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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-22: Particular requirements for basic safety and essential
performance of surgical, cosmetic, therapeutic and diagnostic

| ereauinment
as CHHP

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
pll national electrotechnical committees (IEC National Committees). The object of IEC.is to pron|
nternational co-operation on all questions concerning standardization in the electrical and «electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter /referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natiomal Committee intere
n the subject dealt with may participate in this preparatory work. International, governmental and 1
povernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordanCe“-with conditions determined
pagreement between the two organizations.

«

The formal decisions or agreements of IEC on technical matters express,.as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for intefnational use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are"made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible“for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible if’their national and regional publications. Any diverg¢g
between any |IEC Publication and the corresponding national or regional publication shall be clearly indicate]
he latter.

EC itself does not provide any attestation_of conformity. Independent certification bodies provide confor
pssessment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible for
services carried out by independent.cértification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IE€ ar its directors, employees, servants or agents including individual experts
members of its technical commiittees and IEC National Committees for any personal injury, property damag
bther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
expenses arising out_ ofs the publication, use of, or reliance upon, this IEC Publication or any other
Publications.
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Attention is drawn*to the Normative references cited in this publication. Use of the referenced publications is

ndispensablefok the correct application of this publication.

Attention 4S\drawn to the possibility that some of the elements of this IEC Publication may be the subjed
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

t of

es

made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60601-2-22 has been prepared by IEC subcommittee 76: Optical
radiation safety and laser equipment.

This fourth edition cancels and replaces the third edition published in 2007 and
Amendment 1:2012. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) it takes account of IEC 60601-1:2005/AMD1:2012 and IEC 60825-1:2014, which have
been published Since publication of the third edition;

b) |it addresses technical and safety issues which have arisen since publication of the, third
edition;
c) [the scope of this fourth edition differs from the scope of the third edition. lf-new includes

CLAss 1C laser equipment, as defined in IEC 60825-1:2014, when the ENCLOSED LASER is
CLAss 3B or 4;

d) [LED (light emitting diode) products are now excluded from this documeént as medical LED
products may be covered by IEC 60601-2-57.

The text of this International Standard is based on the following documents:

CbhV Report onsveting
76/580/CDV 76/6410/RVC

Full information on the voting for the approval of this International Standard can be found in
thel report on voting indicated in the above table,

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

In this document, the following print types are used:

e [requirements and definitions: roman type;
o |test specifications: italic type;

e |informative material appeafing outside of tables, such as notes, examples and references: in smaller type.
Normative text of tables is'also in a smaller type.

e |TERMS DEFINED IN"CLAUSE 3 OF THE GENERAL STANDARD, IN THIS PARTICULAR STANDARD OR| AS
NOTED: SMALL CAPITALS.

In feferring tothe structure of this document, the term

e | “clause”™ means one of the seventeen numbered divisions within the table of contents,
inclusive of all subdivisions (e.g. Clause 7 includes subclauses 7.1, 7.2, etc.);

° “sihclause” means a numbered subdivision of a clause (eg 71 72 and 72 1 arelall
subclauses of Clause 7).

References to clauses within this document are preceded by the term “Clause” followed by
the clause number. References to subclauses within this document are by number only.

In this document, the conjunctive “or” is used as an “inclusive or” so a statement is true if any
combination of the conditions is true.

The verbal forms used in this document conform to usage described in Clause 7 of the
ISO/IEC Directives, Part 2:2018. For the purposes of this document, the auxiliary verb:

e “shall” means that compliance with a requirement or a test is mandatory for compliance
with this document;
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e “should” means that compliance with a requirement or a test is recommended but is not
mandatory for compliance with this document;

e “may” is used to describe a permissible way to achieve compliance with a requirement or
test.

A list of all parts of the IEC 60601 and IEC 80601 series, published under the general title
Medical electrical equipment, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the| specific document. At this date, the document will be

e |reconfirmed,
e |withdrawn,
e |[replaced by a revised edition, or

e |amended.

IMPORTANT - The 'colour inside’' logo on the cover page ofthis publication indicates
thgt it contains colours which are considered to beD useful for the corrdct
ungderstanding of its contents. Users should therefore ‘print this document using| a
colour printer.
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INTRODUCTION

This document amends and supplements [|EC 60601-1:2005 and IEC 60601-
1:2005/AMD1:2012, Medical electrical equipment — Part 1: General requirements for basic
safety and essential performance.

This document also refers to IEC 60825-1:20072014. The requirements of this document are
the minimum that need to be complied with, in order to achieve a reasonable level of safety
and reliability during operation and application of medical laser equipment.

An|asterisk (*) as the first character of a title or at the beginning of a paragraph or table\fjtle
indjcates that there is guidance or rationale related to that item in Annex AA. Understandjing
thel reasons for these requirements will not only facilitate the proper application. of fthis
dogument but will, in due course, expedite any revisions necessitated by changes-in clinical
prdctice or by developments in technology.
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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-22: Particular requirements for basic safety and essential
performance of surgical, cosmetic, therapeutic and diagnostic
laser equipment

-1~ Scope, object and related standards
use 1 of the general standard’ applies, except as follows:

.1.1 Scope

blacement:

s part of IEC 60601 applies to the BASIC SAFETY and ESSENTIAL, PERFORMANCE of la

eqlipment for—either surgical, therapeutic, medical diagnostic{) cosmetic or veterin
;tlications intended for-its use on humans or animals, classified as-a-ctAss-3B-orcLAsE 4

ser
ary

E

=g
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R

ER PRODUCT-as—defined h\l 322 and 323 inl1EC B60825-1 hereafterr
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LPMENT LASER PRODUCT of CLASS 1C where the ENCLOSEDR LASER is O
\SS 3B, or CLASS 4.

Q rrad to 3¢ |
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CLASS 3B or 4,
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P

or
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ME
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PICAL ELECTRICAL EQUIPMENT or MEDIEAL ELECTRICAL SYSTEMS which incorporate lasers
rces of energy being transferred?to the PATIENT or animal and where the lasers
cified as above, are referred to as “laser equipment” in this document.

- covered—by EC 60825-1 -and-|EC 60601-1
DUCT, are covered by I[EC 60825-1:2014 and by the general standard

clause or subclause' is specifically intended to be applicable to ME EQUIPMENT only, o
SYSTEMS only, the title and content of that clause or subclause will say so. If that is not

se, the clause or-subclause applies-beth to ME EQUIPMENT and to ME SYSTEMS, as relevan}.

as
are

[E 21 LASER PRODUCTS for thesétapplications classified as-a-ctAss 4+ 4M2,2M-or CLASS 3R LASER PRODYCT,
a Class 1, Class 1M, CLASS 2, Class 2M or CLASS 3R LASER

Hazards inherent in the intended physiological function of laser equipment within the scope of
this document are not covered by specific requirements in this document except in 7.2.13,
Physiological effects, of the general standard.

NOTE 2 See also 4.2, RISK MANAGEMENT process, of the general standard.

NOTE 3 If the laser equipment is CLASS 1C according to IEC 60825-1:2014 and is used as a laser appliance
sehold, it is covered by IEC 60335-2-113:2016.

hou

ina

1

In this document, "the general standard" means IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012.
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201.1.2 Object

Replacement:

The object of this document is to establish particular BASIC SAFETY and ESSENTIAL
PERFORMANCE requirements for the safety of surgical, cosmetic, therapeutic and diagnostic
laser equipment.

Adfdlition:

This document refers to those applicable collateral standards that are listed in Clause 2 of the
general standard and Clause 201.2 of this document.

1EQ-60601-1-3 does not-apply-

.1.4 Particular standards

201
Re|
In]

Addlition:

For brevity, IEC 60601-1:2005 and~4EC 60601-1:2005/AMD1:2012 are referred to in fhis
dog¢ument as "the general standard™. Collateral standards are referred to by their document
number.

The¢ numbering of sections, clauses and subclauses of this document corresponds to tha{ of
th{general standard or applicable collateral standard. The changes to the text of the gengral
staphdard are specifiediby the use of the following words:

"Re¢placement”_means that the clause or subclause of the general standard or applicaple
collateral standard is replaced completely by the text of this document.

"Addition’\ means that the text of this document is additional to the requirements of fhe
gerreral standard or applicable collateral standard.

"Amendment" means that the clause or subclause of the general standard or applicable
collateral standard is amended as indicated by the text of this document.

Subclauses or figures which are additional to those of the general standard are numbered
starting from 201.101, additional annexes are lettered AA, BB, etc., and additional items aa),
bb), etc.

Subclauses or figures which are additional to those of a collateral standard are numbered

starting from 20x, where “x” is the number of the collateral standard, e.g. 202 for
IEC 60601-1-2, 203 for IEC 60601-1-3, etc.
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The term "this document" is used to make reference to the general standard, any applicable
collateral standards and this document taken together.

Where there is no corresponding section, clause or subclause in this document, the section,
clause or subclause of the general standard or applicable collateral standard, although
possibly not relevant, applies without modification; where it is intended that any part of the
general standard or applicable collateral standard, although possibly relevant, is not to be
applied, a statement to that effect is given in this document.

Concerning laser radiation safety of laser equipment, IEC 60825-1:2014 applies, except for

thel relevant requirements that are specified, changed or amended in this document.

201.2 Normative references

)
Q

use 2 of the general standard applies, except as follows:

Addition:

IEG 60601-1:2005, Medical electrical equipment — Part X/ General requirements for bdgsic
safety and essential performance
IEG 60601-1:2005/AMD1:2012

IEQ 60825-1:20072014, Safety of laser productS ~ Part 1: Equipment classification and
requirements
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Clduse 3 of th@eneral standard applies, except as follows:

Ad J’ition%O

AE
ACCESSIBLE EMISSION LIMIT

maximum accessible emission permitted within a particular class where the accessible
emission is the level of radiation determined at a position and with APERTURE stops (when the
AEL is given in units of watts or joules) or limiting APERTURES (when the AEL is given in units
of W-m-2 or J-m-2)

[SOURCE: IEC 60825-1:2014, 3.2 and 3.3, modified — The two definitions have been
combined into one.]

201.3.202

AIMING BEAM

beam of optical radiation, producing a visible spot, intended for indication of the anticipated
point of impact of the WORKING BEAM
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201.3.203
AIMING LASER
laser emitting an AIMING BEAM

201.3.204

APERTURE

opening of the BEAM DELIVERY SYSTEM through which laser radiation is transmitted, thereby
allowing human access to such radiation

[SOURCE IEC 6082512014 3.8, mod|f|ed — In the deflmtlon "any opemng in the
v e Ny A RY

opfical system which guides the laser radiation from its origin to the WORKING Aﬁ)%

201.3.206 ('1/(1/
CLpss 1C ’
claps of any LASER PRODUCT which is designed explicitly for contact lication to the skir or
nom-ocular tissue Q)
Q

[SOURCE: IEC 60825-1:2014, 3.19, modified — The list @g)notes to entry have bgen

deleted.] s\\

201.3.207 O

CLASS 2 Q

claps of any LASER PRODUCT in the wavelength ? from 400 nm to 700 nm which durjing
op¢ration does not permit human access to IaseQ( diation in excess of the AEL of CLASS 2

[SOURCE: IEC 60825-1:2014, 3.21, mo%é@d In the definition, "for applicable wavelengfths
and emission durations" and the text in parentheses have been deleted.]

201.3.208 A\Q’
CLAss 3B

claps of any LASER PRODUCT k-h during operation permits human access to laser radiarﬂ:on
in ¢xcess of the AEL of Claie and CLASS 2, as applicable, but which does not permit hunpan
acgess to laser radiation xcess of the AEL of CLASsS 3B for any emission duration gnd

wayelength @

[SOURCE: IEC @?5-1:2014, 3.23, modified — The term and definition have been modiffed
to fefer only to@gA s 3B. In the definition, the text in parentheses has been deleted.]

201.3.209 OQ~

CLpss 3
claps ny LASER PRODUCT which during operation permits human access to laser radiation
in ¢ s of the AEL of Class 1 and CLASS 2, as applicable, but which does not permit hu

access to laser radiation in excess of the AEL of CLASS 3R for any emission duration and
wavelength

[SOURCE: IEC 60825-1:2014, 3.23, modified — The term and definition have been modified
to refer only to CLASS 3R. In the definition, the text in parentheses has been deleted.]

201.3.210

CLAss 4

class of any LASER PRODUCT which permits human access to laser radiation in excess of the
AEL of CLASS 3B

[SOURCE: IEC 60825-1:2014, 3.24, modified — In the definition, the text in parentheses has
been deleted.]
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201.3.211

EMERGENCY LASER STOP

hand- or foot-actuated device intended to stop the LASER OUTPUT immediately in case of
emergency

201.3.212
ENCLOSED LASER
laser which is incorporated in laser equipment of CLASS 1C

201.3.213

GOOD CONTACT
stafe that is established when the applicator of the laser equipment which is classified {aser
CLpss 1C is positioned at the target tissue so that the tissue surface acts to effe@kely
prgvent hazardous eye exposure to STRAY OPTICAL RADIATION

[SQURCE: IEC 60335-2-113:2016, 3.104, modified] (19

201.3.214 q,q/
LASER EMISSION CONTROL SWITCH 7
hapd- or foot-actuated device intended to initiate and stop WORKING I36Nﬁ emission

201.3.215 Q(b

LASER EMISSION INDICATOR ©

vis|ble and/or audible signal which indicates that the WORKII&/@EAM is being emitted
N\

Notg 1 to entry: Refer to IEC 60825-1:2014, 6.7 Laser radiation z‘ui@s})n warning.

201.3.216 Q
LA§ER ENERGY 1%
LASER OUTPUT NS

RADIANT ENERGY of the WORKING BEAM, inciéﬁ\}t on the WORKING AREA, where the RADIANT
ENERGY is the time integral of the radiant f{&@@ over a given duration At

Notg 1 to entry: LASER OUTPUT is a more ge@erm which covers both LASER POWER and LASER ENERGY.

[SQURCE: IEC 60825-1:2014, 3:¥2, modified — In the definition, “RADIANT ENERGY of fhe
WORKING BEAM, incident on the\g KING AREA, where the RADIANT ENERGY is the”]

QS)
201.3.217 o
LAER OPERATOR .,
pefson handling theés\&r equipment.

Notg 1 to entry: | g')eral, the LASER OPERATOR controls the delivery of the laser radiation to the WORKING AREA.
The| LASER OPER ay appoint other person(s), who assist with the selection and/or setting of the parameterg.

[SC)UR%%OEC 60601-1:2012, 3.73, modified — The word "laser" has been added in the tgrm
and definition.]

2013718
LASER POWER
LASER OUTPUT
RADIANT POWER of the WORKING BEAM, incident on the WORKING AREA where the RADIANT POWER
is the power emitted, transferred, or received in the form of radiation

Note 1 to entry: LASER OUTPUT is a more general term which covers both LASER POWER and LASER ENERGY.

[SOURCE: IEC 60825-1:2014, 3.74, modified — In the term, "radiant" has been replaced by
"laser". In the definition, “RADIANT POWER of the WORKING BEAM, incident on the WORKING AREA
where the RADIANT POWER is the” has been added.]

201.3.219
LASER READY INDICATOR
means which visibly indicates that the laser equipment is in the READY condition
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Note 1 to entry: The purpose of the LASER READY INDICATOR is to make the personnel present in the laser area
aware of the need to take precautions against inadvertent hazardous laser radiation.

201.3.220

MPE

MAXIMUM PERMISSIBLE EXPOSURE

level of laser radiation to which, under normal circumstances, persons may be exposed
without suffering adverse effects

[SOURCE: IEC 60825-1:2014, 3.59, modified — The notes to entry have been deleted.]

201.3.221

OPERATOR PROTECTIVE FILTER
molveable or fixed optical filter incorporated in the optical pathway of viewing optigs-‘which
allgws viewing of the WORKING AREA but blocks hazardous levels of the radidtipn of the
WORKING LASER

201.3.222
READY

mojde of operation when SUPPLY MAINS is connected and the laser equipment is switched pn,
and in which upon activation of the LASER EMISSION CONTROL SWITCH the laser equipment enpits
thel WORKING BEAM

201.3.223
STAND-BY
mode of operation when SUPPLY MAINS is connected andythe laser equipment is switched pn,
and in which the laser equipment is not capable ofS%emitting the WORKING BEAM even if fhe
LAYER EMISSION CONTROL SWITCH is activated

201.3.224

STRAY OPTICAL RADIATION
laspr radiation that is unintentionally emitted from the applicator of the laser equipmen{ of
CLAsSsS 1C, either by scattering around the edges of the applicator or by any other pathway

201.3.225

TARGET INDICATING DEVICE
aiming device which designates-the position where the WORKING BEAM will perform its surgig¢al,
cogmetic, therapeutic or diggnestic purpose

201.3.226
WORKING AREA
arga which is intepded to be irradiated with the WORKING BEAM

201.3.227

WORKING BEAM
beam oflaser radiation, other than the AIMING BEAM, emitted by the laser equipment [for
surgicdl, cosmetic, therapeutic or diagnostic purposes

201.4 General requirements

Clause 4 of the General Standard applies.

201.5 General requirements for testing ME EQUIPMENT

Clause 5 of the general standard applies.

201.6 Classification of ME EQUIPMENT and ME SYSTEMS

Clause 6 of the general standard applies.
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201.7 ME EQUIPMENT identification, marking and documents

Cla

use 7 of the general standard applies, except as follows:

201.7.2 Marking on the outside of ME EQUIPMENT or ME EQUIPMENT parts

Addition:

201.7.2.101 Additional-items labels

Se¢

a)

b)

201
Su
201
Ad

Th¢ ACCO@MPANYING DOCUMENTS shall give adequate instructions for proper operati

inc
las

IEC 60825-1:2014, Clause 57.

General

Laser equipment shall carry labels in accordance with-5-5,-5-6,-5-8,5-9, 540,641 7.3, [7.6
or 7.7 of IEC 60825-1:2014, as applicable. These labels shall be visible from the norinal

operating position.
*APERTURE label
Laser equipment except CLAss 1C shall have a label positioned as\Close as practlcable

other—applicators—are—exempt—from—these—requirements: The label as specified] i
IEC 60825-1:2014, 7.8 shall be used. Applicators which are subject to disinfection

sterilizing and fibre-optics are exempt from these requirements. In this case, a label ig
be affixed in a prominent position with either:

— a statement that the laser APERTURE is on the end of the fibre/applicator, or
— asymbol as detailed in Table D.1, number 113.

