/frames
per wavelength
and test condi-
tion

3 filters/frames per wavelength|
and test condition

19

Resistance to

filters/

ignition

frames 7-9

20

Transmittance
of short pulses

21

Dynamic pro-
tection

22

Optional re-
quirements

depends on requirement/ test
procedure

Note Empty field - means no testing specified

a  Additional requirements are tested as stated in ISO 18526-3. The number of frames depends on the test method.

14
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