IEC IEC 60601-2-21

®

Edition 2.0 2009-02

INTERNATIONAL
STANDARD

NORME

INTERNATIONALE E%@
O

OON
\g
a 'cg(eﬁg;fd essential performance

Medical electrical equipment —
Part 2-21: Particular requirements
of infant radiant warmers

Appareils électroméc
Partie 2-21: Exige

Performance<§s :

IEC 60601-2-21:2009

Full docu


http://www.avadocuments.com/doc/iec-60601-2-21-2009
http://www.avadocuments.com/doc/iec-60601-2-21-2009

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2009 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by
any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or
IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEI de votre pays de résidence.

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch (\
N\

About the IEC

The International Electrotechnical Commission (IEC) is the leading globa
International Standards for all electrical, electronic and related tech

About IEC publications
The technical content of IEC publications is kept under consfg g Vi . Please make sure that you have the
latest edition, a corrigenda or an amendment mi
" Catalogue of IEC publications: www.iec.ch/searshpub
The IEC on-line Catalogue enables you to search by \a variety ® i c€ number, text, technical committee,...).
It also gives information on projects, withdrawn angTeplaced rub 3
" |EC Just Published: www.iec.ch/online _news/justpub,

Stay up to date on all new IEC publications. Just blisgx%tails wice

on-line and also by email.

epares and publishes

" Electropedia: www.electropedia.

in English and French, with equi i iti | languages. Also known as the International Electrotechnical

Vocabulary online.

® Customer Service w w.iec.ch/web sts

If you wish to give us yo k onMhis p blicgtion or need further assistance, please visit the Customer Service
Centre FAQ or contact

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919 3

A prop

La Commissi ue Anternationale (CEI) est la premiére organisation mondiale qui élabore et publie des

A propos des pubti
Le contenu technique des publications de la CEl est constamment revu. Veuillez vous assurer que vous possédez
I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.

= Catalogue des publications de la CEl: www.iec.ch/searchpub/cur_fut-f.htm
Le Catalogue en-ligne de la CEIl vous permet d’effectuer des recherches en utilisant différents critéeres (numéro de référence,
texte, comité d’études,...). Il donne aussi des informations sur les projets et les publications retirées ou remplacées.

® Just Published CEI: www.iec.ch/online news/justpub
Restez informé sur les nouvelles publications de la CEIl. Just Published détaille deux fois par mois les nouvelles
publications parues. Disponible en-ligne et aussi par email.

" Electropedia: www.electropedia.org

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 000 termes et
définitions en anglais et en frangais, ainsi que les termes équivalents dans les langues additionnelles. Egalement appelé
Vocabulaire Electrotechnique International en ligne.

= Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du
Service clients ou contactez-nous:

Email: csc@iec.ch

Tél.: +41 22 919 02 11

Fax: +41 22 919 03 00

Documents

Document Sharing Hub

Full document details: IEC 60601-2-212009


mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
http://www.iec.ch/searchpub/cur_fut-f.htm
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv/custserv_entry-f.htm
mailto:csc@iec.ch
http://www.avadocuments.com/doc/iec-60601-2-21-2009
http://www.avadocuments.com/doc/iec-60601-2-21-2009

IEC 60601-2-21

Edition 2.0 2009-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Medical electrical equipment —
Part 2-21: Particular requirements—¥or the\basic safety and essential
performance of infant radiant wa rm§

Appareils électromédix
Partie 2-21: Exig

performance@s

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION

COMMISSION

ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE W
CODE PRIX

ICS 11.040.10 ISBN 978-2-88910-219-8

Documents

Document Sharing Hub

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale

Full document details: IEC 60601-2-212009


http://www.avadocuments.com/doc/iec-60601-2-21-2009
http://www.avadocuments.com/doc/iec-60601-2-21-2009

-2- 60601-2-21 © IEC:2009

CONTENTS
O L L @ 1 I PP 3
LN O 75 1 L@ N 1 ] 5
201.1  Scope, object and related standards ............ccoiiiiiiiii 6
201.2  NOrmMative FEfEIENCES . v it e e e et e e e 8
201.3  Terms and definitions ... .o e 8
201.4  General reqUIremMeNtS. .. .o e 10
201.5 General requirements for testing of ME EQUIPMENT .........iiuiiiiiiiiiieiiee e 11
201.6  Classification of ME EQUIPMENT and ME SYSTEMS ......c.ccevvuevineeennnnn.
201.7 ME EQUIPMENT identification, marking and documents..............
201.8 Protection against electrical HAZARDS from ME EQUIPMENT...,Z/\

