ICS 11.040.70 SLOVENSKA TECHNICKA NORMA Marec 2025

Oftalmologické pristroje STN
Zakladné poziadavky a skuSobné metody EN ISO 15004-2
Cast’ 2: Ochrana pred svetelnym

ST N nebezpecenstvom (ISO 15004-2: 2024)

195115

Ophthalmic instruments - Fundamental requirements and test methods - Part 2: Light hazard protection (ISO 15004-2:2024)

Tato norma obsahuje anglicki verziu eurdépskej normy.
This standard includes the English version of the European Standard.

Této norma bola oznamena vo Vestniku UNMS SR ¢ 02/25

Obsahuje: EN ISO 15004-2:2024, 1SO 15004-2:2024

Oznamenim tejto normy sa rusi
STN EN ISO 15004-2 (19 5115) z jula 2007

obsahuje
farebné
strany

140081

Urad pre normalizaciu, metrolégiu a skiobnictvo Slovenskej republiky, 2025
Slovenska technickd norma a technicka normaliza¢nd informécia je chrdnena zdkonom ¢. 60/2018 Z. z. o technickej normalizacii
v znen{ neskorsich predpisov.



STN EN ISO 15004-2: 2025 Urad pre normalizaciu, metrolégiu a skuSobnictvo Slovenskej republiky

EUROPEAN STANDARD EN ISO 15004-2
NORME EUROPEENNE
EUROPAISCHE NORM December 2024

ICS 11.040.70 Supersedes EN ISO 15004-2:2007

English Version

Ophthalmic instruments - Fundamental requirements and
test methods - Part 2: Light hazard protection (ISO 15004-
2:2024)

Instruments ophtalmiques - Exigences fondamentales Ophthalmische Instrumente - Grundlegende
et méthodes d'essai - Partie 2: Protection contre les Anforderungen und Priifverfahren - Teil 2: Schutz
dangers de la lumiére (ISO 15004-2:2024) gegen Gefahrdung durch Licht (ISO 15004-2:2024)

This European Standard was approved by CEN on 18 November 2024.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2024 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN ISO 15004-2:2024 E
worldwide for CEN national Members.



STN EN ISO 15004-2: 2025 Urad pre normalizaciu, metrolégiu a skiSobnictvo Slovenskej republiky
EN ISO 15004-2:2024 (E)

Contents Page

EUTOPEAN fOT@WOTI(......iuiuisinssnsssisissssssssssssssssssssssssssssssssssssssasasssssss s ssssssas sssssssssasasss s e e s sessassssssasasasanansnsnsnsnsssssssssasanass 3



STN EN ISO 15004-2: 2025 Urad pre normalizaciu, metrolégiu a skiobnictvo Slovenskej republiky
EN ISO 15004-2:2024 (E)

European foreword

This document (EN ISO 15004-2:2024) has been prepared by Technical Committee ISO/TC 172 "Optics
and photonics” in collaboration with Technical Committee CEN/TC 170 “Ophthalmic optics” the
secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by June 2025, and conflicting national standards shall be
withdrawn at the latest by June 2025.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN ISO 15004-2:2007.

Any feedback and questions on this document should be directed to the users’ national standards
body/national committee. A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the
United Kingdom.

Endorsement notice

The text of ISO 15004-2:2024 has been approved by CEN as EN ISO 15004-2:2024 without any
modification.



STN EN ISO 15004-2: 2025 Urad pre normalizaciu, metrolégiu a skSobnictvo Slovenskej republiky

A<\ .
ISO International
== Standard

ISO 15004-2
Ophthalmic instruments — Second edition
Fundamental requirements and test 2024-12
methods —
Part 2:

Light hazard protection

Instruments ophtalmiques — Exigences fondamentales et
méthodes d'essai —

Partie 2: Protection contre les dangers de la lumiére

Reference number
SO 15004-2:2024(en) © ISO 2024




STN EN ISO 15004-2: 2025 Urad pre normalizaciu, metrolégiu a skiSobnictvo Slovenskej republiky
1SO 15004-2:2024(en)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2024

