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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-20: Particular requirements for the basic safety and
essential performance of infant transport incubators

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, Teé¢hnical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National 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 prepafation. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordanee(Wwith 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 technicall committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for intepnational 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
misinterpretation 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, 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 provides no marking procedure to, indicate its approval and cannot be rendered responsible for
equipment declared to be in conformity with™an IEC Publication.

All users should ensure that they hayé 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
bther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
expenses 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 subjed
batent rightsIEC shall not be held responsible for identifying any or all such patent rights.
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Attention is drawn,to_the Normative references cited in this publication. Use of the referenced publicationfs is

t of

made.'to the previous edition. A vertical bar appears in the margin wherever a cha
has been made. Additions are in green text, deletions are in strikethrough red text.

ssedline version of the official IEC Standard allows the user to identify the chanﬂes
ge
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International standard IEC 60601-2-20 has been prepared by IEC Subcommittee 62D
Electromedical equipment, of IEC Technical Committee 62: Electrical equipment in medical
practice.

This third edition cancels and replaces the second edition published in 2009 and
Amendment 1:2016. This edition constitutes a technical revision.

This edition includes the following significant technical change with respect to the previous
edition: re-dating of normative references.

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

FDIS Report on voting
62D/1763/FDIS 62D/1773/RVD

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 publication has been drafted in accordance with the ISO/IEC(Directives, Part 2.

In this document, 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 feferring to the structure of this document, the term

— |"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.);

— |"subclause" means a ndmbered 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
the| clause number. References to subclauses within this particular standard are by numper
only.

In this document, the conjunctive "or" is used as an "inclusive or" so a statement is true if any
combifation 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. 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;

— "should" means that compliance with a requirement or a test is recommended but is not
mandatory for compliance with this document;

— "may" is used to describe a permissible way to achieve compliance with a requirement or
test.

An asterisk (*) as the first character of a title or at the beginning of a paragraph or table title
indicates that there is guidance or rationale related to that item in Annex AA.
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A list of all parts of the IEC 60601 series, published under the general title Medical electr
equipment, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until

ical

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

* reconfirmed,

* withdrawn,

. renlaced by a revised edition_or
T J T

* |amended.

NOTE The attention of users of this document is drawn to the fact that equipment manufacturers, and tesfing
organizations may need a transitional period following publication of a new, amended or revised IEG ‘publication in

whigh to make products in accordance with the new requirements and to equip themselves for_conducting ne
revised tests. It is the recommendation of the committee that the content of this publication be adopted
imp|lementation nationally not earlier than 3 years from the date of publication.

or
for

IMJ’ORTANT — The 'colour inside' logo on the cover page of this’publication indicat

PS

thdt it contains colours which are considered to be ‘useful for the corrgct

unglerstanding of its contents. Users should therefore print this document using
colour printer.
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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 TRANSPORT INCUBATOR
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 deneral guidance and rationale for the requirements of this particular standard are 'given in
Anpex AA. It is considered that knowledge of the reasons for these requiremengts_will not gnly
facjlitate the proper application of this particular standard but will, in due course,-expedite any
revision necessitated by changes in clinical practice or as a result of{developments| in
technology. However, Annex AA does not form part of the requirements of this document.
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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-20: Particular requirements for the basic safety and
essential performance of infant transport incubators

201.1 Scope, object and related standards

A

g
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NO

Th

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 INF
NSPORT INCUBATOR equipment, as defined in 201.3.244208, “also referred to
EQUIPMENT.

clause or subclause is specifically intended to be applicable to ME EQUIPMENT only, o
SYSTEMS only, the title and content of that clause or subgclause will say so. If that is not
e, the clause or subclause applies both to ME EQUIPMENT and to ME SYSTEMS, as relevan

VARDS inherent in the intended physiological~function of ME EQUIPMENT or ME SYSTE
nin the scope of this document are not covered\by specific requirements in this documg
eptin 7.2.13 and 8.4.1 of the general standard.

[E See also 4.2 of the general standard.

s particular standard specifies safety requirements for INFANT TRANSPORT INCUBATORS,

ANT
as

the
.

MS
nt,

but

alternate methods of compliance with a specific clause, by demonstrating equivalent safgty,

wil
MA
acq

Th

not be judged as non-compliant, if the MANUFACTURER has demonstrated in his R
NAGEMENT FILE that the RISK presented by the HAZARD has been found to be of
eptable level when weighed against the benefit of treatment from the device.

s particular standard does not apply to:
devices supplying heat via BLANKETS, PADS or MATTRESSES in medical use; for informati
seeEC80684-2-35 |IEC 60601-2-35 [1]2;

INFANT (TNGUBATORS which are not INFANT TRANSPORT INCUBATOR; for information ¢
IEC 60601-2-19 [2];

INEANT RADIANT WARMERS; for information, see IEC 60601-2-21 [3];

ISK
an

bn,

ee

TNFANT PHOTOTHERAPY; for Information, see {EC 6060 1-2-50 4T

201.1.2 Object

Replacement:

The object of this particular standard is to establish particular BASIC SAFETY and ESSENTIAL
PERFORMANCE requirements for INFANT TRANSPORT INCUBATORS as defined in 201.3.244208,

1

2

The general standard is IEC 60601-1 and IEC 60601-1:2005/AMD1:2012, Medical electrical equipment — Part 1:

General requirements for basic safety and essential performance.