201.9 Protection against MECHANICAL HAZARDS of ME EQUIPMENT_ang
201.10 Protection against unwanted and excessive radiation

201.11 Protection against excessive temperatures and otQer

201.12 Accuracy of controls and instruments and pro

201.13 HAZARDOUS SITUATIONS and fault conditig
201.14 PROGRAMMABLE ELECTRICAL M
201.15 Construction of ME EQUIPMENT
201.16 ME SYSTEMS ..oiivviiiieiieeiieenneefeiiisa e
201.17 *Electromagnetic

Annex AA (infor
Bibliography.......
Index of defin

Figure 201. 103 DaYOUL OF TEST DEVICES ...euuiitiiiiii ettt ettt et ea e 9

T LU =2 O T S V2l I ) = V0 10

Table 201.101 — Additional ESSENTIAL PERFORMANCE requirementsS............cocoviiiiieeneeieeneennn. 11
Documents

Document Sharing Hub

Full document details: IEC 60601-2-212009


http://www.avadocuments.com/doc/iec-60601-2-21-2009
http://www.avadocuments.com/doc/iec-60601-2-21-2009

60601-2-21 © IEC:2009 -3 -

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-21: Particular requirements for the basic safety and
essential performance of infant radiant warmers

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s i at|on comprising
all national electrotechnical committees (IEC National Committees). The obje
international co-operation on all questions concerning standardization in the electfi

this end and in addition to other activities, IEC publishes International Standarg i ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a ittee interested
in the subject dealt with may participate in this preparatory work. i 3
governmental organizations liaising with the IEC also participate in fkj . |E aborates closely
with the International Organization for Standardization (ISO) in &ccorda W
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

7) No liability shall attac s dires mployees, servants or agents including individual experts and
members of its technd S E ational Committees for any personal injury, property damage or
other damage of Any w whether direct or indirect, or for costs (including legal fees) and
expenses arising\out\of\the publi t|on use of, or reliance upon, this IEC Publication or any other IEC

9) AttentionN M o ssibility that some of the elements of this IEC Publication may be the subject of
~JEC'shaN not\e held responsible for identifying any or all such patent rights.

International standard I|EC 60601-2-21 has been prepared by subcommittee 62D:
Electromedical equipment, of IEC technical committee 62: Electrical equipment in medical
practice.

This second edition cancels and replaces the first edition published in 1994 and its
Amendment 1 (1996). This edition constitutes a technical revision. This edition of
IEC 60601-2-21 was revised to structurally align with the 2005 edition of IEC 60601-1.

The text of this particular standard is based on the following documents:

FDIS Report on voting
62D/735/FDIS 62D/762/RVD

Full information on the voting for the approval of this particular standard can be found in the
report on voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

In this standard, the following print types are used:

— Requirements and definitions: roman type.
— Test specifications: italic type.

— 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.

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

In referring to the structure of this standard, the term

— ‘“subclause” means a numbered subdivision of a clause are all

subclauses of Clause 7).

The verbal forms used in this standard eot described in Annex H of the ISO/IEC
Directives, Part 2. For the purposes of(this 2 guxiliary verb:

“shall” means that co
with this standard;

— “should” means that aNequirement or a test is recommended but is not
mandatory fo@m

- “may” is used (: ik \ssible way to achieve compliance with a requirement or
test.

An asterisk (* irs 3 er’of a title or at the beginning of a paragraph or table title

indicates th } i gr rationale related to that item in Annex AA.

A list of all pa he IEC 60601 series, published under the general title Medical electrical

equipment, tan be foundon the IEC website.

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

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.

The contents of the corrigendum of February 2013 have been included in this copy.
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INTRODUCTION

The minimum safety requirements specified in this particular standard are considered to
provide for a practical degree of safety in the operation of INFANT RADIANT WARMER equipment.

This particular standard amends and supplements IEC 60601-1:2005, Medical electrical
equipment — Part 1: General requirements for basic safety and essential performance,
hereinafter referred to as the general standard.

The requirements are followed by specifications for the relevant tests.