NOTE The required information can be combined into one single label if the area where the label is tg
affixed is suitable.

CLASsS 1C laser equipment shall inZaddition include the class of the ENCLOSED LASER in
explanatory label.

.7.9 ACCOMPANYING DOCUMENTS

bclause 7.9 of the genetal standard applies except as follows:

.7.9.1 General

Hition:

be

the

on,

uding clear warnings concerning precautions to avoid possible exposure to hazardgus

er{radiation.

201.7.9.2 Instructions for use

201.7.9.2.13 Maintenance

Addition:

The instructions for maintenance shall include clear warnings concerning precautions to avoid
possible exposure to hazardous laser radiation.

Addition of the following subclause:
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201.7.9.2.101 LASER specific information for the RESPONSIBLE ORGANIZATION and for the

LASER OPERATOR

The instructions for use shall include (as applicable):

a)

b)

d)

e)

g)
h)

k)

0)

p)

information on the NOMINAL OCULAR HAZARD DISTANCE (NOHD) for the laser equipment in
NORMAL USE with each appropriate ACCESSORY;

NOTE 1 The NOHD does not apply to laser equipment of CLASS 1C.
a statement in Sl units of BEAM DIVERGENCE, PULSE DURATION, maximum LASER OUTPUT of

the laser radiation, with the magnitudes of the cumulative measurement uncertainty and
any expected increase in the measured quantities—at-any-timeafter manufacture added
which may add to the values measured at the time of manufacture, meaning that fhe
equipment performs differently than expected, refer to 7.9.2.17 of the general standard;

where a single pulse is made up of a pulse train, the technical details shall be"described in
the information for the laser user. For example, where nominal pulses arercemprised qf a
predetermined sub-pulse structure or pulse-train, the number of()sub-pulses &nd
approximate duration of each sub-pulse shall be stated;

the potential variation in wavelength shall be stated;

legible reproductions (colour optional) of all required laser labels and HAZARD warnings
affixed to the laser equipment;

information and guidance for regular calibration of the LASER OUTPUT in accordance with
201.12.1. The information shall include a specification\for the measuring equipment and
frequency of calibration and clarification requirements concerning regular calibration| of
LASER OUTPUT;

a clear indication of all locations of laser APERTURES;

a listing of controls, adjustments and procedures for operation and maintenance by fhe
RESPONSIBLE ORGANIZATION, including the” warning "Caution — Use of controls| or
adjustments or performance of procedurés other than those specified herein may resulf in
HAZARDOUS radiation exposure";

a description of the BEAM DELIVERY SYSTEMS including the characteristics of the LA$ER
OUTPUT;

when the laser equipment ig_ of CLASS 1C, a detailed technical description of the interlogks,
a description of possibtelUimitations and malfunction following false positioning of fhe
applicator, a compreHhensive description of how to position the applicator properly} a
warning about possible usage conditions which may result in hazardous STRAY OPTICAL
RADIATION;

a-neote statement, saying that laser equipment should be protected against unauthorized
use, for example by removal of the key from the key switch;

a specifieation for eye protection; not required for laser equipment of CLASS 1C;

NOTE 2. Refer to 8.4.5.2 of IEC TR 60825-14:2004, Safety of LASER PRODUCTS — Part 14: A user’s guide.

a.specification for fume and plume extraction, including a cautionary statement: "Caution —

Caser fume and/or piume may contain viabie tissue particutates™;

information about the potential HAZARDS when inserting, sharply bending or improperly
securing the fibre optics, stating that not following the recommendations of the
manufacturer may lead to damage to the fibre or BEAM DELIVERY SYSTEM and/or harm to the
PATIENT Or LASER OPERATOR,;

recommendation instructions for checking the integrity of the BEAM DELIVERY SYSTEM, for
example as follows: "As the AIMING BEAM passes down the same delivery system as the
WORKING BEAM, it provides a good means of checking the integrity of the delivery system. If
the AIMING BEAM is not present at the distal end of the BEAM DELIVERY SYSTEM, its intensity
is reduced or it looks diffused, this is a possible indication of a damaged or malfunctioning
BEAM DELIVERY SYSTEM";

a-warning information on non-laser HAZARDS, for example as follows: “A risk of fire and/or
explosion exists when the LASER OUTPUT is used in the presence of flammable materials,
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q)

y)

aa

bb

solutions or gases, or in an oxygen enriched environment”. The—high temperatures
produced in NORMAL USE of the laser equipment may ignite some materials, for example
cotton wool when saturated with oxygen. The solvents of adhesives and flammable
solutions used for cleaning and disinfecting should be allowed to evaporate before the
laser equipment is used. Attention should also be drawn to the danger of ignition of
endogenous gases;

information on safe procedures which ensure a minimum of acceptable side effects to the
PATIENTS, including a list of counter-indications and including a list of all conditions which
would render the balance of the expected success of treatment and the non-avoidable
side-effects non-acceptable;

information on separate equipment which would be useful to assess the favo&%able
conditions which are acceptable for treatment or to assess the unfavourable conrditibns
which would render a treatment unacceptable or HAZARDOUS;

checklists and forms which help the user collect the information necessaryéb\cg)ssess the
favourable conditions of treatment; ('1/

information about the applicable national regulations, e.g. on prcrfé}s’ional cosmetic
applications of laser equipment; (’l/'

L . N7 .
description of procedures to ensure that sterile ACCESSORIES rem%ﬁ\stenle;

information about ACCESSORIES such as fibre-optics which a@%ompatible with the lager
equipment; (b

if the laser equipment is installed with or connected to o%?’medical devices or equipment
to operate as required for its intended purpose, suff'nqi\e t details of its characteristicq to
identify the correct devices or equipment to use in order to obtain a safe combination shall
be provided;

if the ACCESSORY to the laser equipment ingusable, information on the appropripte
processes to allow reuse, including %I‘@ing, disinfection, packaging and, whgre
appropriate, the method of sterilization o device to be re-sterilized, and any restrictjion
on the number of reuses shall be pr@&ed. Where ACCESSORIES are supplied with fhe
intention that they be sterilized bef sé'use, the instructions for cleaning and sterilizatjion
shall be such that, if correctly lowed, the ACCESSORY will still comply with fhe
requirements of this document; A\

if the ACCESSORY bears an iﬁ‘&:ation that the ACCESSORY is for single use, information|on
known characteristics an chnical factors known to the manufacturer that could posg a
risk if the device werﬁjﬁa be re-used shall be provided. If no instructions for use pre
needed, the information”shall be made available to the user upon request. The possib{lity
of this request an@co’visions for obtaining the requested information shall be described;

details of any @er treatment or handling needed before the ACCESSORY can be used (for

example St@ tion, final assembly, etc.);
precauti
equiproeDt;

preCautions to be taken, as regards malfunction of laser equipment due to exposure] in
rédsonably foreseeable environmental conditions, to magnetic fields, external electrical

to be taken in the event of changes in the performance of the lager

mftuences, etectrostatic—discharge,—pressure—or—variations 7m—pressure,; —acceteration,
thermal ignition sources, etc.;

cc) degree of accuracy claimed for ACCESSORIES with a measuring function, such as skin

colour detectors or detectors of laser-induced fluorescence or frequency shifted scattered
radiation, etc.;

dd)understandable explanation of symbols, controls, instructions, operating or adjustment

parameters when required for the operation of the laser equipment.

NOTE 3 If the laser equipment is intended to be used by non-medical professionals, e.g. cosmetic or beauty-care
practitioners, they may need information which is additional to the information required in 201.7.9.2.101.
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201.8 Protection against electrical HAZARDS from ME EQUIPMENT

Cla

use 8 of the general standard applies except as follows:

201.8.5 Separation of parts

Am

endment:

If an OEM (Or|g|nal Equment Manufacturer) laser and/or OEM—Lase+C power supply is

req
PR

201
Thi

201
Ad

Las

NO

Co

201
Thi

201

Ad

hen the OEM product is exempt from the d|ffer|ng reqwrements of HtEC-606014-1 the gend
dard. This exemption applies to-the-means—of operatorprotection (MOOP)}and-to

DTECTION are not exempt.

.8.7 LEAKAGE CURRENTS AND PATIENT AUXILIARY CURRENTS

s subclause of the general standard applies except as follows:

.8.7.3 *Allowable values
ition:
er equipment is considered as PERMANENTLY INSTALLEB\equipment if

it is connected to the SUPPLY MAINS by means of a MAINS PLUG which is mechanic
secured against unintentional loosening,

the POWER SUPPLY CORD is non-detachableisand

2,5 mm2-Cu.
'E  Mechanically securing the MAINS PLUGN'S considered equally safe as using a tool for disconnecting.

mpliance is checked by inspection.

.8.10 Components and wiring

s subclause of thesgeneral standard applies except as follows:

devices

Hition:

uirements of 8.6, 8.8 and 8.9 for MEANS OF OPERATOR PROTECTION. MEANS OF{PATIF

By

the cross-sectional area of the POWER SUPPLY CORD conductors is not less than

.8.10.4 Cord-connected HAND-HELD parts and cord-connected foot-operated confrol

201

.8.10.4.101 Footswitch

Any foot-operated LASER EMISSION CONTROL SWITCH shall be shrouded to prevent unintentional
operation. The force required to actuate the switch shall be not less than 10 N, applied over
an area of 625 mm2 anywhere on the operating surface of the footswitch. This force shall not
exceed 50 N.

Thi

s requirement also applies to wirelessly connected footswitches.

Compliance is checked by measurement of the actuating force.

201.8.11 MAINS PARTS, components and layout

Addition:
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201.8.11.101 Use of water for cooling

Where liquid is used in laser equipment for cooling and where the liquid assumes the task of
BASIC INSULATION to SUPPLY MAINS, the conductivity of the liquid shall be such that the
allowable value of the LEAKAGE CURRENT required in 8.7 of the general standard is not
eXGeeaeeHNORMAEHSE—REe—66HE ST e SR T eSS RS ———— e ———
r equipment. In case of LEAKAGE CURRENT exceeding the values required in 8.7 -af
eral standard as a result of increased liquid conductivity, the laser equipment shall|be
switched off automatically from the SUPPLY MAINS.

Compliance is checked by inspection and-measurement functional tests.

2011.9 Protection against MECHANICAL HAZARDS of ME EQUIPMENT.and ME SYSTEMS

)
Q

use 9 of the general standard applies.

2011.10 Protection against unwanted and excessive{radiation HAZARDS

Clguse 10 of the general standard applies, except as follows:

oy

201.10.4 Lasers-andlightemitting diodes (LEDs)

Amendment:

WHere the general standard refers sto* IEC 60825-1:2007, IEC 60825-1:2014 shall apply
insfead.

Amendment:

Adg “CLASS 1C” to the listing of the laser classes in the text of the NOTE in 10.4 of the
gemeral standard.

Addlition:

201.10.4.10" General requirements

NOTE , In the context of this document, "light" radiation is understood to cover optical radiation as specifiefl in
IEC|60825-1:2014.

acti NF—the A R OPERATOR and other
shall-comphrwith-the followingrequirements incorporate:

a) REMOTE INTERLOCK CONNECTOR as described in 6.4 of IEC 60825-1:2014

- The laser

equipment

This requirement does not apply to
— battery-powered hand-held medical laser equipment
— CLAss 1C laser equipment

b) Key control as described in 6.6 of IEC 60825-1:2014

c) Viewing optics as described in 6.10 of IEC 60825-1:2014

\dditionaty. the| . 0w :
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LASER READY INDICATOR

Laser equipment shall incorporate a visible LASER READY INDICATOR, which shall be
illuminated when emission of the WORKING BEAM is possible upon actuation of the control

switch,-to—allow—appropriate-safetyprecautions—to-be-taken i.e. the laser equipment is in

the READY mode.
LASER EMISSION INDICATOR

In—addition-to-the LASER-READY-INBICATOR; Laser equipment of CLASS 3B and 4, and laser
equipment of CLASS 1C incorporating an ENCLOSED LASER of CLASS 3B or 4 shall be
equped W|th a visible-and or an audible S|gnal WhICh clearly indicates that emission of

Both the LASER READY INDICATOR and the-visible LASER EMISSION INDICATOR, if visible; shall
be visible through the laser protective eyewear-wern-by-thosepresentin-the-lasbrareal as

specified in the instructions for use, see 201.7.9.2.101.

Provided that one of the LASER EMISSION INDICATORS is clearly visiblecor."audible to fhe
persons in the vicinity of the operational control or laser APERTURE, | the 2 m distance
requwement in 4.7.3 of IEC 60825-1:2014 is not applicable.

The LASER EMISSION INDICATOR shall be recognizable by, the LASER OPERATOR and by fhe
personnel involved in the laser procedure.

The LASER EMISSION INDICATOR shall be FAIL SAFE qr redundant.

NOTE An AIMING BEAM is not considered to be a LASER EMISSION INDICATOR.

*TARGET INDICATING DEVICE—{see-204-15-101)

The location where the LASER OUTPUT ig,td0 have its effect shall be indicated. Indicafion
shall be prior to emission of the WORKING BEAM.

Possible solutions include:

1) the use of a visible AIMING BEAM,;
2
3
4
5

If the TARGET(NDICATING DEVICE is a light beam, the point of impact indicated by fhe
TARGET INDICATING DEVICE shall be concentric with the WORKING BEAM within the followfing
tolerancei¢Fhe lateral offset of the centres of the two beams shall be less than 50 % of the
diameter/of the WORKING BEAM. Additionally, the diameter of the AIMING LASER beam shall
notbeslarger than twice the diameter of the working laser beam. For the definition of belam
diagnreter see 3.13 of IEC 60825-1:2014.

) the attachment of a pointeron the hand piece;
) optical aiming devices;

) contact application;

)

electronic indication, such as a cursor on a screen.

Ifthe TARGET INDICATING DEVICE 5 an eiectronic indication, itS centre shalf not deviate from
the centre of the WORKING BEAM by more than 50 % of the diameter of the WORKING BEAM.

If a visible AIMING BEAM is chosen, its spot shall be recognizable through the laser
protective eyewear, which is specified in the instructions for use, refer to 201.7.9.2.101.

If the TARGET INDICATING DEVICE is in the form of an AIMING BEAM which is emitted from the
LASER APERTURE and is generated by an AIMING LASER or-is by an attenuated WORKING
BEAM, it shall not exceed the AEL for CLASS 3R with the following exception:

For an ophthalmic AIMING LASER, the AIMING BEAM shall not exceed the AEL for CLASS 2
without a deliberate and positive action by the LASER OPERATOR.

The TARGET INDICATING DEVICE is not required for CLASS 1C laser equipment.
STAND-BY/READY control
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Laser equipment shall be equipped with a STAND-BY/READY device. This device shall
capable of disabling the WORKING BEAM. Upon initial switching the LASER PRODUCT
SUPPLY MAINS it shall by default enter the STAND-BY mode.

be
to

Transition from STAND-BY to READY shall not be possible when the LASER EMISSION CONTROL

SWITCH is activated.

NOTE The beam stop according to 6.8 of IEC 60825-1:2014 is replaced by the requirement for a STA
BY/READY device.

h) ENCLOSURES
The following requirements of IEC 60825-1:2014 shall apply:

— 6.2. Protective housing — 6.2.1 General; Q
— 6.2. Protective housing — 6.2.2 Service; Qy
— 6.3 Access panels and safety interlocks. ,\Cb

i) Limits on LASER OUTPUT "19

equipment to enable its intended medical, surgical or diagn6stic functions.
considerations about the limits of LASER OUTPUT shall be included.in’the RISK MANAGEM
process as described in 4.2 of IEC 60601-1:2005/AMD1:2012. (b

RISK MANAGEMENT FILE. Q/
N

n:nlaréxxhu tha reaguirement for a STAND-BY/R
f aCe oY regtHHememt—o—a—SrAND-oY <Y

.,
[0
S
[0e)
[0]
h
m
iy
»
(=)
Qo
N
()]
N
(V2]

The LASER OUTPUT shall be limited to the amount which is neceﬁgﬁ; for the laper
'he
ENT

Compliance is checked by measurement, inspection of t@(@evice and inspection of fhe

ND-

NOTE The beam stop accordin
™ = 1 154

dev]ce-

B

J

of CLAss 1C

—

201.10.4.102 Interlock system of laser equip\QQn

A CLASS 1C LASER PRODUCT incorporating a‘f\\}ENCLOSED LASER of CLASS 3B or 4 shall
eqliipped with an interlock system which i@%‘apable of detecting whether GOOD CONTACT
the| biological skin tissue is established$\'
%

If qontinuous action by the user is rbe\cessary to maintain the enabled status (for example

actjvation button is continuoushpdepressed) the laser shall keep emitting, unless Gd
CONTACT with the skin is lost. ile this continuous action is maintained by the user, any |
of §OOD CONTACT shall be cted by the interlock system and the laser emission shall s
off

The time interval @een loss of GOOD CONTACT with the skin and disabling the triggering
laspr emission& not exceed 0,1 s provided that the requirement for CLASS 1C is met.

The emis&&ay resume automatically if GOOD CONTACT is re-established within a maxim
of

by the user in order to resume emission.

be
ith

an
oD
DSS
hut

of

um

n the loss of GOOD CONTACT exceeds 10 s the laser equipment shall require acfive

0s.
retfig &Ei)‘lg
N

If the interlock system contains a programmable electronic circuit the software shall

incorporate measures to control the fault/error conditions specified in 201.13.2, as far
applicable to CLASS 1C laser equipment.

as

Refer to Clause 14 of the general standard, Programmable eletrical medical systems (PEMS).

NOTE |If the laser radiation is coupled into the skin by frustrated internal total reflection due to the match of
refractive indices of the transmitting medium and the skin, and the contact sensors rely on the effect of inte
total reflection, this device may not be safe since index matching also takes place when gel or other in
matching substance sticks to the output window, allowing emission into free air to take place.