Figures between square brackets refer to the Bibliography.
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which minimize HAZARDS to the PATIENT and OPERATOR, and to specify tests by which
compliance with the requirements can be verified.

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 201.2 of this particular standard.

202 and-210-respestively 212. IEC 60601-1-3 and IEC 60601-1-10 does not apply. All other

IE% 60601-1-2:2014 and-+EC-80601-14-10 [EC 60601-1-12:2014 apply as modified in Clauses
pu

lished collateral standards in the IEC 60601-1 series apply as published.

201.1.4 * Particular standards

Replacement:

In the IEC 60601 series, particular standards may modify, replace.or delete requirements
contained in the general standard and collateral standards as appropriate for the particylar
ME|EQUIPMENT under consideration, and may add other BASIC SAFETY and ESSENTIAL
PERFORMANCE requirements.

A requirement of a particular standard takes priority over-the general standard.

For brevity, IEC 60601-1 and IEC 60601-1:2005/AMD1:2012—is are referred to in this
pafticular standard as the general standard. Collateral standards are referred to by their
dog¢ument number.

The numbering of clauses and subclausés of this particular standard corresponds to tha{ of
thel general standard with the prefix "20%" (e.g. 201.1 in this document addresses the content
of Clause 1 of the general standard)~or applicable collateral standard with the prefix "2px"
where x is the final digit(s) of the collateral standard document number (e.g. 202.4 in this
pafticular standard addresses, the content of Clause 4 of the IEC 60601-1-2 collatgral
standard, 203.4 in this parficular standard addresses the content of Clause 4 of the
IEQ 60601-1-3 collateral standard, etc.). The changes to the text of the general standard @nd
applicable collateral standards are specified by 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 particular standard.

"Addition".means that the text of this particular standard is additional to the requirementq of
the| general standard or applicable collateral standard.

" annc that +h

“Ar andmaoan m. o E-S T
TCTTOTTICTTC mroorto— oottt

oo
T O

o o h
collateral standard is amended as indicated by

=3
)
-
@
x
~
o
S
-
=)
o
©
)
=
3]
c
)
-
)
~—
o
>
a
)
-
e

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-3-439 3.147, additional definitions in this document 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.
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The term "this document" is used to make reference to the general standard, any applicable

col

lateral standards and this particular standard taken together.

Where there is no corresponding clause or subclause in this particular standard, the 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

sta

tement to that effect is given in this particular standard.

SKIN TEMPERATURE SENSORS which are applied to operate a BABY CONTROLLED TRANSPORT

INCUBATOR Including the displayed value are not considered to be a CLINICAL THERMOMETER in
thel sense of the particular standard 1ISO 80601-2-56.

20f1.2 Normative references

NOTE Informative references are listed in the Bibliography.

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

Aeoseoas

IEQ-60601-1-2:2007, Medical electrical-equipment —Part 1-2: General-requirements-for-bgsic
saflety—and —essential-performance Collateral—standard—Electromagnetic—compatibility
oo sronie cnelioate

Ad{lition:

IEG 60601-1-10:2007, Medical electrical equipment — Part 1-10: General requirements {for
basic—safety—and —essential —performance Collateral —Standard:—Requirements—for—the
clofolesmonteiohnlalonie clococllocn o ntealloe

IEG 60601-1:2005, Medical electrical equipment — Part 1: General requirements for bgsic
saflety and essential performancé

IEG 60601-1:2005/AMD1:20.12

ISP 32, Gas cylinders for medical use — Marking for identification of content

ISQ 407, Small medical gas cylinders — Pin-index yoke-type valve connections

Replacement,

IEG 6060t-1-2:2014, Medical electrical equipment — Part 1-2: General requirements for bgsic

saf

ey and essential performance — Collateral standard: Electromagnetic disturbanced

Re

201.3

> 4 ol 4 4
YUITTITICTITS allu ITolo

Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60601-1:2005;
apply—exceptasfollows: and IEC 60601-1:2005/AMD1:2012 and the following apply.

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

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

ISO Online browsing platform: available at http://www.iso.org/obp
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NOTE An index of defined terms is found beginning on page 47.

Addition:

201.3.201

AIR CONTROLLED TRANSPORT INCUBATOR

INCUBATOR in which the air temperature is automatically controlled by an air temperature
sensor close to a value set by the OPERATOR

201.3.202

AVERAGE-TEMPERATURE
average of temperature readings taken at regular intervals at any specified point «in\ the
COMPARTMENT achieved during STEADY TEMPERATURE CONDITION

201.3.203
AVERAGE TRANSPORT INCUBATOR TEMPERATURE
average of the INFANT TRANSPORT INCUBATOR TEMPERATURE readings takensat_regular intervals

achieved during STEADY TEMPERATURE CONDITION-{seeFigure-204-102)

SER Figure 201.101

ZA
=}
2 Temperature
x variation T~
o
T Y
o /N \
Ic—) \/ \/
= A
3 AVERAGE
2 TRANSPORT
O & INCUBATOR
- g TEMPERATYRE
P4
_ &
Ampient =
temperature >
: > Time
Warm up_time Steady temperature condition
h - D IEC
Figure 201.101 — Variation of INCUBATOR TEMPERATURE
201.3.204

