8102:€LLY SZN/SV

AS/NZS 4173:2018

(Incorporating Amendment No. 1)

Australian/New Zealand Standard™

Safe use of lasers and intarise light
sources in health care

4N

\
STAN /I,{ARDS/E Y,

|
\

\

AN

STANDARDS® $
NEW ZEALAND


https://www.stdhive.com/standards/asnzs-41732018-pdf/

AS/NZS 4173:2018

This Joint Australian/New Zealand Standard was prepared by Joint Technical
Committee HE-003, Medical Electrical Equipment. It was approved on behalf of the
Council of Standards Australia on 22 March 2018 and by the New Zealand Standards
Approval Board on 3 April 2018.

This Standard was published on 23 April 2018.

The following are represented on Committee HE-003:

Australasian College of Physical Scientists and Engineers in Medicine
Australasian Society for Ultrasound in Medicine (ASUM)
Australian and New Zealand College of Anaesthetists
Australian Chamber of Commerce and Industry

Australian Dental Association

Australian Institute of Radiography

Australian Radiation Protection and Nuclear Safety Agency
Australian Society of Anaesthetists

Canterbury District Health Board

Certification Body Australia (Certification Interests Australia)
College of Biomedical Engineering Engineers Australia
Department of Defence (Australian Government)

Engineers Australia

Health Industry Suppliers Association of New Zealand
Medical Technology Association of Australia

MidCentral District Board

New Zealand Institute of Healthcare Engineering

Royal Australian and New Zealand College of Radic'log sts
Therapeutic Goods Administration

Wairarapa District Health Board

WorkSafe New Zealand

Additional Interests:

ACORN (Australian College 01 Mv>rating Room Nurses)

Ko2ping Standards up-to-date
Standards are livin_Jo¢uments which reflect progress in science, technology and
systems. To mai-tain Jieir currency, all Standards are periodically reviewed, and new
editions are r=hlished. Between editions, amendments may be issued. Standards may
also be wit' dra\'n. It is important that readers assure themselves they are using a
current StanJ2ry, which should include any amendments which may have been
publishad since the Standard was purchased.

Deta led 1 1formation about joint Australian/New Zealand Standards can be found by
vi.iting the Standards Web Shop at www.saiglobal.com or Standards New Zealand
web rite at www.standards.govt.nz and looking up the relevant Standard in the on-
line catalogue.

Yor more frequent listings or notification of revisions, amendments and withdrawals,
) tandards Australia and Standards New Zealand offer a number of update options.
For information about these services, users should contact their respective national
Standards organization.

We also welcome suggestions for improvement in our Standards, and especially
encourage readers to notify us immediately of any apparent inaccuracies or
ambiguities. Please address your comments to the Chief Executive of Standards
Australia or the New Zealand Standards Executive at the address shown on the back
cover.

This Standard was issued in draft form for comment as DR AS/NZS 4173:2017.



https://www.stdhive.com/standards/asnzs-41732018-pdf/

AS/NZS 4173:2018

(Incorporating Amendment No. 1)

Australian/New Zealand Standard™

Safe use of lasers and imarise light
sources in health care

Origing'= 1 as AS/NZS 4173:1994.
Pr_vinus edition 2004.
hirr edition 2018.
Reissued incorporating Amendment No. 1 (March 2019).

COPYRIGHT
© Standards Australia Limited
© The Crown in right of New Zealand, administered by the New Zealand Standards Executive

All rights are reserved. No part of this work may be reproduced or copied in any form or by
any means, electronic or mechanical, including photocopying, without the written permission
of the publisher, unless otherwise permitted under the Copyright Act 1968 (Australia) or the
Copyright Act 1994 (New Zealand).

ISBN 978 1 76072 045 2


https://www.stdhive.com/standards/asnzs-41732018-pdf/

AS/NZS 4173:2018 2

PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Sub-Committee HE-003-12, Lasers in Medical Procedures, under the responsibility of
Committee HE-003, Medical Electrical Equipment, to supersede AS/NZS 4173:2004, Guide

to the safe use of lasers in health care.

This Standard incorporates Amendment No. I (March 2019). The changes required by the
Amendment are indicated in the text by a marginal bar and amendment number against the
clause, note, table, figure or part thereof affected.

The objective of this Standard is to specify requirements for the safe use of lasers and intei.ze
light sources, including intense pulsed light (IPL) for diagnostic, cosmetic and therape ttic
uses in health care facilities (including hospitals, private medical facilities and «»utal
practices) and the cosmetic industry. To this end, it identifies engineering and ad.»ini trative
control measures designed to avoid the most significant hazards, and includes in Apendices
explanations of basic laser and light physics as they apply to this ‘'tandard, and
radiation/tissue interactions. Protocols to be observed during certain speciai.zt medical and
dental procedures are also included.

This Standard was prepared in the knowledge that separate Stand«=as c7ist for medical laser
and IPL equipment (AS IEC 60601.2.22, Medical electrical equipme.t Part 2.22: Particular
requirements for basic safety and essential performance ¢ sirgical, cosmetic, therapeutic
and diagnostic laser equipment, and AS IEC 60601.2.57 . eacal electrical equipment,
Part 2.57: Particular requirements for the basic saf>ty .'nd =ssential performance of non-
laser light source equipment intended for thcvapcoutic, diagnostic, monitoring and
cosmetic/aesthetic use, respectively). These Standaru: iucorporate mandatory engineering
and installation requirements to be observed' by ‘the manufacturers and constructors.
Accordingly, this Standard concentrates on identitying those administrative needs and user
precautions which are of equal importance. In particular, the importance of staff training is
emphasized and this Standard—

(a) identifies appropriate levels ol s ift waining (i.e. not all staff are required to be trained
to the same level); and

(b) recommends that relevant 2ducational organizations insist on formal medical laser/ILS
training and certificziion ol post graduate specialists.