A general guidance and rationale for the requirements of this particular s
Annex AA.

dard are given in

It is considered that knowledge of the reasons for these require acilitate
the proper application of this particular standard but will, in due revision
necessitated by changes in clinical practice or as a result o echnology.
However, this annex does not form part of the requirement
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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-21: Particular requirements for the basic safety and
essential performance of infant radiant warmers

201.1 Scope, object and related standards

Clause 1 of the general standard?) applies, except as follows:

201.1.1 Scope

Replacement:

e MANUFACTURER has demonstrated in his RISK
bed by the HAZARD has been found to be of an
e benefit of treatment from the device.

alternate methods~of
will not be jud
MANAGEMENT FILE “tha
acceptable level

— INFANT INCUE . for information see IEC 60601-2-19;
— INFANT TRANSPORT INCUBATORS, for information see IEC 60601-2-20;

— INFANT PHOTOTHERAPY EQUIPMENT, for information see IEC 60601-2-50.
201.1.2 Object

Replacement:

The object of this particular standard is to establish particular BASIC SAFETY and ESSENTIAL
PERFORMANCE requirements for INFANT RADIANT WARMERS as defined in 201.3.204, which
minimize HAZARDS to PATIENT and OPERATOR, and to specify tests by which compliance with
the requirements can be verified.

1) The general standard is IEC 60601-1:2005, Medical electrical equipment — Part 1: General reqgh t
basic safety and essential performance. (ﬁW&Uments
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201.1.3 *Collateral standards

Addition:

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

IEC 60601-1-2 and IEC 60601-1-10 apply as modified in Clauses 202 and 210 respectively.
IEC 60601-1-3 does not apply. All other published collateral standards in the IEC 60601-1
series apply as published.

201.1.4 Particular standards

Replacement:

contained in the general standard and collateral standards as
EQUIPMENT under consideration, and may add other BASIC SAFE

203.4 in this particular
standard, etc.). f
the following wo

the genéral standaxghor apllcable collateral standard.

"Amendment" means Yhat the clause or subclause of the general standard or applicable
collateral standard i5”amended as indicated by the text of this particular standard.

Subclauses, figures or tables which are additional to those of the general standard are
numbered starting from 201.101. However, due to the fact that definitions in the general
standard are numbered 3.1 through 3.139, additional definitions in this standard are
numbered beginning from 201.3.201. Additional annexes are lettered AA, BB, etc., and
additional items aa), bb), etc.

Subclauses, figures or tables 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.

The term "this standard" is used to make reference to the general standard, any applicable
collateral standards and this particular standard taken together.

Where there is no corresponding clause or subclause in this particular standard, thaégg ments
subclause of the general standard or applicable collateral standard, although p j‘f
Document Sharing Hub
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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 particular standard.

201.2 Normative references
Clause 2 of the general standard applies, except as follows:
Amendment:

IEC 60601-1-2:2007, Medical electrical equipment — Part 1-2: General requi
safety and essential performance — Collateral standard: Electromag
Requirements and tests

ements for basic
sompatibility —

Addition:
IEC 60601-1-10:2007, Medical electrical equipment — Park 1- eral requirements for
basic safety and essential performance — Collateral{StandardS~Requitements for the

development of physiologic closed-loop controllers

NOTE Informative references are listed in the bibliography b

201.3 Terms and definitions

apply, except as follows:

NOTE An index of defined terms_i

Addition:

201.3.201 Q

mode of operatia
temperature

ér output varies automatically in order to maintain the
KIN TEMPERATURE SENSOR according to the CONTROL

NOTE An™WFAN A FWARMER operating as a BABY CONTROLLED RADIANT WARMER is a PHYSIOLOGIC CLOSED-
LOOP CONTROL S edN C 60601-1-10.

201.3.202
CONTROL TEMPERATURE
temperature selected at the temperature control

201.3.203
INFANT
PATIENT up to 3 months and with a weight of less than 10 kg

201.3.204

INFANT RADIANT WARMER

electrically powered device with a radiant heating source intended to maintain the thermal
balance of an INFANT by direct radiation of energy in the infrared region of the electromagnetic
spectrum
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201.3.205

MANUAL MODE

mode of operation in which the heater output is either at a fixed level or a proportion of its
maximum output set by the OPERATOR

201.3.206

MID-POINT AVERAGE TEMPERATURE

Tm

TEST DEVICE AVERAGE TEMPERATURE of the TEST DEVICE positioned at the mid-point of the
INFANT RADIANT WARMER mattress (See Figure 201.101)