Compliance is checked by the following tests.

the
rnal
dex
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The function of the interlock system shall be tested with a cylindrical test specimen, designed
to simulate human skin, with the following properties:

— acylindrical rod with an outer diameter exceeding the maximal dimension of the applicator
footprint by 40 mm and having a smooth surface, made of a flexible material with a Shore
hardness not exceeding 25;

— the material shall simulate the optical properties of the skin with regard to absorption,
reflection and scattering, in order to assess the STRAY OPTICAL RADIATION;

— the surface of the artificial skin used for detecting the skin contact is modified in turn as
follows:

e dry skin is simulated using the artificial skin without any modification; Q

e the presence of dried sweat is simulated by using a 0,9 g/l saline so/utIQXn the
artificial skin surface, that is then air dried; ,\q

e the presence of sebum is simulated by using petroleum jelly on t rtificial gkin

surface. (1/

Fof laser equipment using an auxiliary material such as a gel as speci@f! in the instructipns
as [fhe contact means for NORMAL OPERATION, the test shall be perfor@éd with and without this
malterial. (b
Q)Q
The reaction time of the interlock system is tested by placi @he output window of the lajser
eqliipment applicator on the test specimen, subsequently\ moving the applicator from fhe
tesf specimen and the emission of laser radiation shall cé‘se within a time interval of 0,1 s.

The¢ output window of the laser equipment applicaQQ%a// be placed on the test specimen ng

rotated, tilted and raised to test whether the s rs in the interlock system correctly defect

GOPD CONTACT with the test specimen. ;\\}
%,

If $TRAY OPTICAL RADIATION from the targ%t\skin occurs it shall be measured by placing fhe
applicator in contact with the test spea&%en at varying positions of orientation. The emissjon
level shall not exceed the AEL of 8&8 1 as specified in IEC 60825-1:2014 for a maximum
emyssion duration of 10 s, un/%s the laser equipment is limited to a shorter emissjon
dufation. b\

-

.\Q
If gompliance with the re@}ement of 201.10.4.102 relies on the operation of an electrdnic
cirguit, the laser equipmeént is further tested as described in 201.13.1.101 and 201.13.2.104.

201.10.4.103 L Qradiation filter in viewing optics

If the laser, ﬁipment incorporates viewing optics such as operating microscopes| or
enﬂioscopﬁgd the viewing optics transmit radiation from the working laser, the viewjing
i

op

cs s e equipped with an OPERATOR PROTECTIVE FILTER.

The
laser is emitting.

ing
The OPERATOR PROTECTIVE FILTER shall not allow radiation of the working laser being
transmitted through the eyepiece to exceed the MPE.

The function of the TARGET INDICATING DEVICE shall not be compromised.

ME EQUIPMENT is exempt from these requirements when projectors or monitors are used for
viewing.

Compliance is checked by inspection of the equipment, and by measurement or inspection of
the filter specifications.
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201.11 Protection against excessive temperatures and other HAZARDS
Clause 11 of the general standard applies, except as follows:

201.11.8 Interruption of the power supply /SUPPLY MAINS to ME EQUIPMENT

Addition:

201.11.8.101 Interruption of emission

Cl_cj\ss 4 laser equipment shall be provided with a manual reset to enable resumption of laser
radiation emission after interruption of emission-e-g- caused by the use of a remote interlpck
on [CLASS 4 laser equipment or caused by the unexpected loss of SUPPLY MAINS.

NOTE This manual reset could be removal of the foot from the footswitch and placing it back op,again.

20§1.12 Accuracy of controls and instruments and protection against
HAZARDOUS OUTPUTS

201.12.1 Accuracy of controls and instruments

Addlition:

201.12.1.101 Indication of LASER OUTPUT

Lager equipment shall incorporate a means for\the indication of the pre-set level of the output
of {he WORKING BEAM.

If the LASERQUTPUT is fixed by the manufacturer and is not adjustable the fixed LASER OUTRUT
shall be stated by labelling.

The¢ “g@c¢tual PULSE DURATION shall not deviate from the PULSE DURATION specified by fhe
manufacturer or set by the operator, by more than £20%. The PULSE DURATION is defined in
3.69 of IEC 60825-1:2014.

Compliance is checked by inspection and measurements.

201.12.4 Protection against HAZARDOUS output

This subclause of the general standard applies, except as follows:

201.12.4.2 *Indication-ef parameters relevant to safety
Addition:
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The-indicated LASER OUTPUT emitted by the laser equipment shall not deviate from the pre-set
valde level of output by more than £20 %. A-measured quantity, electrical or optical, which is
directly related to the LASER OUTPUT generated shall be monitored during operation. The
monitoring shall be carried out at intervals shorter than the failure tolerance time—{see

Typical solutions are:

e closed-loop system;

e open-loop system with a visible and/er audible out-of-tolerance warning.

Conpliance is checked by the following test:

During use under NORMAL CONDITIONS, as well as under any reasonably foreseeable SINGLE
FAUYLT CONDITION, the LASER OUTPUT is checked to be within the allowed tolerance or fhe
required warning is given otherwise.

The calibration of the system is to be checked at regular intervals agajnst the LASER POWER
(or| LASER ENERGY) actually—emitted incident on the WORKING AREA-~ AN appropriate method
shall be described in the instructions for use in accordance with 204:7:9.2.101 f).

Chgck the instructions for use and the procedure of calibratioh_for compliance.

201.12.4.4 *Incorrect output

Addition:

201.12.4.4.101 EMERGENCY LASER STOP,

Th¢ EMERGENCY LASER STOP shall stop the emission of LASER OUTPUT as fast as possiblg to
prgvent a situation where there is-an unacceptable risk to any person. The EMERGENCY LA$ER
STQP shall be designed so as_to“be independent of all other laser-step control systems. The
switch shall be a red push-button and be located in such a manner as to be readily visible and
eagily and quickly reached by the LASER OPERATOR from the operating position. "Laser Stpp"
or the symbol according to Table D.1, symbol 101, shall be marked on or near the pugh-
button.

If gn emergency. stop—according—te as specified in IEC 60947-3 is incorporated in the laser
equliipment, the ' EMERGENCY LASER STOP is not required.

Ex¢mpi-from-this—requirement-are CLASS 3B lasers for non-surgical or non-ophthalmic yise

within’the wavelength range of 600 nm to 1 400 nm,

a) emitting less than five times the MPE for the skin and not more than 50 mW average
power, or

b) not exceeding the MPE for the skin,

and CLAsSsS 1C laser equipment are exempt from this requirement.
Compliance is checked by inspection and measurements.

201.12.4.4.102 *Spectral impurities

The manufacturer shall address in the RISK MANAGEMENT process the risks associated with
spectral impurities of the LASER OUTPUT, such as wavelength shift due to the change of
physical parameters, setting of output, temperature and degradation effects.
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Compliance is checked by inspection of the RISK MANAGEMENT FILE.

201.13 HAZzZARDOUS SITUATIONS and fault conditions for ME EQUIPMENT
Clause 13 of the general standard applies, except as follows:

201.13.1 Specific HAZARDOUS SITUATIONS

Addition:

201.13.1.101 Specific laser considerations A

Theé MANUFACTURER shall address R’&b resulting from faults which may cause the followjing
sityations, taking the specific req@ements of this document into account:

a) |emission of excessive LAsé;i’OUTPUT;
| ™
b) |faulty release of the w ING BEAM,;
c) |failure of the cut-@f’the WORKING BEAM;
d) |hazardous Iaser)@nission into free air for CLASS 1C LASER PRODUCTS.

Cofnpliance ié‘s»e'cked by inspection of the RISK MANAGEMENT FILE.

201 .13§NGLE FAULT CONDITIONS

Ad 1)\@0

201.13.2.101 *Excessive LASER OUTPUT

Laser equipment shall be so designed that if a SINGLE FAULT CONDITION does result in an
increase in accessible output, a visible and audible out-of-tolerance warning shall be given
when the LASER OUTPUT exceeds the £20 % tolerance. Then the output shall be restricted to
below +50 % unless a risk assessment performed by the manufacturer indicates that a higher
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percentage up to 100 % maximum is acceptable. If the LASER OUTPUT exceeds this limit the
laser emission shall be terminated.

Compliance is checked by inspection of the manufacturer’s technical documentation.

201.13.2.102 Failure of exposure termination

When the exposure is terminated by means of a timer, protection against SINGLE FAULT
CONDITIONS shall be provided by a safety device which is independent of the timer and is
activated when the set time is exceeded by 20 %. The safety device terminates the laser
o emission and prevents farther umer-dependent operation ol the equipment.

NOTE A second timer may be a means of achieving compliance with this requirement.

Ex¢mpt from the requirements 201.13.2.1764 'and 201.13.2.102 are
a) |[components which can be regdrdéd as FAIL SAFE and which are subject to prevenfive
maintenance;

b) |components of monitoringsgcirCuits which are checked during every start-up procedurq of
the laser equipment;

c) |CLASS 3B lasers for.non-surgical or non-ophthalmic use within the wavelength rangd of
600 nm to 1 400 My, emitting less than five times the MPE for the skin and not more than
50 mW average(power, or not exceeding the MPE for the skin;

D) | CLASS 1C lager-equipment with an ENCLOSED LASER below CLASS 4.

Compliance~is. Checked by inspection and measurements.

201.13%2)103 Failure of exposure termination after loss of GOOD CONTACT

For CrASS tC faser equipment wWhen the exposure 15 terminated upon 1055 of GOOD CONTACT,
the signal chain towards exposure termination or its components shall be FAIL SAFE or
redundant.

Compliance is checked by inspection and measurements.
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201.13.2.104 Failure of critical components-with-limited-reliability

b)
c)
d)
e)

Co
ins

en evaluating risks, the following components shall be considered: A

Y
bny electronic, opto-electronic and/or mechanical means which allows LASEIQI%VVER
| ASER ENERGY to be emitted or prevents it from being emitted (e.g. shutter); N

or

pptical attenuators including the OPERATOR PROTECTIVE FILTER and their m(eb nisms;
| ASER EMISSION CONTROL SWITCH; "],
v
components of monitoring circuits; ’
CLASS 1C laser equipment skin contact sensing interlocks; Q)Q
n systems with exchangeable fibre optic BEAM DELIVERY SYS S, the sensor for detecting
the presence of the fibre optic BEAM DELIVERY SYSTEM. Q
mpliance is checked by inspection of the manufactur&?& technical documentation and|by
bection of the RISK MANAGEMENT FILE. Q O

1.14 PROGRAMMABLE ELECTRICAL MEDI(ia}Qc YSTEMS (PEMS)

ies
use 14 of the general standard applles,&'\

N

1.15 Construction of ME EQQ&(AENT

}O
use 15 of the general stan&@: applies—exceptasfolows:
N

Lo ol loell L i [ ) Lol 4

AVEaY
useofovisibleAMINGBEANM-WiTch-Shatbe—recogrisable—throughthe—ASER—protect]

Vo
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201.16 ME SYSTEMS

Clause 16 of the general standard applies.

201.17 Electromagnetic compatibility of ME EQUIPMENT AND ME SYSTEMS

C

oy

use 17 of the general standard applies.



https://iecnorm.com/api/?name=f6f401b3f18f5ff8a523584d0f860449

IEC 60601-2-22:2019 RLV © IEC 2019 - 29 -

Annexes

The annexes of the general standard apply except as follows:

An

Annex D
(informative)

nex D of the general standard applies, except as follows:

Symbotsonmmmarking

Table D.1 — General symbols

Additional symbols:
No. Symbol 2 Reference Description
101 EMERGENCY LASER STOP
102 . IEC 60417-5266 | STAND-BY/READY-(STAND-BY)
Q (2002-10)
103 IEC 60417-5264 | STAND-BY/READY (READY) b
@ (2002-10)
104 Continuous operation. The laser equipment is set to a modle
where the exposure duration is limited by the LASER
B OPERATOR actuating and releasing the footswitch
105 M Single exposure. The laser equipment is set to a mode
where one single exposure of a given duration is emitted
B when the footswitch is depressed
106 M Repeat exposure. The laser equipment is set to a mode
where a series of exposures of a given duration and of a
B given interval are emitted as long as the footswitch is
depressed
107 M Exposure duration
108 H Repeat exposure pulse repetition time
109 Specialized pulsed mode. A pulsed mode of the laser which,

for example in some CO, lasers, improves the capability of
cutting tissue and may be used as an alternative to the
continuously operating mode
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No. Symbol 2 Reference Description

110 AIMING BEAM

AIMING BEAM, blinking

111

O

A

~

114 H H H H H H PRF, Pulse repetition frequenc¢y\[rate]

a |The symbols either concur with the symbols contained in¢ |IEC'TR 60878:2003 or are exclusive| to
IEC 60601-2-22. e } } ist- Other symbols may be chogen
from IEC TR 60878:2003 if appropriate.

b |This symbol is listed in Table D.1, No 16 of IEC 60601-1:2012 as “ON” for part of the equipment. Medical
laser equipment could make use of this symbol to indicate{the “STAND-BY” and “READY” states.

REMOTE INTERLOCK CONNECTOR, as defined in 3.76 of
] IEC 60825-1:2014

[

113 Optical fibre applicator

Addition:

Annex AA
(informative)

Particular guidance and rationale

AA.1 General guidance

This documeni‘describes specific requirements for medical laser equipment to-prevent protect
thel PATIENT from hazardous situation(s).

AA.2{ Rationale for particular clauses and subclauses

The following are rationales for specific clauses and subclauses in this document—with-clause

Subclause 201.7.2.101 b)

Medical laser equipment usually incorporates a BEAM DELIVERY SYSTEM. This may either be an
articulated arm or an optical fibre, which is attached directly to the main laser cabinet. When
the BEAM DELIVERY SYSTEM is regarded as a part of the protective housing, tools should be
necessary for the removal of the BEAM DELIVERY SYSTEM and interlocks provided. In this case,
there would not be a requirement for labelling the LASER APERTURE proximal to the BEAM
DELIVERY SYSTEM. Normally additional applicators including hand pieces, micromanipulators,
waveguides, scanners or the like are used, which are attached to the BEAM DELIVERY SYSTEM.
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In some cases, the optical fibre itself forms an applicator, for example when it is used as a so-
called "bare fibre". In the latter case, the optical fibre assumes two roles, as a protective
housing and as an applicator. In this case, all the appropriate requirements should apply
including the APERTURE labelling. It is possible that the APERTURE label cannot be placed at
the end of the fibre, in which case the standard allows the label to be placed in a position that
clearly informs the LASER OPERATOR where the WORKING BEAM emerges from the BEAM
DELIVERY SYSTEM.

Laser equipment of CLASS 1C may be conceived, which consists of a remote laser source, a
non-detachable BEAM DELIVERY SYSTEM and an applicator, the latter being interlocked using
Sk| I bUIItdbt SCIISUIS. Il'\‘\ll AFCRTURE :abci |||ay bC p:abcu' b:UDU tU t:IC AFCRTURLE, If AFCRNITY RE

lablling is chosen.

Supclause 201.8.7.3

A hazardous-cenditien situation may occur if the PROTECTIVE EARTH CONDUCTOR’ fails allowjing
thel LEAKAGE CURRENT of up to 5 mA to pass through a person's body. It is therefore necesspry
that particular attention is devoted to the sturdiness of the-mains—cablé)POWER SUPPLY CQRD
and its connections.

Supclause 201.10.4.101 f)

This formulation covers all methods used to date. The term XAIMING LASER" has been replaged
by ['AIMING BEAM", as-eeld incoherent light sources are also.suitable for use as the aiming light.
The requirement that the aiming radiation shall als¢ be directly or indirectly recognizaple
through safety eyewear is-abselutely—essential impontant for safety; it does, however, prove
pragblematic for lasers where the AIMING BEAM is generated by considerable attenuation in the
power of the WORKING BEAM. An AIMING BEAM may be superfluous for contact laser scalpels
and may constitute a disturbing factor due_tovthe glare effect it produces. As contact lager
scglpels can be used as an alternative townon-contact procedures, the option of using fhe
WORKING BEAM without the AIMING BEAM being switched on should also exist.

Lager equipment of CLASS 1C usually* has no aiming devices incorporated.
Supclauses 201.12.4.2 and 201.12.4.4

Although continuous measurement of the LASER POWER or LASER ENERGY incident on the
PATIENT would be desitable, it is not feasible in some cases as it may nullify the sterility of the
hapd piece or other’beam delivery ACCESSORY end piece, or because suitable measuring
technology is net.yet available. It would therefore appear adequate to monitor the LA$ER
POWER actualy~generated in the equipment. The detectors which can be used for this either
only emit a'relative signal due to variation from component to component (e.g. photodiodgs),
or {hey arestoo slow (thermal detectors). The safety of the equipment is improved if, instead of
thig, quantities are monitored which constitute an indirect measure of the LASER POWER
gemerated, and which can be quickly and easily measured. Such quantities are, for example,
the discharge current or Tamp current. With the use of a digital conirol system, continuous or
rapidly repeated monitoring means that the measured quantity is read at regular intervals.
This repeat cycle time must be shorter than the time period within which a laser working
defectively at full power can cause a dangerous tissue effect (e.g. perforation of a vital
structure). This is the failure tolerance time of the system.

Maladjustment or damage to the BEAM DELIVERY SYSTEM can lead to considerable deviations of
the LASER POWER incident on the PATIENT from the LASER POWER actually generated. It is
therefore imperative that the LASER ouTPUT actually emitted to tissue is checked by means of
a calibrated LASER POWER or LASER ENERGY meter during regular inspections of the laser
equipment. The laser equipment should allow the LASER OPERATOR to check the delivered
LASER OUTPUT at any time, using additional equipment if necessary. Attention should be drawn
to this requirement in the ACCOMPANYING DOCUMENTS. See 201.10.4.102
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Laser equipment of CLASS 1C incorporates an interlock system. The purpose of the interlock

system is to ensure that laser emission from the ENCLOSED LASER source into free air can
exceed the AEL of Class 1. The practical problems which are to be addressed by the des

not
ign

of the guards and the control software are associated with the tissue contour, surface
properties including topical agents and movement of the applicator relative to the tissue
target. In addition, the sensing system has intrinsic time delays to react for both, opening and

closing functions. An optimum level of sensitivity is desirable in order to be not too restricti
consistent with the intended function, and to be restrictive enough to provide the safety,
avoiding errant reflected or strayed light.