BABY CONTROLLED TRANSPORT INCUBATOR

AIR| CONTROLELED TRANSPORT INCUBATOR which has the additional capability of automatically
controlling the INCUBATOR air temperature in order to maintain the temperature as measufed
by @ SKIN TEMPERATURE SENSOR according to the CONTROL TEMPERATURE set by the OPERATOR

201.3.205

COMPARTMENT

environmentally-controlled enclosure intended to contain an INFANT and with transparent
section(s) which allows for viewing of the INFANT

201.3.206
CONTROL TEMPERATURE
temperature selected at the temperature control
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201.3.207
INFANT
PATIENT up to the age of three months and a weight less than 10 kg

*201.3.208
INFANT TRANSPORT INCUBATOR

TRANSPORTABLE ME EQUIPMENT that is equipped with a COMPARTMENT and a TRANSPORTABLE
ELECTRICAL POWER SOURCE with the means to control the environment of the INFANT primarily

by heated air within the COMPARTMENT

201.3.209
SKIN TEMPERATURE

temperature of the skin of the INFANT at a point on which the SKIN TEMPERATURE SENSOR

placed

201.3.210
SKIN TEMPERATURE SENSOR
sensing device intended to measure the INFANT'S SKIN TEMPERATURE

201.3.211
STEADY TEMPERATURE CONDITION

condition reached when the TRANSPORT INCUBATOR TEMPERATURE does not vary by more than

1 °C over a period of 1 h-{see-Figure 2014102}

SER Figure 201.101

201.3.212
TRANSPORT INCUBATOR TEMPERATURE

temperature of the air at a point 10 cm above the centre of the MATTRESS surface in

COMPARTMENT-{see-Figure-201-1404,point MY

SEHR Figure 201.102, point M

Key

M TR ANSPORT INCIIBATOR TEMDERATIIRE sonsar

the

A, B, C, D air temperature sensor

The measuring points A to D and M are in a plane parallel to and at a distance of 10 cm from the MATTRESS.

Figure 201.102 — Positioning of air temperature sensors
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IEC 253/09

G

zmig

INCUBATOR

TEMPERATURE Temperature
variation
f AVERAGE
INCUBATOR
11 °C TEMPERATURE
Ambient
témperature Time
Warm up time Steady temperature condition
o IEC 254/09
201.3.213

TRANSRORTABLE ELECTRICAL POWER SOURCE
reghargeable battery and battery charger intended to provide the electrical power necesspary

to \pnrafn the INEANT-TRANSPORT INCUBATOR

201.4 General requirements
Clause 4 of the general standard applies, except as follows:

201.41 Conditions for application to ME EQUIPMENT or ME SYSTEMS

Addition:

For ME EQUIPMENT which combines alternative heat sources, for instance INCUBATORS with
integrated INFANT RADIANT WARMERS, devices supplying heat via BLANKETS, PADS or
MATTRESSES, etc., the safety requirements of the particular standards for these alternative
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heat sources, if any, shall be met. The safety requirements of this particular standard shall not
be altered by such additional heat sources specified by the MANUFACTURER, details of which
are provided in the instruction for use.

Compliance is checked by the tests of Clause 201.11 and 201.15.4.2.1 of the relevant
particular standards.

201.4.3 * ESSENTIAL PERFORMANCE

Addlition:
201.4.3.101 ESSENTIAL PERFORMANCE of INFANT TRANSPORT INCUBATORS

Ad
Ta

201
Ad

201

Th
cor

ex
ins
cof

Co
20

Jitional ESSENTIAL PERFORMANCE requirements are found in the subelauses listed
ble 201.101.

Table 201.101 — Additional ESSENTIAL PERFORMANCE requirements

Requirement Subclause

ESSENTIAL PERFORMANCE requirement 1 201.12.1.104 or generation of a visual and audible
alarm in compliance<with 201.9.6.2.1.102

ESSENTIAL PERFORMANCE requirement 2 201.12.1.106 or_ generation of a visual and audible
alarm in coripliance with 201.9.6.2.1.102

.4.10 Power supply

Hitional subclauses:

.4.10.101 * Ability to operate with different power supply sources

b INFANT TRANSPORT INCUBATOR, shall have a TRANSPORTABLE ELECTRICAL POWER SOUH
sisting of a rechargeable battery and battery charger designed to operate from

aIt:Lrnating current supply voltage. It shall also be designed to operate from at least ¢

rnal direct and one( external alternating current SUPPLY MAINS as specified in
tinue to be met.

mpliance s, “ehecked by repeating the tests in 201.12.1.101, 201.12.1.1
.12.1.466104 and 201.12.1.407106 with the INFANT TRANSPORT INCUBATOR operating at

ampient temperature of 15 °C £ 1 °C when supplied from each of its SUPPLY MAINS in tU

Th

201

s alsg.ineludes the TRANSPORTABLE ELECTRICAL POWER SOURCE.

CE
an
ne
the

fructions for use. All requirements of the general standard and this particular standard shall

02,
an
rn.

420.102 Capacity of TRANSPORTABLE ELECTRICAL POWER SOURCE

The capacity of any TRANSPORTABLE ELECTRICAL POWER SOURCE shall be sufficient to maintain
the INFANT TRANSPORT INCUBATOR at a temperature in accordance with the following test during

at |

east 90 min.