Key

1 = Mattress

201.3.207
PREWARM MODE
mode of operati
MANUFACTURER) for {

the level of warm
device

201.3.209
STEADY TEMPERATURE CONDITION

condition which is reached when the temperature, measured at the centre of the TEST DEVICE
positioned on the mid-point of the INFANT RADIANT WARMER mattress, does not vary by more
than 1 °C over a period of 1 h

201.3.210

TEST DEVICE

totally matt blackened disc used as a reproducible receiver of radiant energy during testing of
the INFANT RADIANT WARMER (see Figure 201.102)
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Dimensions in millimeters

- 50+2 -
ToEr
& 8l
- 2100+ 2 |
IEC 372/09
Key
1 = Mattress
Surface finish: non-reflective black paint
Disc mass 500g+10g
Disc material: aluminum of density within the range 2,6 g/cm?® and 2,9

Figure 201.102 - TE

201.3.211

TEST DEVICE AVERAGE TEMPERATURE

(T1, Tz, T3, T4 OR Tm)

average temperature reading taken du a
intervals at the centre of a TEST DEVICE

FRATURE CONDITION at regular

NOTE Ty is expressed in °C.

201.3.212
TEST LOAD

array of five T
performance tes

201.4.1

Addition:

For ME EQUIPMENT or ME SYSTEMS, which combines alternative heat sources, for instance
incubators with integrated RADIANT WARMERS, devices supplying heat via BLANKETS, PADS or
MATTRESSES etc., safety requirements of other relevant particular standards shall be
considered. Further the safety requirements of this particular standard shall be fulfilled with
the combination of the other equipment, which is approved by the MANUFACTURER, as stated in
the ACCOMPANYING DOCUMENTS according to Clause 16 (ME SYSTEMS).

Compliance is checked by the test of Clause 201.11 and subclause 201.15.4.2.1 of the
relevant particular standards (e.qg. IEC 60601-2-19 efc).

201.4.3 ESSENTIAL PERFORMANCE

Addition:

Documents
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201.4.3.101 Additional ESSENTIAL PERFORMANCE requirements

Additional ESSENTIAL PERFORMANCE requirements are found in the subclauses listed in Table
201.101.

Table 201.101 — Additional ESSENTIAL PERFORMANCE requirements

Requirement Subclause

ESSENTIAL PERFORMANCE requirement 1 201.12.1.103, and
generation of a visual
and audible alarm in
compliance with
201.15.4.2.1

201.5 General requirements for testing of ME EQUIPMENT
Clause 5 of the general standard applies, except as follows;

201.5.3 * Ambient temperature, humidity, atmospheri
Addition to item a):
The ME EQUIPMENT shall comply
within the following conditions:
— an ambient temperature within
— an ambient air velogity is less than

If not otherwise specijed
ambient temperature withj

201.5.4 Othe@l
Addition:

If not otherwise specifiex € ROL TEMPERATURE shall be 36 °C + 1 °C and shall always
exceed the a i s by at least 3 °C.

Clause 6 of the generdl standard applies.

201.7 ME EQUIPMENT identification, marking and documents
Clause 7 of the general standard applies, except as follows:

201.7.2 Marking on the outside of ME EQUIPMENT or ME EQUIPMENT parts
(see also Table C.1 of the general standard)

Additional subclauses:

201.7.2.101 Oxygen monitor

An INFANT RADIANT WARMER not equipped with an integral oxygen monitor and which provides
means for oxygen administration shall be marked in a prominent position with a text which
states: "Use an oxygen monitor when oxygen is administered".
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201.7.2.102 Distance markings

The INFANT RADIANT WARMER without integral bed areas shall be permanently and clearly
marked with an indication of the permissible distances between the INFANT RADIANT WARMER
heating systems and any mattress.

201.7.4.2 Control devices

Addition:

Means shall be provided for the clear selection and indication of CONTROL TEMPERATURE on or
adjacent to the controls. The means provided shall allow resolution at intervals not greater
than 0,2 °C.