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

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

© IS0 2024 - All rights reserved
ii


https://www.iso.org

STN EN ISO 15004-2: 2025 Urad pre normalizaciu, metrolégiu a skSobnictvo Slovenskej republiky
1SO 15004-2:2024(en)

Contents Page
FFOT@WOTIM..........oooooe s 558855855555558555 \%
IIMEIOAUCTION .........ooooe s es kb8 58 5 85 8 55555 8 s vi
1 SCOPI ...tk 1
2 NOTIMATIVE FEERI@IICES ............oooooooee s 1
3 Terms aNd AefINITIONIS ... 1
4 ClasSIfICAtION PIANCIPLES ... 7

4.1 General
4.2 Group 1 instruments

4.3 GIOUP 2 INISTIUITIEIIES oot 9
5 Requirements for classifiCation ...
5.1 GEIIBT AL

5.2 Requirements for classification as a Group 1 inStrument ...

5.3 Requirements for classification as a Group 2 inStrument ...
5.4 Exposure limits for Group 1 classifiCation ...,
54.1 Continuous Wave INSTIUMENTS ...
542 PulSed INSTIUMENTS. ...ooociviiiiiiiiesieiisissst ot
54.3 Time-limited INSEIUMENTES ..o
544 Dose limited INSEIUMENTS. ..o
54.5  Scanning INSTIUMENTS ..ot
5.4.6 Instruments with multiple SOUICES ...
5.4.7 Instruments for long-term repetitive daily use........cen
5.5  Recommended maximum exposure (RME) values for Group 2 instruments
5.5.1  CoNtinUOUS WaVE INSTIUIMEIIES ...
5.5.2 Pulsed instruments
5.5.3  Time-limited INSTIUIMEINES ...
5.5:4  SCANNING INSTIUMIETIES ..ot
5.5.5 Instruments with multiple sources
5.5.6 Instruments for long-term repetitive daily USe. ...
5.6  Exposure limits and maximum recommended eXposure Values ...
6 T@STIMEEIIOMS ...
6.1 GENETAL.....ooooe s
6.2 Classification of instruments into Group 1 or Group 2
6.3 SPECETAl NEASUTEIMIEIITS ..o
6.4 Group 2 instruments: determination of time and number of pulses to reach
recommended MAXIIMUIN @XPOSUTE ... oo 20
6.4.1 Determination of time t_,, to reach the recommended maximum exposure for
weighted corneal and lenticular ultraviolet radiation radiant exposure, Hg ¢y, .o 20
6.4.2 Determination of time ¢, to reach the recommended maximum exposure for
photochemical aphakic retinal radiant @XpOSUIe..........iec e 20

6.4.3 Determination of the number of pulses necessary to reach the recommended

maximum exposure for photochemical aphakic retinal exposure, n,,, (for

PULSEA INISTIUIMIEIIES) ..
7 Information supplied by the manufacturer........
7.1 Information provided on request........ccoe.
7.2 Accompanying documents

7.2.1  General ...
7.2.2 Dose-limited instruments............cce.
7.2.3  Cautionary statements..............
7.3 MarKking ...
7.3.1 Radiation output
7.3.2  Consult accompanying documents.....
7.3.3  Safety information for optical radiation ...

© IS0 2024 - All rights reserved
iii



STN EN ISO 15004-2: 2025 Urad pre normalizaciu, metrolégiu a skiSobnictvo Slovenskej republiky
1SO 15004-2:2024(en)

Annex A (normative) Spectral weighting funCUiONS. ... 26
Annex B (informative) Measurement INSTIUIMIEIIES..................oiiiiimiiinissississssssssssesssssssssesssssssssssesssesnes 33
Annex C (informative) Measurement methods for radiance/irradiance ... 37
Annex D (informative) Guidance on the direct measurement of irradiance................, 42
Annex E (informative) Examples of measurement methods for specific ophthalmic instruments.......44
Annex F (informative) SAfETY SEZIIS ...t 55
BIDIIOGIAPIY ... 56

© IS0 2024 - All rights reserved
iv



STN EN ISO 15004-2: 2025 Urad pre normalizaciu, metrolégiu a skiSobnictvo Slovenskej republiky
1SO 15004-2:2024(en)

Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 172, Optics and photonics, Subcommittee
SC 7, Ophthalmic optics and instruments, in collaboration with the European Committee for Standardization
(CEN) Technical Committee CEN/TC 170, Ophthalmic optics, in accordance with the Agreement on technical
cooperation between ISO and CEN (Vienna Agreement).