Alt ; - S
aufomatically adapt the LASER OUTPUT to the absorption properties of the target tissue. Q

Supclause 201.12.4.4.102 '\q

Spectral impurities may be present in the pump source wavelength being a(Rmeitted or

original wavelength in frequency-multiplied lasers. Hazards for the eye ich are due to
usg of inappropriate protective eyewear that does not protect agains e radiation at
othler contained wavelengths may be overlooked. ’

Q

Wdvelength shifts may alter the biological effect of the tr@nent, e.g. if the nomi
wayelength is chosen to match a particular absorption peak. C)

Subclause 201.13.2.101 O‘\\

Rigks caused by unexpected increase of the &R OuUTPUT will vary according to
wayelength, output level and target tissue type“and sensitivity. The mode of operati

including Q-switched pulses, the delivery 5\5@ em and the operator oversight may 4dlso

influence the level of risk.

\\(\Q)

N
R\
©
O
o

-
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by

to
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fhe
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Index of defined terms2 used in this document

ACCESSIBLE EMISSION LIMIT (AEL) ..t utttuneeitneeetieeeteeeaieeeanaeesnneeeanaeeanneeesnaeesnnaaeanaeeennaaees 201.3.201
X0} 1710 A IEC 60601-1:2005, 3.3
ACCOMPANYING DOCUMENT ... tttettieeieete et eet e et e e e e e e e eaneeenaeeneeanaeanaeenaes IEC 60601-1:2005, 3.4
AIMING BEAM ...ttt et e e e e e e e e e e et e e e e e e et e e et e e et e e et e e et e e et e e e e e e e et e e e anas 201.3.202
B b L on
AIMING LASER . tuetitie ettt eeet e ettt e et e e ea e e e e e e et e e eaa s e eetn e e e an e e e et e e e et e eeetntee st eeetnaeeataeennnaees 201.3.203
F N T8 ALY =S 201.3.204
27 YT = =i 1 2 IEC 60601-1:2006; 3110
BEAM DELIVERY SYSTEM L.uiitiiiitnieitieeeieeeeiaeeetnaeetnaeeetnaessneeesnsessneesnnsessnseessnsesssseeeessla 201.3.205
BEAM DIVERGENCE ...uuuiitiieiiieeei et e et e e et e e e e e e e et e eeanaeeeanaeeaens IEC 60825-1;20072014, 3|1
CLAss - AM-2,2M; 3R 3B, OR4LASER PROBUGT e s 2043407
CLASS TC it OV 201.3.206
LSS 2.t N e 201.3.207
CLASS 3B it O T 201.3.208
CLASS R i e 201.3.209
CLASS 4. NS, 201.3.21
EARTH LEAKAGE CURRENT e e s |IEC 606801-1:2005, 3125
EMERGENCY LASER STOP ..otuiiiiiiieiiieiieeieeieesneenneennsafas o eeeneeeneeeneeeteeetseetaeetaeetaeetaaenaes 201.3.211
=N @ 1T = =S IEC 60601-1:2005, 3|26
ENGLOSED LASER ..ttt e et e e e e ettt et ettt e et ettt ettt et et e e e e neaeans 201.3.212
ES$ENTIAL PERFORMANCE ............... IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012, 3|27
o | BT o =S v ST IEC 60825-1:20072014,3}38
37
e . o e IEC 60601-1:2005,-3139
T 1 S IEC 60825-1:2007,-3141
[c10] o1 o 0] N Yo EN PP EPPR 201.3.213
LAYER EMISSION CONTROL SWITCH ..ituiiiniiieiieiieeieiie et eeae et e e e eae e e ean e eanseaneeaneesnneens 201.3.214
LAYER EMISSION INDICATOR ..uuiitneeitieeeieeetiaeeeieeetaeeeieeeaaaeeean e eean e eetn e eeanaeeeanseesnaeeeennns 201.3.215
LAGER ENERG YA ittt ettt ettt ettt eeetneeeaa e eeanaeeea e e et aeeea e eetneeeaa e eeanne e st e eetnaee st e eetn e eeanaeeeennns 201.3.216
IS 1 o] o 1. ] = P 201.3.217
L o T S 20434143
I [ L0 201.3.218
EASER RADIATHON e e e e |IEC 60825-1:2007,-3.46
LASER PRODUCT .tuuiitietiiee e e e et e e e e e e e e e e e e e e e e et e e e et eans IEC 60825:2014, 3.48
LASER READY INDICATOR ..tuituituettnettnettn et eeteeaaeesneeaaeeanseansesnsesnsean e e snseanseanseensesnaesneans 201.3.219
LEAKAGE CURRENT .ttt ettt e et e et e et e et e e e e e et e e eae e e et e e e et e e ean e aannnas IEC 60601-1:2005, 3.47
T N o IEC 60601-1:2005,3.49
YN IS = X IEC 60601-1:2005, 3.50

2 Defined terms which appear in the titles of clauses or subclauses of this document and which originate from the
general standard, are not necessarily included in this index


https://iecnorm.com/api/?name=f6f401b3f18f5ff8a523584d0f860449

IEC 60601-2-22:2019 RLV © IEC 2019 - 35—

P o e s 201.3.220
ME EQUIPMENT (MEDICAL ELECTRICAL EQUIPMENT)...utiuniitnietnaeieeineeieennes IEC 60601-1:2005, 3.63
ME SYSTEM (MEDICAL ELECTRICAL SYSTEM) ...uiivuuiiiiieiiieeiieeeiieeeieeeeins IEC 60601-1:2005, 3.64
R T e IEC- 60601-1:2005,-3.61
MEDICAL ELECTRICAL EQUIPMENT (ME EQUIPMENT)...uuiiuineriinieeiieeeinaeeannnnes IEC 60601-1:2005, 3.63
MEDICAL ELECTRICAL SYSTEM (ME SYSTEM) ...uiiuuniiiiieiiieeiieeeiieeeie e e IEC 60601-1:2005, 3.64
MEANS OF OPERATOR PROTECTION ...uuuiiiiiiiiiieiiieeiie e e e IEC 60601-1:2005, 3.58
MEANS QF PATIENT PROTECTION IEC 60601-1:2005 3 59
NOMINAL OCULAR HAZARD DISTANCE (NOHD).....cueviineeiiieeeiieeeinaeeannnn IEC 60825-1:20072014;,-865
NORMAL CONDITION ...ttt ettt e et e e e et et e e e e e e e e e e e e e e e e eeaaaas IEC 60601-1:2005, 3|70
NORMAL USE......cvuiiirieiiineeiiieeinnnnns IEC 60601-1:2005 and IEC 60601-1:2005/AMD*:2012, 3|71
OPERATOR PROTECTIVE FILTER tututiiueiiieeeeiieeeteeetnaeeeineeesnaeeenneesnneeennaeesnaeesnnsepusss ionnns 201.3.221
(27 111 IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012, 3|76
PAHENT-AUXILARY-CURRENT e s AEC 60601-1:2005, 3177
PERMANENTLY INSTALLED ..civvuiiiieiiieeiieeeiieee e e e e e e e e e e e e e IEC 60601-1:2005, 3|84
POWER SUPPLY CORD ...cetueiiineeiiieeeeieeeiiaeeeneeennneeenneeesnneesnneeesnneees odonnnns IEC 60601-1:2005, 3|87
PROGRAMMABLE ELECTRICAL MEDICAL SYSTEM (PEMS) ....cvevnvee e, IEC 60601-1:2005, 3|90
PROTECTIVE EARTH CONDUCTOR ...uiiviiiiiieeiiieeeiie e g e e e e IEC 60601-1:2005, 3|93
PULSE DURATION ....ccvuneiiineeiiieeeieeeieeeeieeeeiee e e enne s st e e eeaan IEC 60825-1:20072014, 3169
ziIIANT ENERGY otuiiiiieeiiiieeiieeeiieeeeieeenneeeneeeen e Sadee e ee e eeiaeees IEC 60825-1:20072014,3]72
eplepoe = IEC 60825-1:2007,-3172
READYASEE-STAND-BYAREADY) ...ovuiiiieiiieeesondh et 201.3.222
REMOTE INTERLOCK CONNECTOR ....ivvniiiihe s eeeiieeeieeeiieeeeineeeaneeens IEC 60825-1:20072014, 3176
RE$PONSIBLE ORGANIZATION .uveeneeee e IEC 60601-1:2005, 3.101
IEC 60601-1:2005/AMD1:2012, 3.107

IEC 60601-1:2005/AMD1:2012, 3.108

IEC 60601-1:2005/AMD1:2012, 3.116
........................................................................................................ 201.3.223
........................................................................................... 201.3.224
..................................................................................... IEC 60601-1:2005, 3.120
.......................................................................................... 201.3.225
........................................................................................................... 201.3.226
........................................................................................................... 2013227



https://iecnorm.com/api/?name=f6f401b3f18f5ff8a523584d0f860449



https://iecnorm.com/api/?name=f6f401b3f18f5ff8a523584d0f860449

IEC 60601-2-22:2019-11(en-fr)

IEC

o
®

IEC 60601-2-22

Edition 4.0 2019-11

INTERNATIONAL
STANDARD

3
ORME &

N

INTERNATIONALE o>

'\Q; 4
S
S
<<,/C)
Mgdical electrical equipment — O&

of

A

ppareils electromedicaux —

P

di

artie 2-22: Exigences particulié

egsentielles des appareils chi&@gicaux, esthétiques, thérapeutiques et de
agnostic a laser

Part 2-22: Particular requirements for basﬁfety and essential performance
surgical, cosmetic, therapeutic and d% ostic laser equipment

QO
‘QQ
§'pour la sécurité de base et les performali

Nces



https://iecnorm.com/api/?name=f6f401b3f18f5ff8a523584d0f860449

CONTENTS

FOREWORD ...ttt et ettt e et et e ettt e et e e et e e et e e et e e et e e et e et e et e et e e eans
INTRODUGCTION ..ot e e et e e e e e et e e et e et e et e e e et e e e et e et e et e e e eeanns
201.1  Scope, object and related standards .............ccooiiiiiiii i
201.2  NOrmMAtiVe FEfEIENCES ...t e s
201.3  Terms and definitioNs . ... e
20 }+-4—GeneralrequirementS e
201.5 General requirements for testing ME EQUIPMENT .....ccuuiiiiiieiieiiie et eeeeae e
201.6 Classification of ME EQUIPMENT @nd ME SYSTEMS ....ccuuiiuuiiineiieeieeineeineenneenn paes Soeneeens
201.7 ME EQUIPMENT identification, marking and documents.................ccoomeN .
201.8 Protection against electrical HAZARDS from ME EQUIPMENT ......c..vvvuvem® Moniiiiniinenn.
201.9 Protection against MECHANICAL HAZARDS of ME EQUIPMENT and ME _SYSTEMS.............
201.10 Protection against unwanted and excessive radiation HAZARDS..Z.7......ccoveviieniennnne.
201.11 Protection against excessive temperatures and other HAZARDS.............coociiiiiinianie.
201.12 Accuracy of controls and instruments and protection against HAZARDOUS

Lo TU i = U 5 T A PP
201.13 HAZzARDOUS SITUATIONS and fault conditions for ME EQUIPMENT ......oouuviiniiineineennenn.
201.14 PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMSAPEMS) ....uiiuniiiiiiieeieiiiei e
201.15 Construction of ME EQUIPMENT ...euiiiene e 0 N e e e e e e e e e e e e e e eeneenas
2071.16  IME SYSTEMS . uuiiiniiieiieeie it e et eeteeae e e e e e e e e e e e e e aa e e aa s ean s e an s e aa e e an s ean s ean s eanneanaeeneees
201.17 Electromagnetic compatibility of MEEEQUIPMENT AND ME SYSTEMS ....ccuvviniiniinaennnenn.
ANNEXES it e et e e
Anpex D (informative) Symbols on markKing.........coooeiiiiii
Anpex AA (informative) Particular-guidance and rationale..............coooiiiiiiiiiiie
=TT (1Yo = o 4 V78
Index of defined terms used in this document ..........cooiiiiiiiiii
Table D.1 — General SYMDOIS . ...

-2- IEC 60601-2-22:2019 © |IEC 2019

20
21
23
23
23
23
24
24
26
28
29

24


https://iecnorm.com/api/?name=f6f401b3f18f5ff8a523584d0f860449

IEC 60601-2-22:2019 © |IEC 2019 -3-

1)

2)

3)

4)

5)

6)

7)

8)

9)

Int

radiation-safety and laser eguipment
4 STore

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-22: Particular requirements for basic safety and essential
performance of surgical, cosmetic, therapeutic and diagnostic

| er eauinment
as CHLHP

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
Bl national electrotechnical committees (IEC National Committees). The object of IECLis to pron|
nternational co-operation on all questions concerning standardization in the electrical and ‘electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter “referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natiomal Committee intere
n the subject dealt with may participate in this preparatory work. International, governmental and 1
jovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
vith the International Organization for Standardization (ISO) in accordanCe“-with conditions determined
hgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express,.as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical €ommittee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for intefpational use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are"made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible “for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in’jtheir national and regional publications. Any diverg¢
between any IEC Publication and the corresponding national or regional publication shall be clearly indicate]
he latter.

EC itself does not provide any attestation”of conformity. Independent certification bodies provide confor
hssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for
services carried out by independent.cértification bodies.

All users should ensure that they have the latest edition of this publication.
No liability shall attach to IEC ‘or its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag

bxpenses arising out_of\the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable for the correct application of this publication.

Attention iS\drawn to the possibility that some of the elements of this IEC Publication may be the subjeq
batent rights. IEC shall not be held responsible for identifying any or all such patent rights.

rnational Standard IEC 60601-2-22 has been prepared by IEC subcommittee 76: Opt
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Attention is drawn“to the Normative references cited in this publication. Use of the referenced publications is

t of

cal

This fourth edition cancels and replaces the third edition published in 2007 and
Amendment 1:2012. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)

b)

it takes account of IEC 60601-1:2005/AMD1:2012 and IEC 60825-1:2014, which have

been published since publication of the third edition;

it addresses technical and safety issues which have arisen since publication of the third

edition;
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c) the scope of this fourth edition differs from the scope of the third edition. It now includes
CLAass 1C laser equipment, as defined in IEC 60825-1:2014, when the ENCLOSED LASER is
CLASS 3B or 4;

d) LED (light emitting diode) products are now excluded from this document as medical LED
products may be covered by IEC 60601-2-57.

The text of this International Standard is based on the following documents:

CDV Report on voting
76/580/CDV 76/610/RVC

Full information on the voting for the approval of this International Standard can be/found in
thel report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

In this document, the following print types are used:

e [requirements and definitions: roman type;
o |test specifications: italic type;

e |informative material appearing outside of tables, such as notes, examples and references: in smaller type.
Normative text of tables is also in a smaller type.

e |TERMS DEFINED IN CLAUSE 3 OF THE GENERAL STANDARD, IN THIS PARTICULAR STANDARD OR| AS
NOTED: SMALL CAPITALS.

In feferring to the structure of this document, thexterm
e | “clause” means one of the seventeen mumbered divisions within the table of contenpts,
inclusive of all subdivisions (e.g. Clause 7 includes subclauses 7.1, 7.2, etc.);
e | “subclause” means a numbered subdivision of a clause (e.g. 7.1, 7.2 and 7.2.1 are|all
subclauses of Clause 7).

References to clauses within<this’ document are preceded by the term “Clause” followed| by
thel clause number. Referencés to subclauses within this document are by number only.

In this document, the_cenjunctive “or” is used as an “inclusive or” so a statement is true if any
combination of the conditions is true.

The¢ verbal forms” used in this document conform to usage described in Clause 7 of fhe
ISQ/IEC Directives, Part 2:2018. For the purposes of this document, the auxiliary verb:

¢ |“shall’"means that compliance with a requirement or a test is mandatory for compliance
with this document;

e Tshould” means thaf compliance with a requirement or a test is recommended bul is not
mandatory for compliance with this document;

e “may” is used to describe a permissible way to achieve compliance with a requirement or
test.

A list of all parts of the IEC 60601 and IEC 80601 series, published under the general title
Medical electrical equipment, can be found on the IEC website.


https://iecnorm.com/api/?name=f6f401b3f18f5ff8a523584d0f860449

IEC 60601-2-22:2019 © |IEC 2019 -5-

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

This document amends and supplements [|EC 60601-1:2005 and |IEC 60601-
1:2005/AMD1:2012, Medical electrical equipment — Part 1: General requirements for basic
safety and essential performance.

This document also refers to IEC 60825-1:2014. The requirements of this document are the
minimum that need to be complied with, in order to achieve a reasonable level of safety and
reliability during operation and application of medical laser equipment.

An|asterisk (*) as the first character of a title or at the beginning of a paragraph or table\fjtle
indjcates that there is guidance or rationale related to that item in Annex AA. Understandjing
the| reasons for these requirements will not only facilitate the proper application. of fthis
dogument but will, in due course, expedite any revisions necessitated by changes-in clinical
prdctice or by developments in technology.
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quipment for surgical, therapeutic, medical diagnostic, cosmetie\0r veterinary applicatio

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-22: Particular requirements for basic safety and essential
performance of surgical, cosmetic, therapeutic and diagnostic
laser equipment

T Scope, object and related standards
use 1 of the general standard? applies, except as follows:

.1.1 Scope

blacement:

s part of IEC 60601 applies to the BASIC SAFETY and ESSENTIAL PERFORMANCE of la

nded for use on humans or animals, classified as LASER PRODUCT of CLASS 1C where
CLOSED LASER is of CLASS 3B or 4, or CLASS 3B, or CLASS 4{

DICAL ELECTRICAL EQUIPMENT or MEDICAL ELECTRICAL 8YSTEMS which incorporate lasers
rces of energy being transferred to the PATIENT, or animal and where the lasers
cified as above, are referred to as “laser equipnient” in this document.