201.7.9.2.2 Warning and safety notices

Addition:

The instructions for use shall additionally contain:

a) T by the OPERATOR
er the INFANT RADIANT
WARMER,;
b) INFANT RADIANT WARMER
and a statement on the effects which any
changes in this distance may have;
c) ods of use and attachment of the
temperature sensors provided for use
d) for INFANT RADIANT W PART in which the INFANT might not be
isolated from earthpa wa re shall be taken to ensure that additional
equipment connectedt
e) if applicable datio “ERATOR to inspect regularly latches and closing
devices of barrier 3

which can be applied to all supports and mounting
illary equipment;

i) a statement that ACCESSORIES, e.g. for phototherapy or heated mattresses, or sunlight can
cause an increase in INFANT temperature to dangerous levels

j) a statement that the INFANT RADIANT WARMER is not suitable for use in the presence of
flammable anaesthetic gases or other flammable materials, such as some types of
cleaning fluids;

k) a statement that rectal temperatures are not appropriate for controlling the heater output
of the INFANT RADIANT WARMER,;

*I) a statement that the INFANT RADIANT WARMER cannot differentiate between an increase in
core temperature with a cold skin (fever) and a low core and SKIN TEMPERATURE
(hypothermia), and a recommendation to monitor the temperature of the PATIENT;

m) a statement that environmental conditions (e.g. air movement) can affect the thermal
balance of the INFANT;

*n) a statement that an INFANT RADIANT WARMER shall be used only by appropriately trained
personnel and under the direction of qualified medical personnel who are familiar with
currently known RISKs and benefits of radiant warmer use; Documents
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0) a statement that an INFANT RADIANT WARMER can increase the PATIENT’S insensible water
loss;

p) concentration of carbon dioxide (CO,): If the mattress of an INFANT RADIANT WARMER is
fitted with a COMPARTMENT which encloses the baby, the MANUFACTURER shall specify (see
201.12.4.2.101) in the ACCOMPANYING DOCUMENTS the maximum CO, concentration which
will occur in the COMPARTMENT during NORMAL CONDITIONS;

gq) a statement that the INFANT RADIANT WARMER does not adjust for PATIENT temperature in
PREWARM MODE and that the mode shall be changed to MANUAL MODE or BABY CONTROLLED
RADIANT WARMER (baby mode) immediately when the PATIENT is placed on the device. The
MANUFACTURER shall disclose the level of heat in mW/cm2 when operating in PREWARM
MODE.

201.7.9.2.9 Operating instructions
Addition:

The instructions for use shall also contain

a) for each mode of control, a detailed statement describing thod bynwhith the amount
of radiation is controlled and the temperature of the babw.i \ '

*b) if BABY CONTROLLED RADIANT WARMER operation is Availab S ent to explain why the
OPERATOR should use this mode whenever possible.

201.7.9.2.13 'Maintenance
Addition:

If the source of radiation has a limite t
ACCOMPANYING DOCUMENTS, Xhe time_after

because of ageing.

201.7.9.2.14 ACgGES S g equipment, used material
Addition: <>

Additional item:

— the MANUFACTURER shall specify in the ACCOMPANYING DOCUMENTS the maximum CO,
concentration (see 201.12.4.2.101)

201.8 Protection against electrical HAZARDS from ME EQUIPMENT

Clause 8 of the general standard applies.

201.9 Protection against MECHANICAL HAZARDS of ME EQUIPMENT and ME SYSTEMS
Clause 9 of the general standard applies, except as follows:

201.9.4.2.1 Instability in transport position
Addition: Documents
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The INFANT RADIANT WARMER and the mounting brackets and shelves are provided with the
most unfavourable combination of detachable parts and ACCESSORIES and are loaded with the
recommended maximum load.

201.9.6.2 Acoustic energy

201.9.6.2.1 Audible acoustic energy
Addition:

201.9.6.2.1.101 "Audible alarms sound level

Auditory ALARM SIGNALS shall have a sound level of at least 65 dBA at a distance of 3 m from
the front of the INFANT RADIANT WARMER in a reflecting room. Other than the AYDIO PAUSED
specified in 201.12.3.103, the auditory ALARM SIGNAL may be adjusied\ by the™QPERATOR to a
minimum lower level of 50 dBA.

If the frequency of the auditory ALARM SIGNAL is just OPERATOR, these

Compliance is checked with the microphone, o meter complying with the
requirements of IEC 61672-1 placed 1, and”’3 m from the front of the
INFANT RADIANT WARMER.

Compliance of the maximum level is \chegked wi alarm sound means activated, the
sound level being measureedhat a poi v he séntre of the mattress.

Ensure that the backg e level is at least 10 dBA below the measured
levels.