Compliance is checked by inspection and the following test:

The INFANT TRANSPORT INCUBATOR with a fully charged battery shall be placed in an
environment with an ambient temperature of 15 °C + 1 °C. It shall be operated from the
SUPPLY MAINS until a STEADY TEMPERATURE CONDITION has been established at a CONTROL
TEMPERATURE of 36 °C and then set to operate from any TRANSPORTABLE ELECTRICAL POWER
SOURCE. The INFANT TRANSPORT INCUBATOR TEMPERATURE shall be maintained within 2 °C of
the CONTROL TEMPERATURE.
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test shall be conducted while all the electrical powered ACCESSORIES, as specified by the

MANUFACTURER, are in operation and making the maximum demand upon the external
TRANSPORTABLE ELECTRICAL POWER SOURCE.

201.4.10.103 Overcharge of TRANSPORTABLE ELECTRICAL POWER SOURCE

It shall not be possible to overcharge and damage the TRANSPORTABLE ELECTRICAL POWER
SOURCE even if the ME EQUIPMENT is left connected to the AC electrical power source for an
indefinite period. Controls which affect the rate of recharge or the final battery voltage level
shall not be accessible to the OPERATOR without the aid of a TOOL.

Compliance is checked by inspection.

20{1.5 General requirements for testing ME EQUIPMENT

C

201.5.3 * Ambient temperature, humidity, atmospheric pressure

Ad{ition to a):

The ME EQUIPMENT shall comply with the requirements of thisrdocument when operating within

thel following conditions:

an f[ambient temperature between +10 °C and +30 °C.
If T)o
ampient temperature within the range of 21 2C*to 26 °C and an ambient air velocity less than
1,00 m/s and greater than 0,3 m/s.

201.5.4 Other conditions

Adtlition item to the existing list:

aa

201.6 Classification of ME EQUIPMENT and ME SYSTEMS

C

2011.7, ME EQUIPMENT identification, marking and documents

duse 5 of the general standard applies, except as follows:

duse 6 ofthe general standard applies.

t otherwise specified in this particular (standard, all tests shall be carried out at|an

If not otherwise specified, the CONTROL TEMPERATURE shall be 36 °C and shall always
exceed the ambient temperature by at least 3 °C.

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 TRANSPORT INCUBATOR 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".


https://iecnorm.com/api/?name=8defffe218630cbcca152c306034e396

IEC 60601-2-20:2020 RLV © IEC 2020 -15 -

NOTE See also 7.5 of the general standard.

201.7.2.102 Heater surface temperature

If a heater is accessible without the use of a TooL, a notice, symbol (see 7.5 of the general
standard) or marking shall be displayed adjacent to the heater giving warning of high surface
temperature.

201.7.4 Marking of controls and instruments (see also Table C.3 of the general standard)

201.7.4.2 * Control devices

Ad

Temperature controls shall be clearly marked with temperature settings on or adjacent to
control. The markings shall be provided at intervals of not greater than{1"°C for

CcO

TRANSPORT INCUBATORS.

Ma
no

201

Ad

Th

Hition:

NTROLLED TRANSPORT INCUBATORS and not greater than 0,5 °C for BABY CONTROL

rking of the maximum and the minimum values of controls and indicators shall be such t
confusion can arise with regard to the position of the control and/or’the indicated values

.7.9.2.2 Warning and safety notices
Hition:
e instructions for use shall contain the following,additional items.

* A statement that an INFANT TRANSPORT INCUBATOR should be used only
appropriately trained personnel and under the direction of qualified medical person
familiar with currently known RISKS and’benefits of INFANT TRANSPORT INCUBATOR USe.

* A warning that direct sunlight oriother radiant heat sources can cause an increase
TRANSPORT INCUBATOR TEMPERATURE to dangerous levels.

equipment producing sparks shall not be placed in the INFANT TRANSPORT INCUBATOR.

left in the INFANT TRANSPORT INCUBATOR can cause fire in connection with oxygen.

A warning against possible use of the SKIN TEMPERATURE SENSOR as a re
temperature-sensor, if such a warning is applicable.

brackefs-for ACCESSORIES and ancillary equipment.

For '"vPE B APPLIED PARTS, where the INFANT may not be isolated from earth, a warn
that particular care—must shall be taken to ensure that additional ME EQUIPM

the
AIR
|[ED

hat

by
nel

* A statement that the use’of oxygen increases the danger of fire and that auxilipry

* A warning that evenssmall quantities of flammable agents, such as ether and alcofol,

ctal

A statement of the maximum loads which can be applied to all supports and mounfing

ing
ENT

connected to the INFANT is electrically safe.

An information on how and when to verify the functionality of the ALARM SYSTEM.
For oxygen administration into the COMPARTMENT:

— a warning stating that administration of oxygen may increase the noise level for the

INFANT within the INFANT TRANSPORT INCUBATOR;

— an explanation of the operation of supplementary oxygen equipment supplied
use with the INFANT TRANSPORT INCUBATOR or as specified in the ACCOMPANY
DOCUMENTS;

for
ING

— a statement that an oxygen analyser shall be used when oxygen is delivered to the

INFANT.
Details of any specified combinations of ME EQUIPMENT (see 201.4.1).


https://iecnorm.com/api/?name=8defffe218630cbcca152c306034e396

-16 - IEC 60601-2-20:2020 RLV © IEC 2020

* A statement that the INFANT TRANSPORT INCUBATOR 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.