This Standard differs fiom *h< second (2004) edition in the following respects:
(i)  Changes to t'ic "EC laser classification scheme.

(i) The terminolo vy and language used is intended to make it easier to read, interpret, and
implericot where applicable, for users and administrators alike.

(iii)) Noimat.ve material has been separated from informative material, the latter being in
Appendices.

\'v) =L escriptions and definitions have been updated, taking into account the changes in the
te hnology and science of lasers in health care since the second edition.

(v) Inclusion of consideration of intense light sources, in particular IPLs which, while
using incoherent light and thus not lasers, have similar operator and patient safety
issues.
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reproduce information from its International Standards. All such extracts are copyright of
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the other content or accuracy therein.
The term ‘informative’ has been used in this Standard to define the application of the
appendix to which it applies. An ‘informative’ appendix is only for information and guidance.
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FOREWORD

Laser technology applied to health care offers the potential for practical solutions to clinical
procedures in areas hitherto regarded as difficult to manage. These include areas where the
tissue is delicate (e.g. the retina), extremely vascular (e.g. the liver and tumours), or where
access is difficult (e.g. the central trachea), cosmetic treatments, dentistry and veterinary
medicine. Lasers are also increasingly used in non-destructive tissue applications for pain
relief and tissue repair (photobiomodulation, sometimes known as low level laser therapy),
as well as in diagnostic procedures such as laser Doppler flowmetry, optical coherence
tomography, and laser-induced fluorescence.

Complementary to lasers is a new class of devices known as intense light sotrce.
predominantly, but not exclusively, used in cosmetic medicine. The most common device in
this class is called intense pulsed light (IPL).

The development of super-powerful, quasi-monochromatic light emitting diode.. (LEDs)
which can be mounted in planar arrays or articulated arms also provide a fui‘her source of
high light intensity in clinically useful narrow bandwidths for cutaneous_puctctherapy. The
primary clinical use of LED arrays is in photodynamic therapy (PDT) w. =ereb s biological
tissue including a photosensitizer may absorb more heat than withor+.a pheocosensitizer. The
risks, including non-linear effects are dealt with in a separate IEC :tan lard in development
(IEC 60601-2-75) at the time of publication.

Use of intense light sources, including IPLs and by extension | £ arrays, has been included
as this is a rapidly growing technology in medical caie, aad, while they are incoherent
(i.e. not laser) sources, the patient and operator safety issuacs are very similar. Some laser
users may also use intense light sources, and soamc. clinical applications can use either
technology.

It is not intended that the recommended control measures should restrict or limit the use of
laser and intense light source radiation which may be intentionally administered to a patient
for diagnostic, cosmetic, therapeutic, =utzic.l or medical research purposes. However, the
controls are those considered necessar, fo. the safety of all attending staff, as well as those
which should be considered as tundame.tal to patient safety.

The laser types and applications addressed in this Standard are current at the time of writing.
Given the rapid developmen® in ne field, efforts will be made to revise the Standard as the
technology and its applica‘iors change.
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Safe use of lasers and intense light sources in health care

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE

This Standard specifies requirements for the safe use of lasers and laser systems as woll oz
intense light sources (ILS) in the treatment of humans for diagnostic, cosmetic, therapeui's,
medical and dental uses in health care facilities, including hospitals, private medical facil.‘ies
and dental practices, and the cosmetic industry.

NOTE: Information on lasers and ILS, and their properties, is provided in Appendix A.

The Standard explains the procedural and administrative controls necessary v~ the safety of
patients, health care staff, maintenance personnel, and others who may be i the vicinity of
the treatment room and in need of protection against inadvertent-cxpu~ure. Engineering
controls are an important part of laser safety and form part of th. las:r equipment or the
installation. These are briefly described to provide an understanding o1 the general principles
of protection.

Detailed specification of laser equipment, installation and: engineering controls are not
included in this Standard, such requiremcats « being separately specified in
AS IEC 60601.2.22.
NOTES:
1 The principles of laser operation and the nature of the associated hazards are briefly described.
Examples of specific guidelines for the tafe ¢se of lasers in a variety of clinical applications
are given in Appendix B.
2 Intense light sources (ILS) incluiin:, inwense pulsed light (IPL) and light-emitting diode (LED)
are polychromatic but still may .= a'. optical or thermal hazard. In particular, safety eyewear

designed for laser use is not salc for use with ILS and the reverse. IPL equipment requirements
are set out in AS [EC 60C21.2.57.

3 ILS other than IPLs ¢ Is~ uvsed in health care are included within the scope of this Standard as
they are increasin2 iy boing used in photobiomodulation and phototherapy applications. A future
edition or adde=dun. to this Standard may be required as international standards relating to LED
use in health' :are 're developed.

4  Guidance on bic'ogical effects is provided in Appendix D.

1.2 APF.ICATION

The S:andard is intended for application in hospital operating rooms, clinics, dentistry or
privaie vractices, where laser or intense light source equipment is used in association with
diagnos's, therapy, surgery or cosmetic treatment.

Safety principles incorporated in this Standard may be equally applied to the use of lasers in
veterinary practice.

It is intended for use by the governing body of a health care facility (e.g. a hospital), the
management, clinicians, nurses, nurse practitioners, engineers, physical scientists, dentists
and other personnel concerned with the application or the use of lasers in diagnostic,
cosmetic, therapeutic, medical and dental procedures.
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