201.9.8 HAZAR;

Compliance is checkéd by inspection and by the following test:

A gradually increasing force is applied so as to act vertically through the centre of the
supports and mounting brackets, e.g. an ACCESSORY shelf in the extended position with a
MANUFACTURER'S recommended load. The force is increased from zero in a 5s to 10s
interval, until it equals three times the recommended load and is sustained for a period of
1 min. There shall be no evidence of damage to the items under test.

201.9.8.3 Strength of PATIENT or OPERATOR support or suspension systems
201.9.8.3.1 General
Addition:

The normal load for an INFANT is reduced to 10 kg
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Additional subclause:

201.9.8.3.101 Barriers
For INFANT RADIANT WARMERS with an integral bed area suitable barriers shall be provided to
prevent the PATIENT from falling off the mattress. Such barriers as intended to be opened or

removed to allow access to the PATIENT shall latch in their closed positions and shall remain
locked under the test conditions.

Compliance is checked by inspection and the following test: Apply to all the barriers (other
than those secured with the use of a TOOL) an outward horizontal force of 20 N to the centre
of each barrier for 5 s. The barriers shall remain closed.

201.10 Protection against unwanted and excessive radiatig AR
Clause 10 of the general standard applies except as follows:

201.10.6 Infrared radiation

Addition:

The maximum irradiance level at any point on the ot exceed 60 mW/cm? in the

total infrared spectrum.

The maximum irradiance level shall noh ; +~“in the near infrared spectrum
(760 nm to 1 400 nm).

Compliance is checked b

201.11 Protec:‘on agdains ivetemperatures and other HAZARDS

Clause 11 of the g

201.11.1.2.2 APPLIE S L infended to supply heat to a PATIENT

Replacements

The tempera
for metal surface
under STEADY TEMP

d 43 °C for other materials when the INFANT RADIANT WARMER is operating
RATURE CONDITION at its maximum CONTROL TEMPERATURE.

Under conditions of warm-up to STEADY TEMPERATURE CONDITION or that of a SINGLE FAULT
CONDITION these surfaces shall not exceed 42 °C for metal or 45 °C for other materials.

These requirements apply under NORNAL CONDITION and SINGLE FAULT CONDITIONS including:

— failure of the heater control circuit;
— failure of a SKIN TEMPERATURE SENSOR;
— disconnection of a SKIN TEMPERATURE SENSOR from the INFANT RADIANT WARMER.

201.11.1.4 GUARDS

Addition:

If the heater element surface temperature exceeds 85 °C in NORMAL USE, heater GUARDS which
cannot exceed 85 °C in NORMAL USE shall be fitted. ocuments
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Compliance is checked by measurement of the temperature and by performing the rigidity test
as described in 15.3.2 of the general standard. The heater GUARD shall not touch the heater
element.

201.11.2 'Fire prevention

Subclause 11.2 of the general standard applies.

201.11.6.3 Spillage on ME EQUIPEMENT and ME SYSTEMS

Replacement:

The INFANT RADIANT WARMER or ME SYSTEM shall be so constructed that in
of water (accidental wetting) on the PATIENT support or SKIN TEMPERATUYR
shall result from the ingress of water.

15 s.

ME EQUIPMENT shall function normally.

201.11.8 Interruption of the power

Addition:

The INFANT RADIAN : igned that an interruption and restoration of the
power supply u nge the CONTROL TEMPERATURE or other preset
values.

Compliance is checkeo tching the SUPPLY MAINS off and then switching on, and
inspecting thg INEANT RADIX XARMER.

of > controls and instruments and protection against

Clause 12 of the general standard applies, except as follows:

201.12.1 Accuracy of controls and instruments

Additional subclauses:

201.12.1.101 "Accuracy of SKIN TEMPERATURE SENSOR

The temperature measured by the SKIN TEMPERATURE SENSOR shall be continuously displayed
and clearly visible. The temperature displayed shall have an accuracy of +0,3 °C. If the
display is used to present any other parameter, this shall only be obtained on demand, using
a momentary action switch. The range of displayed temperature shall be at least 30 °C to
40 °C.

Compliance is checked by inspection and the following test:
Documents
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Immerse the SKIN TEMPERATURE SENSOR in a water bath maintained at 36 °C £ 0,1 °C. Position
a calibrated thermometer, accurate to within #0,05 °C, with its bulb adjacent to the SKIN
TEMPERATURE SENSOR. The reading of the standard thermometer shall be compared with the
displayed temperature and their difference shall not exceed 0,3 °C less the calibrated
thermometer error.