201.7.9.2.8 * Start-up PROCEDURE

Addition:

The instructions for use shall additionally contain a specification of the warm-up time of the

INF

201

Ad

201
201

ANT TRANSPORT INCUBATOR measured as speciiied in 201 12. T 3708T07.
.7.9.2.9 *Operating instructions

ition:

e instructions for use shall contain the following additional items.

* A recommendation of the position and method of use of the SKINSTEMPERATURE SENSOR.

*

Information about the range of CONTROL TEMPERATURE andjrelative humidity of the

INFANT TRANSPORT INCUBATOR. If the INFANT TRANSPORT INCUBATOR is not supplied with
means for control of the degree of humidity, this shall pe stated in the instructions |for

use.

*

which might be placed on shelves connected to the INFANT TRANSPORT INCUBATOR.

When applicable, a statement of the maximum allowed weight of additional equipmgnt

Information on the external supply circuits withvwhich the INFANT TRANSPORT INCUBATOR
can be operated according to 201.4.10.101:Additionally, the MANUFACTURER shall spe¢ify

in the ACCOMPANYING DOCUMENTS the polarity of the electrical connections as necessary.
A statement:

7.

Ne

of the mass and external dimensions of the INFANT TRANSPORT INCUBATOR includfing
that of the specified external’TRANSPORTABLE ELECTRICAL POWER SOURCE and with
oxygen delivery system and trolley, if provided;

with which means andpin” what way a fixation of the INFANT TRANSPORT INCUBATOR
within an emergency.vehicle is achieved;

of the minimum ambient temperature, humidity and atmospheric pressure to which the
INFANT TRANSRORT INCUBATOR can be exposed and still meet with the requirementg of
this document;

of how the“INFANT's movements can be limited within the INFANT TRANSPORT INCUBATOR
duringstransport.

9.3\ Technical description (see also Table C.6 of the general standard)

9.3.1 General

Additional item to the first paragraph:

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

Clause 9 of the general standard applies, except as follows:

201.9.2 MECHANICAL HAZARDS associated with moving parts

201.9.2.1 General

Addition-at-end-of-the-subclause:

Th
INF

removed for cleaning.

201
Ad

Th
wh

Co

Th
inc
be
sh{

s requirement is not applicable to an air circulating fan if it is accessible only when
ANT is present in the INFANT TRANSPORT INCUBATOR and appropriate ME EQUIPMENT parts

bn tilted 20° during transportation.
mpliance is checked by the following test:

b INFANT TRANSPORT INCUBATOR is placed in any possible position of NORMAL USE on a pl4
ined at an angle of 0,18 rad (10°) to the horizontdlplane. If wheels are present, they s
temporarily fixed in their most disadvantageous position. Doors and drawers and the
Il be placed in the most disadvantageous position during NORMAL USE. The MATTRESS {

no

9.4.21 Instability in transport position
Hition:
INFANT TRANSPORT INCUBATORS shall remain stable when tilted~10° in NORMAL USE &nd

ne
nall
ike
ray

shall be extended outside the enclosure.

The test shall be repeated at an angle of 0,36 rad (20°), in which case the MATTRESS tray shall
noj be extended outside the enclosure-Doors and drawers and the like shall be placed in their
mojst disadvantageous position duringitransportation.

201.9.4.3 Instability from unwanted lateral movement (including sliding)

Ad{litional subclauses:

201.9.4.3.101 Tip=over force

The lateral force t0 cause the INFANT TRANSPORT INCUBATOR to tip over shall be greater than
100 N.

Compliance is checked by the following test:

Wi h tlL;e I’IA\I‘I’-AIAVI II\I"IIV\JFUI\T I’IA\I‘CUBATUI\ VVhUUI’O IICC!’\ed and 'V‘Vlth thU lVfl_ LQUIP!"V:EIAV'T l:n tIL;e 'VVU St-

case configuration of parts and ACCESSORIES, a lateral force shall be applied and measured
using a force gauge. The point of application shall be at the highest point of the body of the
ME EQUIPMENT. The INFANT TRANSPORT INCUBATOR shall not tip over when the force is 100 N or
less.

201.9.4.3.102 * Prevention of movements

If the ME EQUIPMENT is mounted on wheels, the MANUFACTURER shall provide a means to
prevent movement of the ME EQUIPMENT on a slope of at least 10° to the horizontal.

Compliance is checked by inspection and by the following test:
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Place the ME EQUIPMENT with its wheels in a locked position and with all ACCESSORIES fitted,
on a plane inclined at an angle of 10° to the horizontal. Report whether the ME EQUIPMENT is in
a maintain position.

201.9.4.3.103 Prevention of INFANT'Ss movements

A means shall be provided to limit the INFANT's movement to a defined area within the
COMPARTMENT during NORMAL USE.

Compliance is checked by inspection.

201.9.4.3.104 * Prevention of vibration

A means should be provided to limit the INFANT's vibration within the COMPARTIMENT during
trapsportation.