[E 1 LASER PRODUCTS for these applications classified as a Class 1, Class 1M, CLASS 2, Class 2M
SS 3R LASER PRODUCT, are covered by IEC 60825-1;2014 and by the general standard.

clause or subclause is specifically intended to be applicable to ME EQUIPMENT only, o
SYSTEMS only, the title and content-0f that clause or subclause will say so. If that is not
e, the clause or subclause applies*to ME EQUIPMENT and to ME SYSTEMS, as relevant.

vards inherent in the intended physiological function of laser equipment within the scopg
document are not coyéered by specific requirements in this document except in 7.2.
siological effects, of the“general standard.

[E 2 See also 4.2, RISK MANAGEMENT process, of the general standard.

[E 3 If the lasér equipment is CLASS 1C according to IEC 60825-1:2014 and is used as a laser appliance
sehold, it is_covered by IEC 60335-2-113:2016.

.1.2.<Object

blaeément:

ser
ns,
the

as
are

or

to
the

13,

The object of this document

is to establish particular BASIC SAFETY and ESSENTIAL

PERFORMANCE requirements for the safety of surgical, cosmetic, therapeutic and diagnostic
laser equipment.

201.1.3 Collateral standards

Addition:

This document refers to those applicable collateral standards that are listed in Clause 2 of the
general standard and Clause 201.2 of this document.

1

In this document, "the general standard" means IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012.
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201.1.4 Particular standards

Addition:

For brevity, IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012 are referred to in this
document as "the general standard". Collateral standards are referred to by their document
number.

The numbering of sections, clauses and subclauses of this document corresponds to that of
the general standard or applicable collateral standard. The changes to the text of the general

stapdard are spec:llled by {he use of the IoIIowmg Wordas.

"Re¢placement” means that the clause or subclause of the general standard or applicaple

col

ateral standard is replaced completely by the text of this document.

"Addition" means that the text of this document is additional to the requiréments of
gemeral standard or applicable collateral standard.

"Arn
col

Su

ateral standard is amended as indicated by the text of this docurment.

pclauses or figures which are additional to those of the 'general standard are numbe

the

nendment" means that the clause or subclause of the generah standard or applicaple

red

starting from 201.101, additional annexes are lettered AA\BB, etc., and additional items ga),

bb

Su

, etc.

bclauses or figures which are additional to those’ of a collateral standard are numbe

starting from 20x, where “x” is the numbebh of the collateral standard, e.g. 202
IEG 60601-1-2, 203 for IEC 60601-1-3, etc.

red
for

The term "this document” is used to make'reference to the general standard, any applicaple

col

ateral standards and this document;taken together.

Where there is no corresponding‘section, clause or subclause in this document, the secti

cla

pogsibly not relevant, applies-without modification; where it is intended that any part of

ap

Co

geﬂ:eral standard or applieable collateral standard, although possibly relevant, is not to

lied, a statement tovthat effect is given in this document.

ncerning laser\radiation safety of laser equipment, IEC 60825-1:2014 applies, except

thel relevant requirements that are specified, changed or amended in this document.

20

Clﬁllt\r\ 20
auot——zZ=T

1.2 ~Normative references

+
i
b

on,

ise or subclause of the ‘general standard or applicable collateral standard, althodigh

the
be

for

Addition:

IEC 60601-1:2005, Medical electrical equipment — Part 1: General requirements for basic
safety and essential performance
IEC 60601-1:2005/AMD1:2012

IEC 60825-1:2014, Safety of laser products — Part 1: Equipment classification and
requirements
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201.3 Terms and definitions
Clause 3 of the general standard applies, except as follows:

Addition:

201.3.201

AEL

ACCESSIBLE EMISSION LIMIT
maximum accessible emission permitted within a particular class where the accessible
emfssion is the Tevel of radialion defermined at a position and with APERTURE stops (when lthe
AEL is given in units of watts or joules) or limiting APERTURES (when the AEL is given.in“units
of W-m-2 or J-m-?)

[SOURCE: IEC 60825-1:2014, 3.2 and 3.3, modified — The two definitionsy have begen
combined into one.]

201.3.202

AIMING BEAM
beam of optical radiation, producing a visible spot, intended for indication of the anticipated
point of impact of the WORKING BEAM

201.3.203
AIMING LASER
laser emitting an AIMING BEAM

201.3.204
APERTURE
opeéning of the BEAM DELIVERY SYSTEM through\which laser radiation is transmitted, therg¢by
allgwing human access to such radiation

[SOURCE: IEC 60825-1:2014, 3.8, modified — In the definition, "any opening in fthe
prgtective housing of a laser product”,has been replaced by "opening of the BEAM DELIVERY
SY$TEM".]

201.3.205
BEAM DELIVERY SYSTEM
opfical system which guides’the laser radiation from its origin to the WORKING AREA

201.3.206
CLpss 1C
claps of any LASER'PRODUCT which is designed explicitly for contact application to the skirl or
nom-ocular tissue

[SOURECE:" IEC 60825-1:2014, 3.19, modified — The list and notes to entry have begen
delleted.]

201.3.207

CLASS 2

class of any LASER PRODUCT in the wavelength range from 400 nm to 700 nm which during
operation does not permit human access to laser radiation in excess of the AEL of CLASS 2

[SOURCE: IEC 60825-1:2014, 3.21, modified — In the definition, "for applicable wavelengths
and emission durations" and the text in parentheses have been deleted.]

201.3.208

CLAss 3B

class of any LASER PRODUCT which during operation permits human access to laser radiation
in excess of the AEL of Class 1 and CLASS 2, as applicable, but which does not permit human
access to laser radiation in excess of the AEL of CLASS 3B for any emission duration and
wavelength
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[SOURCE: IEC 60825-1:2014, 3.23, modified — The term and definition have been modified
to refer only to CLASS 3B. In the definition, the text in parentheses has been deleted.]

201.3.209

CLAss 3R

class of any LASER PRODUCT which during operation permits human access to laser radiation
in excess of the AEL of Class 1 and CLASS 2, as applicable, but which does not permit human
access to laser radiation in excess of the AEL of CLASS 3R for any emission duration and
wavelength

[SQUREE: d or-have beenmod iied
to fefer only to CLASS 3R. In the definition, the text in parentheses has been deleted.]

201.3.210
CLASs 4

claps of any LASER PRODUCT which permits human access to laser radiation in‘\excess of the
AEL of CLASS 3B

[SOURCE: IEC 60825-1:2014, 3.24, modified — In the definition, the text’in parentheses has
been deleted.]

201.3.211

EMERGENCY LASER STOP
hand- or foot-actuated device intended to stop the LASER/OUTPUT immediately in caseg| of
emergency

201.3.212
ENCLOSED LASER
laspr which is incorporated in laser equipment of:CLASS 1C

201.3.213

GOpPD CONTACT
stafe that is established when the applicator of the laser equipment which is classified laser
CLAss 1C is positioned at the target’tissue so that the tissue surface acts to effectively
prgvent hazardous eye exposure to STRAY OPTICAL RADIATION

[SQURCE: I[EC 60335-2-113:2016, 3.104, modified]

201.3.214
LASER EMISSION CONTROL SWITCH
hanpd- or foot-actuated device intended to initiate and stop WORKING BEAM emission

201.3.215
LASER EMISSIQN"INDICATOR
vis|ble and/or audible signal which indicates that the WORKING BEAM is being emitted

NotgJI\orentry: Refer to IEC 60825-1:2014, 6.7 Laser radiation emission warning.

201.3.216

LASER ENERGY

LASER OUTPUT

RADIANT ENERGY of the WORKING BEAM, incident on the WORKING AREA, where the RADIANT
ENERGY is the time integral of the radiant flux @ over a given duration At

Note 1 to entry: LASER OUTPUT is a more general term which covers both LASER POWER and LASER ENERGY.

[SOURCE: IEC 60825-1:2014, 3.72, modified — In the definition, “RADIANT ENERGY of the
WORKING BEAM, incident on the WORKING AREA, where the RADIANT ENERGY is the”]

201.3.217
LASER OPERATOR
person handling the laser equipment.


https://iecnorm.com/api/?name=f6f401b3f18f5ff8a523584d0f860449

IEC 60601-2-22:2019 © |IEC 2019 -1 -

Note 1 to entry: In general, the LASER OPERATOR controls the delivery of the laser radiation to the WORKING AREA.
The LASER OPERATOR may appoint other person(s), who assist with the selection and/or setting of the parameters.

[SOURCE: IEC 60601-1:2012, 3.73, modified — The word "laser" has been added in the term
and definition.]

201.3.218

LASER POWER

LASER OUTPUT

RADIANT POWER of the WORKING BEAM, incident on the WORKING AREA where the RADIANT POWER
is the power emitted, transferred, or received in the form of radiation

Notg 1 to entry: LASER OUTPUT is a more general term which covers both LASER POWER and LASER ENERGY.

[SPURCE: IEC 60825-1:2014, 3.74, modified — In the term, "radiant" has been replaced| by
"lager". In the definition, “RADIANT POWER of the WORKING BEAM, incident on the WORKING AREA
where the RADIANT POWER is the” has been added.]

201.3.219
LASER READY INDICATOR
me@ns which visibly indicates that the laser equipment is in the READY. condition

Notg 1 to entry: The purpose of the LASER READY INDICATOR is to make the(personnel present in the laser 3rea
awdre of the need to take precautions against inadvertent hazardous laser radiation.

MAXIMUM PERMISSIBLE EXPOSURE
level of laser radiation to which, under normalsciccumstances, persons may be exposed
without suffering adverse effects

[SOURCE: IEC 60825-1:2014, 3.59, modified — The notes to entry have been deleted.]

201.3.221

OPERATOR PROTECTIVE FILTER
mojeable or fixed optical filter incorporated in the optical pathway of viewing optics whlich
allgws viewing of the WORKING "AREA but blocks hazardous levels of the radiation of fhe
WORKING LASER

on,

LASER EMISSION CONTROL SWITCH is activated

201.3.224

STRAY OPTICAL RADIATION

laser radiation that is unintentionally emitted from the applicator of the laser equipment of
CLAss 1C, either by scattering around the edges of the applicator or by any other pathway

201.3.225

TARGET INDICATING DEVICE

aiming device which designates the position where the WORKING BEAM will perform its surgical,
cosmetic, therapeutic or diagnostic purpose
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201.3.226

wo

RKING AREA

area which is intended to be irradiated with the WORKING BEAM

201.3.227

wo

RKING BEAM

beam of laser radiation, other than the AIMING BEAM, emitted by the laser equipment for
surgical, cosmetic, therapeutic or diagnostic purposes

201.4 General requirements

@)
Q)

20

C

o

201
Ad

201
Se

a)

b)

use 4 of the general standard applies.

1.5 General requirements for testing ME EQUIPMENT

use 5 of the general standard applies.

1.6 Classification of ME EQUIPMENT and ME SYSTEMS

use 6 of the general standard applies.

1.7 ME EQUIPMENT identification, marking and‘documents
use 7 of the general standard applies, except as follows:

.7.2 Marking on the outside of ME EQUIPMENT or ME EQUIPMENT parts
ition:
.7.2.101 Additional labels

e |EC 60825-1:2014, Clause'?.

General

Laser equipment shall carry labels in accordance with 7.3, 7.6 or 7.7 of IEC 60825-1:20
as applicable. These labels shall be visible from the normal operating position.

*APERTURE label

Laser equipment except CLASS 1C shall have a label positioned as close as practicablg
each laser APERTURE. The label as specified in IEC 60825-1:2014, 7.8 shall be us
Applicators which are subject to disinfection or sterilizing and fibre-optics are exempt fn
these requirements. In this case, a label is to be affixed in a prominent position with eith

to
ed.
om
er:

c)

— a statement that the 1aser APERTURE IS on the end of the Tibre/applicator, or
— asymbol as detailed in Table D.1, number 113.

NOTE The required information can be combined into one single label if the area where the label is to be

affixed is suitable.

CLAss 1C laser equipment shall in addition include the class of the ENCLOSED LASER in the

explanatory label.

201.7.9 ACCOMPANYING DOCUMENTS

Subclause 7.9 of the general standard applies except as follows:
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201.7.9.1 General

Addition:

The ACCOMPANYING DOCUMENTS shall give adequate instructions for proper operation,

incl

uding clear warnings concerning precautions to avoid possible exposure to hazardous

laser radiation.

201.7.9.2 Instructions for use

20
Ad

Thy
POS

Ad

201

The instructions for use shall include (as applicable):

a)

b)

c)

Dition:

e instructions for maintenance shall include clear warnings concerning precautions to avjpid
sible exposure to hazardous laser radiation.

ition of the following subclause:

.7.9.2.101 LASER specific information for the RESPONSIBLE(ORGANIZATION and for the
LASER OPERATOR

information on the NOMINAL OCULAR HAZARD DISTANCE) (NOHD) for the laser equipment in
NORMAL USE with each appropriate ACCESSORY;

NOTE 1 The NOHD does not apply to laser equipment of.CLASS 1C.

a statement in S| units of BEAM DIVERGENGE) PULSE DURATION, maximum LASER OUTPUT of
the laser radiation, with the magnitudes>of the cumulative measurement uncertainty and
any expected increase in the measured. quantities which may add to the values measufed
at the time of manufacture, meaning that the equipment performs differently than
expected, refer to 7.9.2.17 of theg€neral standard;

where a single pulse is made_ dp of a pulse train, the technical details shall be described in
the information for the laser_user. For example, where nominal pulses are comprised qgf a
predetermined sub-pulse’structure or pulse-train, the number of sub-pulses &nd
approximate duration of each sub-pulse shall be stated,;

the potential variation in wavelength shall be stated;

legible reproductions (colour optional) of all required laser labels and HAZARD warnings
affixed to the laser equipment;

informatign~and guidance for regular calibration of the LASER OUTPUT in accordance with
201.12{1.) The information shall include a specification for the measuring equipment @nd
frequency of calibration and clarification requirements concerning regular calibration| of
LASER OUTPUT;

AT S

g)
h)

a listing of controls, adjustments and procedures for operation and maintenance by the
RESPONSIBLE ORGANIZATION, including the warning "Caution — Use of controls or
adjustments or performance of procedures other than those specified herein may result in
HAZARDOUS radiation exposure";

a description of the BEAM DELIVERY SYSTEMS including the characteristics of the LASER
OUTPUT;

when the laser equipment is of CLASS 1C, a detailed technical description of the interlocks,
a description of possible limitations and malfunction following false positioning of the
applicator, a comprehensive description of how to position the applicator properly, a
warning about possible usage conditions which may result in hazardous STRAY OPTICAL
RADIATION;
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1)

m)

p)

q)

X)

y)
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a statement, saying that laser equipment should be protected against unauthorized use,
for example by removal of the key from the key switch;

a specification for eye protection; not required for laser equipment of CLASS 1C;

NOTE 2 Referto 8.4.5.2 of IEC TR 60825-14:2004, Safety of LASER PRODUCTS — Part 14: A user’s guide.

a specification for fume and plume extraction, including a cautionary statement: "Caution —
Laser fume and/or plume may contain viable tissue particulates”;

information about the potential HAZARDS when inserting, sharply bending or improperly
securing the fibre optics, stating that not following the recommendations of the

manufacturer may lead to damage to the fibre or BEAM DFEIIVERY SYSTEM and/or harm to the
PATIENT Or LASER OPERATOR;

instructions for checking the integrity of the BEAM DELIVERY SYSTEM, for example ag)ollops:
"As the AIMING BEAM passes down the same delivery system as the WORKING BEAM, it
provides a good means of checking the integrity of the delivery system. If the AIMING BEAM
is not present at the distal end of the BEAM DELIVERY SYSTEM, its intensity(is-reduced dr it
looks diffused, this is a possible indication of a damaged or malfunctioning  BEAM DELIVERY
SYSTEM";

information on non-laser HAZARDS, for example as follows: “A riskrof fire and/or explosjion
exists when the LASER OUTPUT is used in the presence of flammable materials, solutiong or
gases, or in an oxygen enriched environment”. The temperatures produced in NORMAL YSE
of the laser equipment may ignite some materials, for example’ cotton wool when saturated
with oxygen. The solvents of adhesives and flammablg, selutions used for cleaning @nd
disinfecting should be allowed to evaporate before the laser equipment is used. Attention
should also be drawn to the danger of ignition of endogenous gases;

information on safe procedures which ensure aaminimum of acceptable side effects to the
PATIENTS, including a list of counter-indication§/and including a list of all conditions which
would render the balance of the expected:success of treatment and the non-avoidaple
side-effects non-acceptable;

information on separate equipment Mhich would be useful to assess the favourable
conditions which are acceptable for\treatment or to assess the unfavourable conditipns
which would render a treatment unacceptable or HAZARDOUS;

checklists and forms which help the user collect the information necessary to assess fthe
favourable conditions of treatment;

information about the_‘applicable national regulations, e.g. on professional cosmgtic
applications of laser equipment;

description of proeedures to ensure that sterile ACCESSORIES remain sterile;

information aboUt’ACCESSORIES such as fibre-optics which are compatible with the la
equipment;

ser

nt
to

if the lasér-equipment is installed with or connected to other medical devices or equipm
to operate as required for its intended purpose, sufficient details of its characteristic

e A ORY O ne a dapble, NTOITY [ [ [ appropriate
processes to allow reuse, including cleaning, disinfection, packaging and, where
appropriate, the method of sterilization of the device to be re-sterilized, and any restriction
on the number of reuses shall be provided. Where ACCESSORIES are supplied with the
intention that they be sterilized before use, the instructions for cleaning and sterilization
shall be such that, if correctly followed, the ACCESSORY will still comply with the
requirements of this document;

if the ACCESSORY bears an indication that the ACCESSORY is for single use, information on
known characteristics and technical factors known to the manufacturer that could pose a
risk if the device were to be re-used shall be provided. If no instructions for use are
needed, the information shall be made available to the user upon request. The possibility
of this request and provisions for obtaining the requested information shall be described;
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z) details of any further treatment or handling needed before the ACCESSORY can be used (for

example sterilization, final assembly, etc.);

aa)precautions to be taken in the event of changes in the performance of the laser

equipment;

bb) precautions to be taken, as regards malfunction of laser equipment due to exposure, in
reasonably foreseeable environmental conditions, to magnetic fields, external electrical
influences, electrostatic discharge, pressure or variations in pressure, acceleration,

thermal ignition sources, etc.;

cc) degree of accuracy claimed for ACCESSORIES with a measuring function, such as skin

dd
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applies to the requirements of 8.6, 8.8 and~-8-9 for MEANS OF OPERATOR PROTECTION. MEANS
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radiation, etc.;

parameters when required for the operation of the laser equipment.