201.12.1.102 *Accuracy of distribution of irradiation to the mattress

The difference between the MID-POINT AVERAGE TEMPERATURE and the TEST DEVICE AVERAGE
TEMPERATURE of any of the other devices comprising the TEST LOAD shall not exceed 2 °C.

Compliance is checked by the following test: Prepare five TEST DEVICES consisting of
aluminium discs each with a mass of 500 g + 10 g and a diameter of 10 Rt 2 mm. Drill
5 mm diameter holes 50 mm # 2 mm deep as shown in Figure 201.
disc surface with non-reflective black paint.

NOTE The disc thickness will be approximately 23 mm.

Place four individually identified TEST DEVICES,
mattress at the centres of each of four rectangl

in the case of an INFANT RADIANT WARMER wit 4 ED RADIANT WARMER operation,
attach the SKIN TEMPERATURE SENSOR (to the cen{re e upper surface of the TEST DEVICE

control to a CONTROL TEMPE Y 3 and operate the INFANT RADIANT WARMER
until a STEADY TEMPERA T 1 ined. In the case of an INFANT RADIANT WARMER
with only a MANUAL el er output so that the TEST DEVICE will warm up to
approximately ? ATURE CONDITION. Take at least 20 readings of
temperature of e ar intervals over a 60 min. period

Calculate the fiv 3 DEVICE AVERAGE TEMPERATURE for each TEST DEVICE as
follows:

_(t1g- tip -tz - tig - . typ)
n

T, is the TEST DEVICE AVERAGE TEMPERATURE for TEST DEVICE No. 1;

ti1...4n are the individual temperature readings taken of TEST DEVICE No. 1 at regular
intervals during the STEADY TEMPERATURE CONDITION;

n is the number of readings during the STEADY TEMPERATURE CONDITION.

Calculate the remaining TEST DEVICE AVERAGE TEMPERATURES T,, T5, T4 and T,, in the same
way.

Compare TEST DEVICE AVERAGE TEMPERATURES T4, T,, T3, T4 with T\, and verify the maximum
difference does not exceed 2,0 °C.

201.12.1.103 *Accuracy of BABY CONTROLLED RADIANT WARMER operation

With the INFANT RADIANT WARMER working in the BABY CONTROLLED RADIANT WARMEDﬂa m 1
with horizontal mattress orientation in NORMAL CONDITION, the temperature as meas ents
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SKIN TEMPERATURE SENSOR shall not differ from the CONTROL TEMPERATURE by more than
0,5 °C.

Compliance is checked during the tests of 201.12.1.102.

201.12.1.104 "Oxygen control

If an oxygen controller forms an integral part of the INFANT RADIANT WARMER, then there shall
be independent sensors for monitoring and control of O,.

A visual and auditory alarm shall be given if the displayed oxygen concentration deviates from
the set level by more than +5 vol. % O,.

Compliance is checked by the following test:

concentration quickly to less than 29 vol. %. Verify that the
oxygen concentration no less than 30 vol. %.

ACCESSORY specifically for use with the | : WARMER, the weight displayed value
shall not differ from the tee i ) ANUFACTURER'’S specifications in the
ACCOMPANYING DOCUMEN i FANT RADIANT WARMER with horizontal

OPERATOR. If th S Qsed to>an OXYGEN RICH ENVIRONMENT in use, it shall
comply with 6.5

The accuracy of the’ measurement test shall be verified with the test loads positioned in
locations M and A through D in Figure 201.101.

201.12.2 USABILITY

Additional subclauses:

201.12.2.101 UsABILITY of control

Each temperature control, if it has a rotary action, shall be so arranged that a clockwise
rotation produces an increase in temperature.

Compliance is checked by inspection.
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201.12.2.102 UsABILITY of mode of operation

In the case of an INFANT RADIANT WARMER which can be operated in various modes of
operation the mode of operation shall be clearly displayed.

Compliance is checked by inspection.

201.12.2.103 ‘Time and irradiance limits in the MANUAL MODE

In the case of INFANT RADIANT WARMERS which are operated in the MANUAL MODE an auditory
and visual alarm shall be given at least every 15 min and the heater deactivated if the
maximum irradiance at any point of the mattress area exceeds a total irradiance level of
10 mW/cmZ2. The heater can be reactivated and the alarm can be rese sompliance with
201.12.3.103 (see section 201.12.3).

2 °C.

201.12.2.104 'Heat output level at PREWARM MODE

MODE shall be displayed.
Compliance is checked by inspection.