201.9.6.2 Acoustic energy

201.9.6.2.1 Audible acoustic energy
Ad{litional subclauses:

201.9.6.2.1.101 Sound level within the COMPARTMENT.

In NORMAL USE, the sound level within the COMPARTMENT shall not exceed sound pressure lgvel
of $0 dB(A) except as specified in 201.9.6.2.1.103.

Compliance is checked by the following test:

With the microphone of a sound level meter complying with the requirements| of
IEG 61672-1 [5], positioned 100 mm tes 150 mm above the centre of the INFANT tray, fhe
melasured sound level shall not exceed the specified values. For this test, the INFANT
TRANSPORT INCUBATOR shall be operated at a CONTROL TEMPERATURe of 36 °C and af a
maximum humidity. The background sound level measured inside the COMPARTMENT shall|be
at feast 10 dB(A) below that which is measured during the test.

201.9.6.2.1.102 * Audible alarms sound level

Augditory ALARM SIGNALS shall have a sound level of at least 65 dB(A) at a distance of 3 m
peli)endicular to the front of the control unit in a reflecting room. The auditory alarm may|be

adjusted by the\OPERATOR to a minimum lower level of 50 dB(A) measured with the range
setting of anA-weighted scale. If the frequency of the auditory alarms is adjustable by the
OPERATORj these requirements shall apply to all the individual selectable frequencies.

Compliance is checked by inspection and measurement of the audible alarm level using a
sol 'n,d ,ICIII\,I mn*nr a5 rnn:urnrl in ’)f)'l 4’) ') ’ln/l r\-F fln:o pnrhnulﬂr ofnn/\lnrt\l ’)f)’l () R ’) ’l ‘1 1

T1TCTCT oo e oY

placed 1,5 m above the floor and 3m from the control unit. For this test, the INFANT
TRANSPORT INCUBATOR shall be operated at a CONTROL TEMPERATURE of 36°C and at a
maximum humidity. The background sound level measured shall be at least 10 dB(A) below
that which is measured during the test.

201.9.6.2.1.103 * Audible alarms sound level within COMPARTMENT

When any INFANT TRANSPORT INCUBATOR alarm is sounding, the sound level in the
COMPARTMENT shall not exceed a sound pressure level of 80 dB(A). If the frequency of the
auditory alarms is adjustable by the OPERATOR, this shall apply to all the individual selectable
frequencies.

Compliance is checked by the following test:
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The alarm shall be actuated and the measurement shall be carried out as described in

201.9.6.2.1.101.
201.9.8 MECHANICAL HAZARDS associated with support systems
201.9.8.3 Strength of PATIENT or OPERATOR support or suspension systems

201.9.8.3.1 General

Amendment:
The normal load for an INFANT-RATHENT is reduced to 10 kg (see 201.3.204207).
Ad{litional subclauses:

201.9.8.3.101 * Barriers

For devices with an integral bed, suitable barriers such as walls or'side panels shall prev|
thel PATIENT from falling off. Barriers intended to be opened or removed to allow access to
INFANT, such as doors, ports etc., shall close so as not to open under the test conditi
specified below. It shall not be possible for barriers to be insecurely closed or latched w
appearing to be engaged. The mechanical integrity of the N\NFANT TRANSPORT INCUBATOR S
be Imaintained under the following test conditions.

Compliance is checked by inspection and by the following test:

With all access port doors deliberately madeias insecure as possible, without the use @
TOOL, whilst still appearing to be engaged,-&horizontal force shall be applied to the centre
the access port door. The force shall be ‘increased gradually from zero to 20 N in an inte
of bs to 10 s and shall be held at maximum for 5 s. The barriers shall remain in the clo
position.

201.9.8.3.102 MATTRESS tray.

For devices with an integral)bed, if the MATTRESS tray can be extended outside the enclosU
it shall be restrained te _ensure that the tray remains attached to the INCUBATOR, is suppor
and does not tip underithe weight of the INFANT.

Compliance is.checked by the following test:

gradually-increasing downward force is-te—be applied to the middle of the outside edgg
th

ent
the
DNS
ilst
all

f a

of
val
sed

re,
fed

to10 s intervals until it equals 100 N and-is-te shall be-ebtained maintained for a period

Tm e H rot+A by—roere o—the—horzen 6

there shall be no visible evidence of damage to the supporting structures.

Additional subclause:

201.9.8.101 Supports and mounting brackets for ACCESSORIES

Supports and mounting brackets for ACCESSORIES shall be suitable and of adequate strength

for their purpose.

Compliance is checked by inspection and by the following test:
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A gradually increasing force is applied so as to act vertically through the centre of the
supports and mounting brackets, for example an ACCESSORY shelf in the extended position
with a MANUFACTURER's recommended load. The force is increased from zero in a 5 sto 10 s
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.

201.10 Protection against unwanted and excessive radiation HAZARDS

Clause 10 of the general standard applies.

201.11 Protection against excessive temperatures and other HAZARDS

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

O

2071.11.1.2.2 APPLIED PARTS not intended to supply heat to a PATIENT

Replacement:

The¢ temperature of the surfaces intended to be in contact with(a~PATIENT shall not excged
40 °C. The temperature of other surfaces accessible to the PATIENT shall not exceed 40 °Cjfor
mettal surfaces and 43 °C for other materials.