[E 3 If the laser equipment is intended to be used by non-medical professionals, e.g. cosmetic or beauty-
titioners, they may need information which is additional to the information required in 201.7.9.2.101.

1.8 Protection against electrical HAZARDS from ME EQUIPMENT
use 8 of the general standard applies except as follows:

.8.5 Separation of parts

endment:

duct is exempt from the differing requirements of the general standard. This exemp

IENT PROTECTION are not exempt.

.8.7 LEAKAGE CURRENTS AND PATIENT AUXILIARY CURRENTS

s subclause of the general standard applies except as follows:

.8.7.3 *Allowable values
ition:
er equipmentis considered as PERMANENTLY INSTALLED equipment if

secured against unintentional loosening,
the/POWER SUPPLY CORD is non-detachable, and

the cross-sectional area of the POWER SUPPLY CORD conductors is not less than 2,5 mm?Z.

NOTE Mechanically securing the MAINS PLUG is considered equally safe as using a tool for disconnecting.

Compliance is checked by inspection.

201.8.10 Components and wiring

Thi

s subclause of the general standard applies except as follows:

n OEM (Original Equipment Manufacturer) lasér and/or OEM power supply is incorporaFd

ed

understandable explanation of symbols, controls, instructions, operating or adjustmient

are

the laser equipment and the OEM product:complies with IEC 61010-1, then the OEM
ion

OF

it is connected to the SUPPLY MAINS by means of a MAINS PLUG which is mechanically

201.8.10.4 Cord-connected HAND-HELD parts and cord-connected foot-operated control

devices

Addition:
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201.8.10.4.101 Footswitch

Any foot-operated LASER EMISSION CONTROL SWITCH shall be shrouded to prevent unintentional
operation. The force required to actuate the switch shall be not less than 10 N, applied over
an area of 625 mm? anywhere on the operating surface of the footswitch. This force shall not
exceed 50 N.

Thi

s requirement also applies to wirelessly connected footswitches.

Compliance is checked by measurement of the actuating force.
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.8.11 MAINS PARTS, components and layout
ition:
.8.11.101 Use of water for cooling

ere liquid is used in laser equipment for cooling and where the liquid)assumes the task
IC INSULATION to SUPPLY MAINS, the conductivity of the liquid shall be such that
wable value of the LEAKAGE CURRENT required in 8.7 of the.general standard is
eeded in NORMAL USE. The conductivity of the liquid shall be continuously monitored by
br equipment. In case of LEAKAGE CURRENT exceeding the Values required in 8.7 of
eral standard as a result of increased liquid conductivityy the laser equipment shall
tched off automatically from the SUPPLY MAINS.

mpliance is checked by inspection and functionaltests.

use 9 of the general standard applies.

1.10 Protection against unwanted and excessive radiation HAZARDS
use 10 of the general standard applies, except as follows:

.10.4 Lasers

endment:

ere the _general standard refers to IEC 60825-1:2007, IEC 60825-1:2014 shall ap
ead.

ehdment:

1.9 Protection against MECHANICAL HAZARDS of ME EQUIPMENT and ME SYSTEMS

of
the
hot
the
the
be

ply

Add “CLAss 1C” to the listing of the laser classes in the text of the NOTE in 10.4 of the
general standard.

Addition:

201.10.4.101 General requirements

NOTE

IEC

60825-1:2014.

The laser equipment shall incorporate:

In the context of this document, "light" radiation is understood to cover optical radiation as specified in
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a)

b)
c)
d)

REMOTE INTERLOCK CONNECTOR as described in 6.4 of IEC 60825-1:2014
This requirement does not apply to

— battery-powered hand-held medical laser equipment

— CLAss 1C laser equipment

Key control as described in 6.6 of IEC 60825-1:2014

Viewing optics as described in 6.10 of IEC 60825-1:2014

LASER READY INDICATOR

Laser nnluilnmnn’r shall inhnrpnra’rn a visible |ASER READY INDICATOR. —which shall be

illuminated when emission of the WORKING BEAM is possible upon actuation of the confrol
switch, i.e. the laser equipment is in the READY mode.

LASER EMISSION INDICATOR

Laser equipment of CLASS 3B and 4, and laser equipment of CLASS 1C ineorporating|an
ENCLOSED LASER of CLASS 3B or 4 shall be equipped with a visible or an audible signpal,
which clearly indicates that emission of laser radiation in excess of thé)AEL for CLASS|3R
is taking place.

Both the LASER READY INDICATOR and the LASER EMISSION INDICATOR, if visible, shall|be
visible through the laser protective eyewear as specified in th€instructions for use, see
201.7.9.2.101.

Provided that one of the LASER EMISSION INDICATORS ig elearly visible or audible to fhe
persons in the vicinity of the operational control or laser APERTURE, the 2 m distance
requirement in 4.7.3 of IEC 60825-1:2014 is not applicable.

The LASER EMISSION INDICATOR shall be recognizable by the LASER OPERATOR and by fhe
personnel involved in the laser procedure.

The LASER EMISSION INDICATOR shall be FAIL.SAFE or redundant.

NOTE An AIMING BEAM is not considered to be.aY’ASER EMISSION INDICATOR.
*TARGET INDICATING DEVICE

The location where the LASER OUTPUT is to have its effect shall be indicated. Indicafion
shall be prior to emission of the, WORKING BEAM.

Possible solutions include;
1) the use of a visibleAIMING BEAM,;

N

the attachment of a pointer on the hand piece;

w

optical aiming devices;

N

contact application;

)
)
)
)

a

electronic indication, such as a cursor on a screen.

If the “TARGET INDICATING DEVICE is a light beam, the point of impact indicated by fhe
TARGET INDICATING DEVICE shall be concentric with the WORKING BEAM within the followjing
toléerance: The lateral offset of the centres of the two beams shall be less than 50 % of the

diameter of the WoRKING BEAM Additiomatty, the diameter of the AmMiNG tASER beanrshall
not be larger than twice the diameter of the working laser beam. For the definition of beam
diameter see 3.13 of IEC 60825-1:2014.

If the TARGET INDICATING DEVICE is an electronic indication, its centre shall not deviate from
the centre of the WORKING BEAM by more than 50 % of the diameter of the WORKING BEAM.

If a visible AIMING BEAM is chosen, its spot shall be recognizable through the laser
protective eyewear, which is specified in the instructions for use, refer to 201.7.9.2.101.

If the TARGET INDICATING DEVICE is in the form of an AIMING BEAM which is emitted from the
LASER APERTURE and is generated by an AIMING LASER or by an attenuated WORKING BEAM,
it shall not exceed the AEL for CLASS 3R with the following exception:

For an ophthalmic AIMING LASER, the AIMING BEAM shall not exceed the AEL for CLASS 2
without a deliberate and positive action by the LASER OPERATOR.
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The TARGET INDICATING DEVICE is not required for CLASS 1C laser equipment.
g) STAND-BY/READY control

Laser equipment shall be equipped with a STAND-BY/READY device. This device shall
capable of disabling the WORKING BEAM. Upon initial switching the LASER PRODUCT
SUPPLY MAINS it shall by default enter the STAND-BY mode.

be
to

Transition from STAND-BY to READY shall not be possible when the LASER EMISSION CONTROL

SWITCH is activated.

NOTE The beam stop according to 6.8 of IEC 60825-1:2014 is replaced by the requirement for a STA
BY/READY device.

h) |ENCLOSURES
The following requirements of IEC 60825-1:2014 shall apply:
— 6.2. Protective housing — 6.2.1 General;

— 6.2. Protective housing — 6.2.2 Service;
— 6.3 Access panels and safety interlocks.
i) Limits on LASER OUTPUT

equipment to enable its intended medical, surgical or.(diagnostic functions. 1
considerations about the limits of LASER OUTPUT shall be incltded in the RISK MANAGEM
process as described in 4.2 of IEC 60601-1:2005/AMD1:204.2.

Compliance is checked by measurement, inspection~of the device and inspection of
RISK MANAGEMENT FILE.

201.10.4.102 Interlock system of laser equipment of CLASS 1C

A CLASS 1C LASER PRODUCT incorporatingcan ENCLOSED LASER of CLASS 3B or 4 shall
equiipped with an interlock system whichsis capable of detecting whether GOOD CONTACT W
the| biological skin tissue is established.

If qontinuous action by the user is\necessary to maintain the enabled status (for example
actjvation button is continuously depressed) the laser shall keep emitting, unless Gd
CONTACT with the skin is lost.(While this continuous action is maintained by the user, any |
of 00D CONTACT shall be(detected by the interlock system and the laser emission shall s
off

The time interval petween loss of GOOD CONTACT with the skin and disabling the triggering
laser emission shall not exceed 0,1 s provided that the requirement for CLASS 1C is met.

The¢ emission may resume automatically if GOOD CONTACT is re-established within a maxim

ND-

The LASER OUTPUT shall be limited to the amount which is‘necessary for the lager

'he
ENT

fhe

be

ith

an
oD
DSS
hut

of

um

of 10 s, When the loss of GOOD CONTACT exceeds 10 s the laser equipment shall require acfive

retriggering by the user in order to resume emission.

If the interlock system contains a programmable electronic circuit the software shall

incorporate measures to control the fault/error conditions specified in 201.13.2, as far
applicable to CLASS 1C laser equipment.

as

Refer to Clause 14 of the general standard, Programmable eletrical medical systems (PEMS).

NOTE If the laser radiation is coupled into the skin by frustrated internal total reflection due to the match of the
refractive indices of the transmitting medium and the skin, and the contact sensors rely on the effect of internal
total reflection, this device may not be safe since index matching also takes place when gel or other index

matching substance sticks to the output window, allowing emission into free air to take place.

Compliance is checked by the following tests.
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The function of the interlock system shall be tested with a cylindrical test specimen, designed
to simulate human skin, with the following properties:

— acylindrical rod with an outer diameter exceeding the maximal dimension of the applicator
footprint by 40 mm and having a smooth surface, made of a flexible material with a Shore
hardness not exceeding 25;

— the material shall simulate the optical properties of the skin with regard to absorption,
reflection and scattering, in order to assess the STRAY OPTICAL RADIATION;

— the surface of the artificial skin used for detecting the skin contact is modified in turn as
follows:

e dry skin is simulated using the artificial skin without any modification;

e the presence of dried sweat is simulated by using a 0,9 g/| saline solutibn—on fhe
artificial skin surface, that is then air dried;

e the presence of sebum is simulated by using petroleum jelly on the-artificial gkin
surface.

For laser equipment using an auxiliary material such as a gel as specified in the instructions
as [the contact means for NORMAL OPERATION, the test shall be performed with and without this
maferial.

The reaction time of the interlock system is tested by placing the output window of the laser
equiipment applicator on the test specimen, subsequently>emoving the applicator from ghe
tesff specimen and the emission of laser radiation shall cease within a time interval of 0,1 s.

The output window of the laser equipment applicator. shall be placed on the test specimen j:d
rotated, tilted and raised to test whether the sensors in the interlock system correctly defect
GOPD CONTACT with the test specimen.

If STRAY OPTICAL RADIATION from the targét skin occurs it shall be measured by placing the
applicator in contact with the test specimen at varying positions of orientation. The emission
level shall not exceed the AEL of Cldss 1 as specified in IEC 60825-1:2014 for a maximum
emyssion duration of 10 s, unless the laser equipment is limited to a shorter emissjon
dunation.

If gompliance with the requirement of 201.10.4.102 relies on the operation of an electrdnic
cirguit, the laser equipment is further tested as described in 201.13.1.101 and 201.13.2.103.

201.10.4.103 Laserradiation filter in viewing optics

If the lasersequipment incorporates viewing optics such as operating microscopes| or
enﬂioscopes and the viewing optics transmit radiation from the working laser, the viewling
ics shalkbe equipped with an OPERATOR PROTECTIVE FILTER.

op

The
laser is emitting.

ing
The OPERATOR PROTECTIVE FILTER shall not allow radiation of the working laser being
transmitted through the eyepiece to exceed the MPE.

The function of the TARGET INDICATING DEVICE shall not be compromised.

ME EQUIPMENT is exempt from these requirements when projectors or monitors are used for
viewing.

Compliance is checked by inspection of the equipment, and by measurement or inspection of
the filter specifications.
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201.11 Protection against excessive temperatures and other HAZARDS

Clause 11 of the general standard applies, except as follows:

201.11.8 Interruption of the power supply /SUPPLY MAINS to ME EQUIPMENT

Addition:

201.11.8.101 Interruption of emission

CLASS 4 laser equipment shall be provided with a manual reset to enable resumption of 1a

4

radiation emission after interruption of emission caused by the use of a remote interlock

CL
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201

Las

of fhe WORKING BEAM.
The indication shall be in Sl units.

The¢ actual LASER OUTPUT measured inp~the WORKING AREA shall not deviate from the pre-

lev

If t
sha

Thy
ma
3.

Co

201

\SS 4 laser equipment or caused by the unexpected loss of SUPPLY MAINS.

[E This manual reset could be removal of the foot from the footswitch and placing it back op,again.

1.12 Accuracy of controls and instruments and protection against
HAZARDOUS OUTPUTS

.12.1 Accuracy of controls and instruments
ition:
.12.1.101 Indication of LASER OUTPUT

er equipment shall incorporate a means for the-indication of the pre-set level of the out]

el of output by more than +20 %.

ne LASER OUTPUT is fixed by\the manufacturer and is not adjustable the fixed LASER oUT
Il be stated by labelling.

b actual PULSE DURATION shall not deviate from the PULSE DURATION specified by
ufacturer or sef by the operator, by more than +20%. The PULSE DURATION is defined
9 of IEC 60825-1:2014.

mpliance~is.checked by inspection and measurements.

.12:4’ Protection against HAZARDOUS output

ker

on

put

set

PUT

the
in

Thi

s subclause of the general standard applies, except as follows:

201.12.4.2 *Indication relevant to safety

Addition:

The LASER OUTPUT emitted by the laser equipment shall not deviate from the pre-set level of
output by more than +20 %. A quantity, electrical or optical, which is directly related to the
LASER OUTPUT generated shall be monitored during operation. The monitoring shall be carried

out

at intervals shorter than the failure tolerance time.

Typical solutions are:

closed-loop system;
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open-loop system with a visible and audible out-of-tolerance warning.

Compliance is checked by the following test:

During use under NORMAL CONDITIONS, as well as under any reasonably foreseeable SINGLE
FAULT CONDITION, the LASER OUTPUT is checked to be within the allowed tolerance or the
required warning is given otherwise.

The calibration of the system is to be checked at regular intervals against the LASER POWER
(or LASER ENERGY) actually incident on the WORKING AREA. An appropriate method shall be

des

Ch

201
Ad

201

Cribed In the instructions for use in accordance with 2071.7.9.2.T0T 1).

bck the instructions for use and the procedure of calibration for compliance.
.12.4.4 “*Incorrect output

ition:

.12.4.4.101 EMERGENCY LASER STOP

Th

EMERGENCY LASER STOP shall stop the emission of LASER QUTPUT as fast as possiblg

prgvent a situation where there is an unacceptable risk to any person. The EMERGENCY LA
STQP shall be designed so as to be independent of all othertaser control systems. The swi
shall be a red push-button and be located in such a mannertas to be readily visible and ea

an
syn

If 3
EM

CL

quickly reached by the LASER OPERATOR from the opérating position. "Laser Stop" or
nbol according to Table D.1, symbol 101, shall be-marked on or near the push-button.

n emergency stop as specified in IEC 609473 is incorporated in the laser equipment,
ERGENCY LASER STOP is not required.

A\SS 3B lasers for non-surgical or_fon-ophthalmic use within the wavelength range

600 nm to 1 400 nm,

a)

b)

emitting less than five times‘the MPE for the skin and not more than 50 mW averd
power, or

not exceeding the MPE for the skin,

and CLAss 1C laser eguipment are exempt from this requirement.

Co

201

mpliance is cheeked by inspection and measurements.

.12.4.4(102 *Spectral impurities

Th

manufacturer shall address in the RISK MANAGEMENT process the risks associated v

to
ER
tch

5ily
the

the

of

ge

ith

spectral impurities of the LASER OUTPUT, such as wavelength shift due to the change

of

physical parameters, seffing of oufput, temperature and degradation effects.

Compliance is checked by inspection of the RISK MANAGEMENT FILE.

201.13 HAZARDOUS SITUATIONS and fault conditions for ME EQUIPMENT

Clause 13 of the general standard applies, except as follows:

201.13.1 Specific HAZARDOUS SITUATIONS

Addition:
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201.13.1.101 Specific laser considerations

The MANUFACTURER shall address RISKS resulting from faults which may cause the following
situations, taking the specific requirements of this document into account:

a)
b)
c)
d)

emission of excessive LASER OUTPUT;

faulty release of the WORKING BEAM,;

failure of the cut-off of the WORKING BEAM;

hazardous laser emission into free air for CLASS 1C LASER PRODUCTS.

Co

201
Ad

201

Lag
inc
wh
bel

pefcentage up to 100 % maximum is acceptable. If the LASER OUTPUT exceeds this limit

las

Co

201

WH
co
act
em

NO

Exémpt from the requirements 201.13.2.101 and 201.13.2.102 are

a)
b)

c)

mpliance is checked by inspection of the RISK MANAGEMENT FILE.

.13.2 SINGLE FAULT CONDITIONS

ition:

.13.2.101 *Excessive LASER OUTPUT

er equipment shall be so designed that if a SINGLE FAULT CONBJTION does result in
rease in accessible output, a visible and audible out-of-tolerance warning shall be gi

bn the LASER OUTPUT exceeds the 20 % tolerance. Then thé-output shall be restricted
ow +50 % unless a risk assessment performed by the manufacturer indicates that a hig

br emission shall be terminated.
mpliance is checked by inspection of the manufagtiurer’s technical documentation.

.13.2.102 Failure of exposure termination

en the exposure is terminated by meéans of a timer, protection against SINGLE FA
NDITIONS shall be provided by a saféty device which is independent of the timer ang
vated when the set time is exceeded by 20 %. The safety device terminates the la
ssion and prevents further timer=dependent operation of the equipment.