This second edition cancels and replaces the first edition (ISO 15004-2:2007), which has been technically
revised.

The main changes are as follows:
— The terms and definitions include dose limited instruments and time limited instruments;

— The safe exposure limits have been reorganized into 4 tables (Tables 2 to 5), and the associated
measurement conditions have been reorganized into a companion table (Table 6);

— Anumber of Group 1 exposure limits and Group 2 recommended maximum exposures (RMEs) have been
updated to conform to recent research and relevant standards;

— The language has been clarified and simplified throughout the document, and a flowchart has been
added as a guide to make the standard more accessible to first-time users;

— Clauses and associated exposure limits have been added for long-term repetitive exposures, such as may
apply to extensive use of head-mounted displays by people with visual impairments;

— Provisions have been added to ensure that the exposure limits and RMEs applicable to specific devices
are easily accessible to end users.

Alist of all parts in the ISO 15004 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.

© IS0 2024 - All rights reserved
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Introduction

Ophthalmic instruments are classified into two groups to distinguish instruments that can present a
potential hazard from those that cannot. The two groups are named Group 1 and Group 2. They are defined
as follows:

Group 1 instruments: ophthalmic instruments for which no potential light hazard exists when used as
intended (see Clause 4).

Group 2 instruments: ophthalmic instruments for which a potential light hazard exists (see Clause 4).

Limits and guidelines for optical radiation exposure of the eye during ophthalmic examination can differ
from those of non-ophthalmic applications. They can be more restrictive because of pupils dilation or retinal
image stabilization, or less restrictive based on benefit/risk ratios. Furthermore, interruptions of exposure
during surgical procedures mitigate the risk.

All group 2 instruments pose a potential risk of injury at the upper emission values of the instrument. This is
true for both photochemical (where time is critical) and thermal, where transmission and absorption values
can vary. Clinical judgement of individual susceptibility is also required.

NOTE1 The basic limits and guidelines in this document are based on the International Commission on Non-
Ionizing Radiation Protection (ICNIRP) guidelines for human exposure to optical radiation. They also cover cases
where pupils are dilated, or the image is stabilized on the retina during ophthalmic examinations.

NOTE 2  This document provides exposure limits for ocular tissues. The exposures can be calculated based upon
the measured instrument emissions.

The flow chart in Figure 1 at the beginning of Clause 4 provides guidance on how to apply this document to
any device to be tested or designed for light hazards conformity.

© IS0 2024 - All rights reserved
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International Standard ISO 15004-2:2024(en)

Ophthalmic instruments — Fundamental requirements and
test methods —

Part 2:
Light hazard protection

1 Scope

This document specifies fundamental requirements for optical radiation safety for ophthalmic instruments
and is applicable to all ophthalmic instruments that direct optical radiation into or at the eye. It is also
applicable to all new and emerging ophthalmic instruments that direct optical radiation into or at the eye, as
well as to those portions of therapeutic or surgical systems that direct optical radiation into or at the eye for
diagnostic, illumination, measurement, imaging or alignment purposes.

NOTE For the purpose of this document, optical radiation relates to the wavelength range of 250 nm to 2 500 nm.

This document does not apply to therapeutic radiation. However, in the case of the treatment beams of
therapeutic devices, when conducting risk assessments for non-target tissues, the limits given in this
document may be applied to those parts of the treatment beam that strike non-target tissue.

Where vertical (instrument-specific) International Standards contain specific light hazard requirements
different from those given in ISO 15004-2, then those in the vertical International Standard take precedence.

This document classifies ophthalmic instruments into either Group 1 or Group 2 to distinguish instruments
that are non-hazardous from those that are potentially hazardous.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

ISO 15004-1, Ophthalmic instruments — Fundamental requirements and test methods — Part 1: General
requirements applicable to all ophthalmic instruments

koniecnahladu -textdalejpokracujevplatenejverzii STN
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