These requirements apply in NORMAL CONDITIONS and SINGLE FAULT CONDITIONS including:

— [failure of the air circulation;
— |failure of a THERMOSTAT;
— |disconnection of the SKIN TEMPERATURE SENSOR.

Compliance is checked by the following.test:

The maximum temperature of surfaces intended to be in contact with and surfaces accessible
to the INFANT shall be measured*according to 11.1.2 of the general standard and include flest
conditions as described in. the compliance test of 201.12.3.101 and 201.15.4.2.1—efthis
onfrerla s stan o

201.11.2 * Fire prevention

Subclause 11.2 of\the general standard applies.

201.11.6.2 * Overflow in ME EQUIPMENT

Replacement-ef-the-first sentence of the first paragraph:

If ME EQUIPMENT incorporates a reservoir or liquid storage chamber that is liable to be
overfilled or to overflow in NORMAL USE, including transit between periods of use, liquid
overflowing from the reservoir or chamber shall not wet any MEANS OF PROTECTION that is
liable to be adversely affected by such a liquid, nor shall an unacceptable RISK be created.

Addition:

201.11.6.2.101 Water level indicator

If a water reservoir is provided as an integral part of the INFANT TRANSPORT INCUBATOR, it shall
have a water level indicator with "max." and "min." markings if the level of the water in the
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tank cannot be seen. The tank shall be so designed that it may be drained without tilting the
INFANT TRANSPORT INCUBATOR.

Compliance is checked by inspection.

201.11.6.3 * Spillage on ME EQUIPMENT and ME SYSTEMS

Replacement:

INFANT TRANSPORT INCUBATORS shall be so constructed that spillage does not wet parts which
if wetted might cause a HAZARD. Such spillage is considered a SINGLE FAULT CONDITION.

Compliance is checked by the following test:

The ME EQUIPMENT shall be positioned as for NORMAL USE with the canopy)in the normal
pogition; 200 ml of water is poured on any point of the top surface of the ME EQUIPMENT. After
thig test, the ME EQUIPMENT shall comply with the requirements of this particular standard.

201.11.6.6 * Cleaning and disinfection of ME EQUIPMENT and ME SYSTEMS

Addlition:

A Humidifier, if provided, shall be designed to permit the application of PROCEDURES that efflect
migrobiological decontamination between uses.

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

Addition:

The ME EQUIPMENT shall be so designed that an interruption and a restoration of the poyer
supply up to 10 min does not change the CONTROL TEMPERATURE or other preset values.

Compliance is checked by swifching the SUPPLY MAINS off and then switching on, and
inspecting the ME EQUIPMENT.

201.12 Accuracy of controls and instruments and protection against
hazardous-outputs

Clguse 12 of the\general standard applies, except as follows:

O

201.12.1_“Accuracy of controls and instruments

Addition:

201.12.1.101 * Stability of TRANSPORT INCUBATOR TEMPERATURE

During STEADY TEMPERATURE CONDITION, the TRANSPORT INCUBATOR TEMPERATURE shall not
differ from the AVERAGE TRANSPORT INCUBATOR TEMPERATURE by more than 1 °C.

Compliance is checked by measurement at CONTROL TEMPERATURES of 32 °C and 36 °C over a
period of at least 1 h.

201.12.1.102 * Uniformity of TRANSPORT INCUBATOR TEMPERATURE

With an INFANT TRANSPORT INCUBATOR working as an AIR CONTROLLED TRANSPORT INCUBATOR
and the CONTROL TEMPERATURE set at any temperature within its range, the AVERAGE
TEMPERATURE in each of the points A, B, C and D as specified in the test instruction shall not
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differ from the AVERAGE TRANSPORT INCUBATOR TEMPERATURE by more than 1,5 °C in NORMAL
USE. In any position of the tilted MATTRESS, it shall not differ by more than 2 °C.

Compliance is checked by the following test:

Calibrated temperature sensors shall be placed at five points in a plane parallel to and 10 cm
above the MATTRESS surface. Point M shall be a point 10 cm above the centre of the MATTRESS
(see Figure 201.1401102, point M). The other points (A, B, C, and D) shall be the centres of
the four areas formed by lines, which divide both the width and the length in two parts (see
Figure 201.404102, points A to D). The AVERAGE TEMPERATURE at each of these five points
shall be measured at CONTROL TEMPERATURES of 32 °C and 36 °C.

The differences between the five measured values and the measured AVERAGE TRANSPQRT
INQUBATOR TEMPERATURE shall be compared as specified. The test shall be undertaken with
thel INCUBATOR MATTRESS tray horizontal and at the two extremes of its tilt angles.

201.12.1.103 * Accuracy of SKIN TEMPERATURE SENSOR

The¢ accuracy of the SKIN TEMPERATURE SENSOR for measuring SKIN“TEMPERATURE shall|be
within +0,3 °C.