[E A second timer may be a means of achieving compliance with this requirement.

an
en
to
her
the

ULT

ser

components whichi'can be regarded as FAIL SAFE and which are subject to prevenfive

maintenance;

components.of monitoring circuits which are checked during every start-up procedure
the laserequipment;

CLASS-3B lasers for non-surgical or non-ophthalmic use within the wavelength range

of

of

50.mW average power, or not exceeding the MPE for the skin;

600.0m to 1 400 nm, emitting less than five times the MPE for the skin and not more tTan

d)

CLAss 1C laser equipment with an ENCLOSED LASER below CLASS 4.

Compliance is checked by inspection and measurements.

201.13.2.103 Failure of exposure termination after loss of GOOD CONTACT

For CLASS 1C laser equipment when the exposure is terminated upon loss of GOOD CONTACT,
the signal chain towards exposure termination or its components shall be FAIL SAFE or
redundant.

Compliance is checked by inspection and measurements.
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201.13.2.104 Failure of critical components

When evaluating risks, the following components shall be considered:

a) any electronic, opto-electronic and/or mechanical means which allows LASER POWER or
LASER ENERGY to be emitted or prevents it from being emitted (e.g. shutter);

b) optical attenuators including the OPERATOR PROTECTIVE FILTER and their mechanisms;

C) LASER EMISSION CONTROL SWITCH;

d) components of monitoring circuits;

e) V] i ng i ;

f) Jn systems with exchangeable fibre optic BEAM DELIVERY SYSTEMS, the sensor for detecting

the presence of the fibre optic BEAM DELIVERY SYSTEM.

Compliance is checked by inspection of the manufacturer’s technical documehtation and|by
inspection of the RISK MANAGEMENT FILE.

201.14 PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS)

C

oy

use 14 of the general standard applies.

201.15 Construction of ME EQUIPMENT

C

o

use 15 of the general standard applies.

2011.16 ME SYSTEMS

Clduse 16 of the general standard applies:

oy

201.17 Electromagnetic compatibility of ME EQUIPMENT AND ME SYSTEMS

C

o

use 17 of the general standard applies.
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Annexes

The annexes of the general standard apply except as follows:

An

Annex D
(informative)

nex D of the general standard applies, except as follows:

Symbotsonmmmarking

Table D.1 — General symbols

Additional symbols:
No. Symbol 2 Reference Description
101 EMERGENCY LASER STOP
102 . IEC 60417-5266 | STAND-BY/READY-(STAND-BY)
Q (2002-10)
103 IEC 60417-5264 | STAND-BY/READY (READY) b
@ (2002-10)
104 Continuous operation. The laser equipment is set to a modle
where the exposure duration is limited by the LASER
B OPERATOR actuating and releasing the footswitch
105 M Single exposure. The laser equipment is set to a mode
where one single exposure of a given duration is emitted
B when the footswitch is depressed
106 M Repeat exposure. The laser equipment is set to a mode
where a series of exposures of a given duration and of a
B given interval are emitted as long as the footswitch is
depressed
107 M Exposure duration
108 H Repeat exposure pulse repetition time
109 Specialized pulsed mode. A pulsed mode of the laser which,

for example in some CO, lasers, improves the capability of
cutting tissue and may be used as an alternative to the
continuously operating mode
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No. Symbol 2 Reference Description
110 AIMING BEAM
111 \ AIMING BEAM, blinking
112 REMOTE INTERLOCK CONNECTOR, as defined in 3.76 of
[ i jj IEC 60825-1:2014
113 < Optical fibre applicator
114 PRF, Pulse repetition frequency\[rate]

il

a8 |The symbols either concur with the symbols contained in IEC TR 60878 or are exclusive to IEC 60601-2-
Other symbols may be chosen from IEC TR 60878:2003 if appropriate.

b [This symbol is listed in Table D.1, No 16 of IEC 60601-1;2042 as “ON” for part of the equipment. Med
laser equipment could make use of this symbol to indicate-the “STAND-BY” and “READY” states.

P2,

cal
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Addition:

Annex AA
(informative)

Particular guidance and rationale

AA.1 General guidance

Thi
PAT

AA

Thy

Su

Me
art
the)
neq
the]
DEL
wa
In 9
cal

s document describes specific requirements for medical laser equipment to protect
IENT from hazardous situation(s).

.2 Rationale for particular clauses and subclauses
e following are rationales for specific clauses and subclauses in this document.
pbclause 201.7.2.101 b)

dical laser equipment usually incorporates a BEAM DELIVERY SYSTEM. This may either be

BEAM DELIVERY SYSTEM is regarded as a part of the prétective housing, tools should
essary for the removal of the BEAM DELIVERY SYSTEMand interlocks provided. In this ca

IVERY SYSTEM. Normally additional applicators_including hand pieces, micromanipulatg
veguides, scanners or the like are used, whichvare attached to the BEAM DELIVERY SYST
bome cases, the optical fibre itself forms an applicator, for example when it is used as a

the

an

culated arm or an optical fibre, which is attached directly ‘to)the main laser cabinet. When

be
Ise,

re would not be a requirement for labelling the{LASER APERTURE proximal to the BHAM

—

S,
EM.
50-

ed "bare fibre". In the latter case, the optical fibre assumes two roles, as a proteciive

hoysing and as an applicator. In this case; all the appropriate requirements should apply

inc
the
cle
DEL

Lag

end of the fibre, in which case thezstandard allows the label to be placed in a position t

IVERY SYSTEM.

uding the APERTURE labelling. It is possible that the APERTURE label cannot be placed at

hat

arly informs the LASER OPERATOR where the WORKING BEAM emerges from the BHAM

er equipment of CLASS~1C may be conceived, which consists of a remote laser sourcq, a

non-detachable BEAM DELIVERY SYSTEM and an applicator, the latter being interlocked usfing

ski
lab)

Su

A

elling is chosen.
bclause 201:8.7.3

nazardeus situation may occur if the PROTECTIVE EARTH CONDUCTOR fails allowing

LEA

KAGE_CURRENT of up to 5 mA to pass through a person's body. It is therefore necess

that “particular attention is devoted to the sturdiness of the POWER SUPPLY CORD and

N contact sensors. An APERTURE label may be placed close to the APERTURE, if APERTYRE

the
ary
its

connections.

Subclause 201.10.4.101 f)

This formulation covers all methods used to date. The term "AIMING LASER" has been replaced
by "AIMING BEAM", as incoherent light sources are also suitable for use as the aiming light. The
requirement that the aiming radiation shall also be directly or indirectly recognizable through
safety eyewear is important for safety; it does, however, prove problematic for lasers where
the AIMING BEAM is generated by considerable attenuation in the power of the WORKING BEAM.
An AIMING BEAM may be superfluous for contact laser scalpels and may constitute a disturbing
factor due to the glare effect it produces. As contact laser scalpels can be used as an
alternative to non-contact procedures, the option of using the WORKING BEAM without the

AlM

ING BEAM being switched on should also exist.
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Laser equipment of CLASS 1C usually has no aiming devices incorporated.
Subclauses 201.12.4.2 and 201.12.4.4

Although continuous measurement of the LASER POWER or LASER ENERGY incident on the
PATIENT would be desirable, it is not feasible in some cases as it may nullify the sterility of the
hand piece or other beam delivery ACCESSORY end piece, or because suitable measuring
technology is not yet available. It would therefore appear adequate to monitor the LASER
POWER actually generated in the equipment. The detectors which can be used for this either
only emit a relative signal due to variation from component to component (e.g. photodiodes),
or {hey are too slow (thermal defectors). The safety of the equipment is improved if, instead of

repeat cycle time must be shorter than the time period within which .a laser workiing
deflectively at full power can cause a dangerous tissue effect (e.g. perforation of a \jtal

Maladjustment or damage to the BEAM DELIVERY SYSTEM can lead tg;considerable deviationg of
LASER POWER incident on the PATIENT from the LASER POWER actually generated. H{ is
thefrefore imperative that the LASER ouTPUT actually emitted to- tissue is checked by meang of
a g¢alibrated LASER POWER or LASER ENERGY meter during/regular inspections of the lager
ipment. The laser equipment should allow the LASER“OPERATOR to check the delivefed
LAYER OUTPUT at any time, using additional equipment if necessary. Attention should be drgwn
his requirement in the ACCOMPANYING DOCUMENTS..See 201.10.4.102

Lager equipment of CLASS 1C incorporates an interlock system. The purpose of the interlpck
syqtem is to ensure that laser emission from‘the ENCLOSED LASER source into free air canhot
exgeed the AEL of Class 1. The practical pfoblems which are to be addressed by the deslign
of the guards and the control softwarevare associated with the tissue contour, surface
prgperties including topical agents and' movement of the applicator relative to the tisgue
target. In addition, the sensing system~has intrinsic time delays to react for both, opening and
cloping functions. An optimum level of sensitivity is desirable in order to be not too restrictive,
consistent with the intended function, and to be restrictive enough to provide the safety,| by
avq@iding errant reflected or sitayed light.

Although not required,tskin colour sensing devices may be incorporated. Their purpose if to
aufomatically adaptthe'LASER OUTPUT to the absorption properties of the target tissue.

Supclause 204.12.4.4.102

Spectral impurities may be present in the pump source wavelength being transmitted or the
original"wavelength in frequency-multiplied lasers. Hazards for the eye which are due to fhe
us$ of jinappropriate protective eyewear that does not protect against the radiation at fhe

tr- ot 2l ] +l [ ] ] ol
0 ST LuUlTiainricu wavuoiTliigtiio Thiay VT UVTTTUURNTU.

Wavelength shifts may alter the biological effect of the treatment, e.g. if the nominal
wavelength is chosen to match a particular absorption peak.

Subclause 201.13.2.101

Risks caused by unexpected increase of the LASER oOuTPUT will vary according to the
wavelength, output level and target tissue type and sensitivity. The mode of operation,
including Q-switched pulses, the delivery system and the operator oversight may also
influence the level of risk.
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3)
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5)
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7)

8)

9)

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILS ELECTROMEDICAUX -

Partie 2-22: Exigences particuliéres pour la sécurité de base et
les performances essentielles des appareils chirurgicaux,

AVANT-PROPOS

| a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de“normalis

He ['électricité et de I'électronique. A cet effet, '[EC — entre autres activités (5 publie des Nor
nternationales, des Spécifications techniques, des Rapports techniques, des Spécificdtions accessible
bublic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a|des
Comités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participer. [Les
brganisations internationales, gouvernementales et non gouvernementales, ep:liaison avec I'lEC, participent
egalement aux travaux. L’IEC collabore étroitement avec I'Organisation Internationale de Normalisation (1$0),
Eelon des conditions fixées par accord entre les deux organisations.

| es décisions ou accords officiels de 'lEC concernant les questions techhiques représentent, dans la megure
Hu possible, un accord international sur les sujets étudiés, étant dohné que les Comités nationaux de I[EC
ntéressés sont représentés dans chaque comité d’études.

| es Publications de I'l[EC se présentent sous la forme de récommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin que IJEC
5'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsablg de
'éventuelle mauvaise utilisation ou interprétation qui en‘est faite par un quelconque utilisateur final.

PDans le but d'encourager I'uniformité internationale,xles Comités nationaux de I'lEC s'engagent, dans toutg la
Mmesure possible, a appliquer de fagon transparenté’jles Publications de I'l[EC dans leurs publications nationgles
bt régionales. Toutes divergences entre toutes ‘Publications de I'lEC et toutes publications nationales| ou
Fégionales correspondantes doivent étre indiqué€s en termes clairs dans ces derniéres.

| 'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
ournissent des services d'évaluation de ‘conformité et, dans certains secteurs, accédent aux marques| de
conformité de I'IEC. L’IEC n'est respansable d'aucun des services effectués par les organismes de certificaftion
ndépendants.

Tous les utilisateurs doivent s*assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne ‘doit étre imputée a I'l[EC, a ses administrateurs, employés, auxiliaires| ou
mandataires, y comprisyses experts particuliers et les membres de ses comités d'études et des Coniités
hationaux de I'lEC, pouritout préjudice causé en cas de dommages corporels et matériels, ou de tout aptre
Hommage de quelgque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais
He justice) et les 'dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC oy de
oute autre Publication de I'l[EC, ou au crédit qui lui est accordé.

| 'attention_éstattirée sur les références normatives citées dans cette publication. L'utilisation de publications
référencées Jest obligatoire pour une application correcte de la présente publication.

‘objet-de droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels dioits

| 'attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent fgire
He\brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 60601-2-22 a été établie par le sous-comité 76 de I'|EC: Sécurité
des rayonnements optiques et matériels laser.

Cette quatrieme édition annule et remplace la troisieme édition parue en 2007 et
I'Amendement 1:2012. Cette édition constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) elle prend en compte I'lEC 60601-1:2005/AMD1:2012 et I'lEC 60825-1:2014, qui ont été

publiés depuis la publication de la troisiéme édition;
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b)

c)

d)
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elle traite des questions techniques et de sécurité soulevées depuis la publication de la
troisiéme édition;
le domaine d’application de cette quatrieme édition différe de celui de la troisiéme édition.

Il 'inclut désormais les appareils a laser de CLASSE 1C, tels que définis dans I'lEC 60825-
1:2014, alors que le LASER ENFERME est un laser de CLASSE 3B ou 4;

Les appareils a LED (diode électroluminescente) sont a présent exclus du présent
document étant donné que les appareils médicaux a LED peuvent étre couverts par
I'lEC 60601-2-57.

Le

abguti a I'approbation de cette Norme internationale.

Ce

Da

Co

Da
du
util

Da
ain

texte de cette Norme internationale est issu des documents suivants:
CDV Rapport de vote
76/580/CDV 76/610/RVC

rapport de vote indiqué dans le tableau ci-dessus donne toute information,sur le vote aypnt

document a été rédigé selon les Directives ISO/IEC, Partie 2.

s le présent document, les caracteres d’'imprimerie suivants ‘sont utilisés:

exigences et définitions: caractéeres romains;

modalités d’essais: caracteres italiques;

les indications de nature informative apparaissant hors dé€s‘\tableaux, comme les notes, les exemples et
références: petits caractéres. Le texte normatif a I'intérieur dés tableaux est également en petits caractéres.

es

LES TERMES DEFINIS A L’ARTICLE 3 DE LA\NORME GENERALE, DE LA PRESENTE NORME
PARTICULIERE OU COMME NOTES: PETITES MAJUSCULES.

hcernant la structure du présent document, le terme:
“article” désigne I'une des dix-sept sections numérotées dans le sommaire, avec toutes
ses subdivisions (par exemplei J’'Article 7 inclut les paragraphes 7.1, 7.2, etc.);

“paragraphe” désigne unesubdivision numérotée d’un article (par exemple, 7.1, 7.2 et
7.2.1 sont tous des paragraphes appartenant a I’Article 7).

ns le présent document, les références a des articles sont précédées du mot “Article” stivi
numéro de l'article‘concerné. Dans le présent document, les références aux paragraphes
sent uniquement le numéro du paragraphe concerné.

ns le présent document, la conjonction "ou" est utilisée avec la valeur d'un "ou inclugif",
Si un énonceé est vrai si une combinaison des conditions, quelle qu'elle soit, est vraie.

Les

formes verbales utilisées dans le présent document sont conformes a l'usage donn¢ a

I’Article 7 des Direclives ISOJIEC, Partie Z:2Z018. Pour les besoins du présent document:

“devoir” mis au présent de l'indicatif signifie que la satisfaction a une exigence ou a un
essai est obligatoire pour la conformité au présent document;

“il convient/il est recommandé” signifie que la satisfaction a une exigence ou a un essai
est recommandée mais n’est pas obligatoire pour la conformité au présent document;

“pouvoir” mis au présent de l'indicatif est utilisé pour décrire un moyen admissible pour
satisfaire a une exigence ou a un essai.

Une liste de toutes les parties de la série IEC 60601 et IEC 80601, publiées sous le titre
général: Appareils électromédicaux, peut étre consultée sur le site web de I'lEC.
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Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les données
relatives au document recherché. A cette date, le document sera

e reconduit,

e supprime,

e remplacé par une édition révisée, ou

e amendé.
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INTRODUCTION

Le présent document modifie et compléte [I'IEC 60601-1:2005 et [I'IEC 60601-
1:2005/AMD1:2012, Appareils électromédicaux — Partie 1: Exigences générales pour la
sécurité de base et les performances essentielles.

Le présent document fait également référence a I'lEC 60825-1:2014. Les exigences du
présent document sont considérées comme les exigences minimales permettant d'obtenir un
niveau raisonnable de sécurité et de fiabilité d'un appareil médical a laser pendant son
fonctionnement et son application.

Lonsqu'un astérisque (*) est utilisé comme premier caractére devant un titre, au début dfun
titr¢ d'alinéa ou de tableau, il indique I'existence de recommandations ou d'une justificatioh a
conjsulter a I’Annexe AA. La connaissance des raisons qui ont conduit a ces -exigenges
facjlitera non seulement I'application correcte du présent document, maisc~accélérera, |en
temps voulu, toute révision rendue nécessaire par des changements dans laypratique clinique
ou |par suite des développements technologiques.
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20T Domaine dapplication, objet et normes connexes

L'A

201.1.1 Domaine d’application
Remplacement:
La|présente partie de I'lEC 60601 s'applique a la SECURITE DE BASE et aux PERFORMAN

ESS

diagnostic médical, esthétiques ou vétérinaires destinés a étre(utilisés sur les personnes

les

de [CLASSE 3B ou 4, ou de CLASSE 3B, ou de CLASSE 4.

LEY

APPAREILS ELECTROMEDICAUX -

Partie 2-22: Exigences particuliéres pour la sécurité de base et
les performances essentielles des appareils chirurgicaux,
esthétiques, thérapeutiques et de diagnostic a laser

rticle 1 de la norme générale s’applique, avec les exceptions suivantes:

ENTIELLES des appareils a laser pour applications chirurgicales, thérapeutiques,

animaux; ils sont classés comme APPAREILS A LASER DE CLASSE 1C, le LASER ENFERME ét]

APPAREILS ELECTROMEDICAUX ou les SYSTEMES <ELECTROMEDICAUX intégrant des las

ES
de
ou
ant

ers

commme sources d’énergie transférées au PATIENT-oU a I'animal, les lasers étant conformes

au
dog

NOTE 1 Les APPAREILS A LASER pour ces applications, classés APPAREILS A LASER de Classe 1, Classe
CLASSE 2, Classe 2M ou CLASSE 3R, sont couverts par I'lEC 60825-1:2014 et par la norme générale.