201.12.3 Alarm systems

Additional subclauses:

201.12.3.101 Interru

Audible alarm @
interruption of the g0

be provided to give warning in the event of
ANT RADIANT WARMER.

201.12.3.102 Open.dnd short circuit of the SKIN TEMPERATURE SENSOR in BABY CONTROLLED
RADIANT WARMER operation

The INFANT RADIANT WARMER shall be provided with an auditory and visual ALARM SIGNAL which
operates in the event of the SKIN TEMPERATURE SENSOR having open circuit or short circuit
leads in the BABY CONTROLLED RADIANT WARMER operation.

Both open and short circuit leads shall disconnect the supply to the heater.
Compliance is checked by simulating both fault conditions and observing the effect.

201.12.3.103 "AuDIO PAUSED of auditory ALARM SIGNALS during MANUAL MODE

If the INFANT RADIANT WARMER incorporates a MANUAL MODE, the auditory and visual ALARM
SIGNALS (see 201.12.2.103) shall operate within 15 min of commencement of use in this mode.
The auditory ALARM SIGNAL shall be AuDIO PAUSED. Following any AUDIO PAUSED the auditory
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ALARM SIGNAL shall operate again within 15 min. This sequence shall continue until the manual
control mode is changed.

Compliance is checked by inspection, operating the INFANT RADIANT WARMER and timing the
alarm.

201.12.3.104 AUDIO PAUSED

With the exception of the alarm specified in 201.12.3.101, it is allowable for the auditory
ALARM SIGNAL to be AUDIO PAUSED or switched to a lower sound pressure level by the
OPERATOR, but it shall revert automatically to a full value after not more than 15 min. The
visual ALARM SIGNAL shall continue after the auditory ALARM SIGNALS has been AUDIO PAUSED
until the alarm conditions have been corrected.

Compliance is checked by inspection, operating the INFANT RADIAN
alarm.

201.12.3.105 Alarm function test

Means shall be provided for the OPERATOR to check
alarms. Such means shall be described in the instructi

Compliance is checked by inspection.

201.12.4.2 Indication of paramete

Additional subclause:

201.12.4.2.101

If the INFANT RADIANT

MANUFACTURER shall
COMPARTMENT U a@ R

¢OMPARTMENT that encloses the baby, the
CO, concentration which will occur in the

201.13 HAzARDOUS SITUATIONS and fault conditions

Clause 13 of the general standard applies.

201.14 PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS)

Clause 14 of the general standard applies.

201.15 Construction of ME EQUIPMENT
Clause 15 of the general standard applies, except as follows:

201.15.3.5 Rough handling test
Addition: Documents
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Following the above tests, the INFANT RADIANT WARMER shall be suitable for future NORMAL USE.
Mechanical and structural integrity of the INFANT RADIANT WARMER shall be verified; for
example latches and barriers shall remain closed and ancillary equipment supplied by or
available from the MANUFACTURER shall remain secure.

201.15.4.1 Construction of connectors

Additional subclause:

201.15.4.1.101 *Temperature sensors

All temperature sensors (including SKIN TEMPERATURE SENSORS) shall be clearly marked with
their intended function. It shall not be possible to connect a sensor to an ppropriate socket
on the ME EQUIPMENT.

Compliance is checked by inspection

201.15.4.2.1 Application

Addition to item a):

Test 1

Set the CONTROL TEM
water bath main,
70,05 °C with its
indication is achievg
control setting ta
bath temperats
heater switch

Test 2

As for Test 1, bu is instance the temperature control setting of the water bath is reduced
from 36 °C # 0,1 °C to 34 °C + 0,1 °C. Report whether the auditory and visual alarms operate
above 35 °C + 0,3 °C and the INFANT RADIANT WARMER heater remains in operation.

Addition to item b):

The INFANT RADIANT WARMER shall not permit the SKIN TEMPERATURE of the PATIENT to exceed
40 °C under NORMAL CONDITION and each SINGLE FAULT CONDITION.

Compliance is checked by the following test: Place a TEST DEVICE at the centre of the
mattress, with the INFANT RADIANT WARMER operating under STEADY TEMPERATURE CONDITIONS
at the maximum CONTROL TEMPERATURE, and under any SINGLE FAULT CONDITION.

The TEST DEVICE shall not exceed 40 °C without the auditory and visual alarms operating and
the heater being disconnected.
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