Si
APHF
par
APHF

Leg
du
spd
phy

NO

NO

spécifications ci-dessus, sont désignés par. & terme “appareils a laser” dans le prés
ument.

AREILS EM ou uniquement aux(CSYSTEMES EM, le titre et le contenu de cet article ou de

ent

1M,

in article ou un paragraphe est-§pécifiquement destiné a étre applicable uniquement @ux

ce

agraphe l'indiquent. Si cela_n'est pas le cas, l'article ou le paragraphe s'applique aux

AREILS EM et aux SYSTEMES-EM, selon le cas.

DANGERS inhérenista la fonction physiologique prévue des appareils a laser dans le ca
domaine d'application du présent document ne sont pas couverts par des exigen

dre
ces

cifigues contenues dans le présent document a I'exception de 7.2.13, Effets

siologiques, 'de la norme générale.

[E 2 Voirégalement 4.2, Processus de GESTION DES RISQUES, de la norme générale.

a IaFer pour un usage domestique, ils sont couverts par I'lEC 60335-2-113:2016.

[E_3,\.Si les appareils a laser sont de la CLASSE 1C selon I'l|EC 60825-1:2014 et sont utilisés en tant qu’app3

reil

201.1.2 Objet

Remplacement:

L’objet du présent document est d’établir les exigences particuliéres pour la SECURITE DE BASE
et les PERFORMANCES ESSENTIELLES des appareils chirurgicaux, esthétiques, thérapeutiques et

de

diagnostic a laser.

1

Dans le présent document, "la norme générale" signifie '|EC 60601-1:2005 et 'l|EC 60601-1:2005/AMD1:2012.
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201.1.3 Normes collatérales

Addition:

Le présent document fait référence aux normes collatérales applicables qui sont données a
I'Article 2 de la norme générale et I'Article 201.2 du présent document.

201.1.4 Normes particuliéres

Addition:

Pour plus de concision, I'lEC 60601-1:2005 et I'l[EC 60601-1:2005/AMD1:2012 sont désignles
da:Ls le présent document par "norme générale". Les normes collatérales sont citées/par lpur
numéro de document.

La[numérotation des sections, articles et paragraphes du présent document corresponﬂ a
celle de la norme générale ou a celle de la norme collatérale applicable’) l'és modificatipns
apportées au texte de la norme générale sont précisées en utilisant les termes suivants:

“Remplacement” signifie que l'article ou le paragraphe de la norme)générale ou de la norfme
collatérale applicable est remplacé en totalité par le texte du présent document.

"Addition" signifie que le texte du présent document est un<complément aux exigences deg la
noime générale ou de la norme collatérale applicable.

“Amendement” signifie que l'article ou le paragraphe de la norme générale ou de la nofme
collatérale applicable est modifié€ comme indiqué.par le texte du présent document.

Leg paragraphes ou figures ajoutés a la nofme générale sont numérotés a partir de 201.1p1,
les| annexes complémentaires notées AA\BB, etc., et les points complémentaires aa), hb),
etc

Leg paragraphes ou figures ajoutés a la norme collatérale sont numérotés a partir de 20x,|ou

x"|est le numéro de la norme/collatérale, par exemple, 202 pour I'lEC 60601-1-2, 203 ppur
I'lEC 60601-1-3, etc.

L’expression “le présent document” est utilisée pour se référer a la norme générale, a toute
notime collatérale applicable et au présent document considérés ensemble.

Si |le présent.idocument ne comprend pas de section, d'article ou de paragraphe
cofrespondani,”la section, I'article ou le paragraphe de la norme générale ou de la norfme
collatéraleapplicable, qui peut étre sans objet, s’applique sans modification; lorsqu’il fest
pré@vu qujune partie quelconque de la norme générale ou de la norme collatérale applicable,
bieP qu’éventuellement pertinente, ne s’applique pas, cela est expressément mentionné d%ns

I racant daocoiionant
e PTrESTTI O oTOTTICTIx

En ce qui concerne la sécurit¢ du rayonnement laser des appareils a laser,
'IEC 60825-1:2014 s'applique, sauf pour les exigences appropriées qui sont spécifiées,
modifiées ou corrigées dans le présent document.

201.2 Références normatives
L'Article 2 de la norme générale s’applique, avec I’exception suivante:

Addition:
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IEC 60601-1:2005, Appareils électromédicaux — Partie 1. Exigences générales pour la
sécurité de base et les performances essentielles
IEC 60601-1:2005/AMD1:2012

IEC 60825-1:2014, Sécurité des appareils a laser — Partie 1: Classification des matériels et
exigences

201.3 Termes et définitions

L’Article 3 de la norme génémlp Q’nlnlnliqnn, avec les nyr‘pln’rinne suivantes:

Addlition:

201.3.201
A

LIMITE D'EMISSION ACCESSIBLE
émjfssion maximale accessible permise dans une CLASSE particuliére ou I’'émission accessible
est{le niveau de rayonnement déterminé en un point et avec des diaphragmes (lorsque la JEA
est| donnée en watts ou en joules) ou des OUVERTURES délimitantes (lorsque la LEA [est
domnée en W-m-2 ou en J-m-2)

[SOURCE: IEC 60825-1:2014, 3.2 et 3.3, modifié — Les delx)définitions ont été combing¢es
en|une.]

201.3.202

FAISCEAU DE VISEE
faigceau de rayonnement optique, produisant un/repére visible, qui doit indiquer le pgint
d’impact prévu du FAISCEAU DE TRAVAIL

201.3.203
LASER DE VISEE
laspr émettant un FAISCEAU DE VISEE

201.3.204

OUYERTURE
orifice du SYSTEME DE TRANSNISSION DU FAISCEAU, a travers lequel est émis un rayonnemgnt
laspr permettant ainsi 'accés 'de personnes a un tel rayonnement

[SOURCE: IEC 60825+1:2014, 3.8, modifié. Dans la définition, "tout orifice dans le capot|de
prdtection d'un appareil a laser" a été remplacé par "orifice du SYSTEME DE TRANSMISSION|DU
FAIBCEAU".]

201.3.205
SY$TEME.DE TRANSMISSION DU FAISCEAU
syqtéme optique qui guide le rayonnement laser de son origine au CHAMP DE TRAVAIL

2013266
CLASSE 1C
classe de tout APPAREIL A LASER destiné explicitement au contact avec la peau ou avec le tissu
non oculaire

[SOURCE: IEC 60825-1:2014, 3.19, modifié — La liste et les notes a l'article ont été
supprimées.]

201.3.207

CLASSE 2

classe de tout APPAREIL A LASER dans la gamme de longueurs d’ondes de 400 nm & 700 nm
qui, au cours de son fonctionnement, ne permet pas I'accés de personnes a un rayonnement
laser excédant la LEA de la Classe 2
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[SOURCE: IEC 60825-1:2014, 3.21, modifié — Dans la définition, "pour des longueurs
d'ondes et des durées d'émission applicables" et les textes entre parenthéses ont été
supprimés.

201.3.208

CLASSE 3B

classe de tout APPAREIL A LASER qui, au cours de son fonctionnement, permet I'accés de
personnes a un rayonnement laser excédant la LEA de la Classe 1 et de la CLASSE 2, selon le
cas, mais qui, cependant, ne permet pas I'acces de personnes au rayonnement excédant la
LEA de la CLASSE 3B pour toute durée d’émission et longueur d’onde

[SOURCE: IEC 60825-1:2014, 3.23, modifié — Le terme et la définition ont été modifiés ellfin
de [ne faire référence qu'a la CLASSE 3B. Dans la définition, les textes entre parenthéses pnt
étél supprimés.]

201.3.209
CLASSE 3R
clapse de tout APPAREIL A LASER qui, au cours de son fonctionnement,’ permet I'accés|de
pefsonnes a un rayonnement laser excédant la LEA de la Classe 1 et de la CLASSE 2, selon le
cag, mais qui, cependant, ne permet pas I'acces de personnes au rayonnement excédani la
LEA de la CLASSE 3R pour toute durée d’émission et longueur d’onde

[SOURCE: IEC 60825-1:2014, 3.23, modifié — Le terme et la définition ont été modifiés afin
de [ne faire référence qu'a la CLASSE 3R. Dans la définitionyles textes entre parenthéses pnt
été supprimés.]

201.3.210
CLASSE 4
clapse de tout APPAREIL A LASER permettant I'agcces de personnes a un rayonnement laser
exgédant la LEA de la CLASSE 3B

[SOURCE: IEC 60825-1:2014, 3.24, .modifié — Dans la définition, les textes erntre
patlenthéses ont été supprimés.]

201.3.211

BOUTON D’ARRET D’URGENCE DU LASER
mécanisme commandé au-.pied ou a la main, destiné a arréter immédiatement 'EMISS|ON
LAYER en cas d’urgence

201.3.212
LASER ENFERME
lasger intégré dans'un appareil a laser de CLASSE 1C

201.3.213

CONTACT_CORRECT
étaft établirlorsque I'applicateur des appareils a laser classés comme lasers de CLASSE 1C [est
ec

[SOURCE: I[EC 60335-2-113:2016, 3.104, modifié]

201.3.214

INTERRUPTEUR DE COMMANDE D'EMISSION LASER

mecanisme commandé au pied ou a la main, destiné a déclencher ou arréter I'émission du
FAISCEAU DE TRAVAIL

201.3.215
INDICATEUR D'EMISSION LASER
signal visible et/ou audible indiquant que le FAISCEAU DE TRAVAIL est en cours d’émission

Note 1 a I'article: voir I'|EC 60825-1:2014, 6.7 Avertissement d’émission de rayonnement laser.
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201.3.216

ENERGIE LASER

EMISSION LASER

ENERGIE RAYONNANTE du FAISCEAU DE TRAVAIL frappant le CHAMP DE TRAVAIL, ou I'ENERGIE
RAYONNANTE est I'intégrale par rapport au temps du flux énergétique @ pendant une durée
donnée At

Note 1 a I'article: Le terme EMISSION LASER est un terme plus général qui englobe a la fois PUISSANCE LASER et
ENERGIE LASER.

[SOURCE: IEC 60825-1:2014, 3.72, modifié¢ — Dans la définition, “ENERGIE RAYONNANTE du
FAIBCEAU DE TRAVAIL, frappant le CHAMP DE TRAVAIL, oUu I'ENERGIE RAYONNANTE est’ a gté
ajouté.]

201.3.217
OPERATEUR LASER
petlsonne qui manipule I'appareil a laser

Notg 1 a l'article: Généralement, 'OPERATEUR LASER commande la transmission du rayonnement laser verg le
CHAMP DE TRAVAIL. L'OPERATEUR LASER peut nommer d'autres personnes, qui aident aplassélection et/ou au réglage
des|parametres.

[SOURCE: IEC 60601-1:2012, 3.73, modifié¢ — Dans le terme et-la’ définition, le mot "laser’
été ajouté.]

201.3.218
PUISSANCE LASER
EMISSION LASER
PUISSANCE RAYONNANTE du FAISCEAU DE TRAVAIL) “regue par le CHAMP DE TRAVAIL ouf la
PUISSANCE RAYONNANTE est la puissance émise, transmise ou regue sous forme |de
rayjonnement

Notg 1 a I'article: Le terme EMISSION LASER est un.terme plus général qui englobe a la fois PUISSANCE LASER et
ENERGIE LASER.

[SOURCE: IEC 60825-1:2014, 3.74, modifié — Dans le terme, "rayonnante" a été remplacé
pal "laser". Dans la définition, “PUISSANCE RAYONNANTE du FAISCEAU DE TRAVAIL, regue paf le
CHAMP DE TRAVAIL ou la PUISSANCE RAYONNANTE est |a” a été ajouté.]

201.3.219
INDICATEUR DE DISPONIBILITE DU LASER
molen qui indique dé\facon visible que I'appareil a laser est en état de DISPONIBILITE

Notg 1 a I'article:«.Le’but de I'INDICATEUR DE DISPONIBILITE DU LASER est d'indiquer au personnel présent dang la
zong a laser qudil/faut prendre des précautions contre I'exposition accidentelle a un rayonnement laser dangereyix.

201.3.220

EMP

EXROSITION MAXIMALE PERMISE
niveau du rayonnement laser auquel des personnes peuvent étre exposees dans les
CONDITIONS NORMALES sans subir des effets nuisibles

[SOURCE: IEC 60825-1:2014, 3.59, modifié — Les notes a l'article ont été supprimées.]

201.3.221

FILTRE DE PROTECTION DE L’OPERATEUR

filtre optique mobile ou fixe incorporé dans le chemin optique du systéme de visualisation
optique permettant de visualiser le CHAMP DE TRAVAIL mais qui bloque les niveaux dangereux
de rayonnement du LASER DE TRAVAIL
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201.3.222

DIS

PONIBILITE

mode de fonctionnement dans lequel le RESEAU D’ALIMENTATION est connecté et I'appareil a
laser est en service, et dans lequel I'appareil a laser, aprés activation de I'INTERRUPTEUR DE
COMMANDE D'EMISSION LASER, émet le FAISCEAU DE TRAVAIL

201.3.223

VEI

LLE

mode de fonctionnement dans lequel le RESEAU D’ALIMENTATION est connecté et l'interrupteur
de commande du laser est en serwce et dans lequel I'appareil a Iaser n‘est pas capable

OSITIF DE DESIGNATION DE CIBLE

1.3.226

CHAMP DE TRAVAIL
zone destinée a étre irradiée par le FAISCEAU DE TRAVAIL

201

.3.227

FAISCEAU DE TRAVAIL

faig

20

1.4 Exigences générales

L’Article 4 de la norme générale slapplique.

20

1.5 Exigences générales relatives aux essais des APPAREILS EM

L’Article 5 de la norme-générale s’applique.

20

1.6 Classification des APPAREILS EM et des SYSTEMES EM

L’Article-6.de la norme générale s’applique.

201.7 lIdentification, marquage et documentation des APPAREILS EM

ceau de rayonnement laser, autre que le FAISCEAU DE VISEE, émis par |'appareil a la
polir des besoins chirurgicaux, esthétiques, thérapeutiques ou de diagnostic

bositif de visée désignant I'emplacement ou le FAISCEAU DE TRAVAIL agira pour des besdins
ifurgicaux, esthétiques, thérapeutiques ou de diagnostic

ser

L'Article 7 de la norme générale s’applique, avec les exceptions suivantes:

201.7.2 Marquage sur I’extérieur des APPAREILS EM ou des parties d’APPAREILS EM

Addition:

201.7.2.101 Etiquettes supplémentaires

Voir 'lEC 60825-1:2014, Article 7.

a)

Généralités
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Les appareils a laser doivent étre munis d'étiquettes conformes aux 7.3, 7.6 ou 7.7 de
I'IEC 60825-1:2014, selon ce qui est applicable. Ces étiquettes doivent étre visibles
depuis une position de service normale.

b) *Indication d’OUVERTURE

Sur tout appareil a laser, a I'exception des appareils de CLASSE 1C, une étiquette doit étre
apposée aussi prés que possible en pratique de chaque OUVERTURE laser. L’étiquette
spécifiée dans I'l[EC 60825-1:2014, 7.8 doit étre utilisée. Les applicateurs soumis a une
désinfection ou une stérilisation ainsi que les dispositifs fibroniques sont exemptés de ces
exigences. Dans un tel cas, une étiquette doit étre apposée en un endroit saillant avec
soit:

— une indication que I'OUVERTURE laser est a I'extrémité de la fibre/de I'applicateur, soi|t
— un symbole comme celui figurant au Tableau D.1 sous le numéro 113.

NOTE L'information exigée peut étre rassemblée sur une seule étiquette si I'endroit choisi_ pour I'appgser
convient.

c) |Les appareils a laser de CLASSE 1C doivent en outre inclure la classe~dusLASER ENFERME
dans I'étiquette explicative.

201.7.9 DOCUMENTS D’ACCOMPAGNEMENT

Le |Paragraphe 7.9 de la norme générale s’applique, avec les exceptions suivantes:

201.7.9.1 Généralités

Addition:

Le$ DOCUMENTS D'ACCOMPAGNEMENT doivent denner des instructions adéquates pour yne
utiljsation correcte, y compris des avertissements clairs concernant les précautions a prengdre
pour éviter une éventuelle exposition dangereuse au rayonnement laser.

201.7.9.2 Instructions d’utilisation
201.7.9.2.13 Maintenance

Addition:

Leg instructions de maintenance doivent inclure des avertissements clairs concernant |les
précautions a prendrespour éviter une éventuelle exposition au rayonnement laser dangerepx.

Addition du paragraphe suivant:

201.7.9.2.101 Informations spécifiques aux LASERS pour I'ORGANISME RESPONSABLE
et pour ’'OPERATEUR LASER

Leg instructions d’utilisation doivent inclure (selon ce qui est applicable):

a) des informations sur la DISTANCE NOMINALE DE RISQUE OCULAIRE (DNRO) pour les appareils
a laser en UTILISATION NORMALE avec chacun des ACCESSOIRES appropriés;

NOTE 1 La DNRO ne s’applique pas aux appareils a LASER de CLASSE 1C.

b) une indication en unités Sl de la DIVERGENCE DU FAISCEAU, de la DUREE D'IMPULSION, de
I’EMISSION LASER maximale du rayonnement laser, ainsi que les ordres de grandeurs de
I'incertitude de mesure cumulée et toute augmentation prévisible des quantités mesurées
qui peuvent s’ajouter aux valeurs mesurées au moment de la fabrication, signifiant que les
appareils fonctionnent différemment que prévu, se reporter au 7.9.2.17 de la norme
générale;

c) lorsqu’un choc simple est constitué d’un train d’impulsions, les détails techniques doivent
étre donnés dans les informations destinées a l'utilisateur du laser. Par exemple, lorsque
des impulsions nominales prennent la forme d’une structure de sous-impulsions
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