Compliance is checked by the following test:

The SKIN TEMPERATURE SENSOR shall be immersed in a water bath which has the capability of
controlling the temperature of the water such that it fluctuates by less than +0,1 °C around| its
controlled value. The water bath temperature shall be at a nominal 36 °C. A standprd
thermometer shall be positioned with its temperature sensitive element adjacent to the SKIN
TEMPERATURE SENSOR. The displayed SKIN TEMRERATURE shall not differ from the water bjath
temperature, measured within an uncertainty.not greater than 0,05 °C, by more than 0,3 °C

201.12.1.104 * Accuracy between SKIN-TEMPERATURE and CONTROL TEMPERATURE

molde with horizontal MATTRESS:“orientation the temperature as measured by the SKIN
TENIPERATURE SENSOR shall nettdiffer from the CONTROL TEMPERATURE by more than 0,7 °Q in
STEADY TEMPERATURE CONDITION.

WiE an INFANT TRANSPORT INCUBATOR working in the BABY CONTROLLED TRANSPORT INCUBATOR

Compliance is checked\by the following test:

The SKIN TEMPERATURE SENSOR shall be freely suspended 10 cm above the centre of fhe
MAVTRESS surface. The SKIN TEMPERATURE shall be measured at CONTROL TEMPERATUREY of
36|°C.

If if eah-be demonstrated that an alternative test method is more relevant for this test, the
MANUEACTURER may propose that method to verify the performance requirement

201.12.1.105 * Accuracy of TRANSPORT INCUBATOR TEMPERATURE indication

An indication of TRANSPORT INCUBATOR TEMPERATURE shall be provided by a means which is
independent of any device used for control of the TRANSPORT INCUBATOR TEMPERATURE. It shall
be exclusively used for indication of TRANSPORT INCUBATOR TEMPERATURE and it shall be so
located as to be easily read without opening the INFANT TRANSPORT INCUBATOR even when
working at a maximum humidity setting.

A mercury-in-glass thermometer shall not be used.

The AVERAGE TEMPERATURE device reading shall not differ from the AVERAGE TRANSPORT
INCUBATOR TEMPERATURE, measured by a standard thermometer, by more than 1 °C, less the
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standard thermometer error. The standard thermometer shall be accurate within 0,05 °C. It
shall have a measuring range of at least 20 °C to 40 °C. If the temperature sensitive
component of any device is located at a point where the air temperature consistently differs
from the TRANSPORT INCUBATOR TEMPERATURE, the device may be specially calibrated with an
offset in order to meet the above requirements. However, in this case, full details of the
special calibration shall be specified in the ACCOMPANYING DOCUMENTS.

Compliance is checked by inspection and measurement at CONTROL TEMPERATURES of 32 °C
and 36 °C.

201.12.1.106 * Accuracy of TRANSPORT INCUBATOR TEMPERATURE control

With an INFANT TRANSPORT INCUBATOR operating as an AIR CONTROLLED TRANSPORT INCUBATDR,
theg AVERAGE TRANSPORT INCUBATOR TEMPERATURE shall not differ from they CONTROL
TENIPERATURE by more than £2 °C at an ambient temperature between 10 °C and.20 °C, Ind
by more than £1,5 °C at an ambient temperature between 20 °C and 30 °C.

Compliance is checked by measuring the AVERAGE TRANSPORT INCUBATOR TEMPERATURE 4t a
CONTROL TEMPERATURE of 36 °C and in the STEADY TEMPERATURE CONDITION at an ambient
temperature of 15 °C £ 1 °C and an ambient temperature of 25 °C +.1.°C.

201.12.1.107 * Warm-up time

The warm-up time of the ME EQUIPMENT shall not differ by more than 20 % from the warmpup
time specified in the instructions for use (see 201.7.9.2.8))

Compliance is checked by the following test:

With the CONTROL TEMPERATURE set to 12 °C above ambient temperature, the supply voltage
being equal to the RATED voltage, and the ME EQUIPMENT operating as an AIR CONTROLLED
TRANSPORT INCUBATOR, the INFANT TRANSPORT INCUBATOR is switched on, starting from CQLD
CONDITION. The time for the TRANSPORT) INCUBATOR TEMPERATURE to rise by 11 °C is measufed
(see Figure 201.402101). The humidity control, if fitted, shall be set to its maximum value.
The water level of a humidifier water container shall be normal. The water in such a contaiper
shall be at ambient temperature:

201.12.1.108 * Overshoot of TRANSPORT INCUBATOR TEMPERATURE after adjustment

After adjustment of(thé CONTROL TEMPERATURE in the manner described in the following tést,
thel overshoot in TRANSPORT INCUBATOR TEMPERATURE shall not exceed 2 °C.

Compliance-is. checked by the following test:

The INFANT TRANSPORT INCUBATOR is operated as an AIR CONTROLLED TRANSPORT INCUBATOR at
a CONTROL TEMPERATURE of 32 °C until STEADY TEMPERATURE CONDITION is reached. The
temperature control is then adjusted to a CONTROL TEMPERATURE of 36 °C. The overshoot of
TRANSPORT INCUBATOR TEMPERATURE and the time to reach the new STEADY TEMPERATURE
CONDITION from the first passage of 36 °C shall be measured.

201.12.1.109 * Accuracy of indication of relative humidity

For INFANT TRANSPORT INCUBATOR, any indicated value of relative humidity shall have an
accuracy of £15 %-of-actual-measured-value relative humidity.

Compliance is checked by the measurement of the relative humidity with a humidity
measuring device at the centre of the enclosure. The CONTROL TEMPERATURE shall be set at a
value between 32 °C and 36 °C.
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201.12.1.110 * Oxygen control

If an oxygen controller forms an integral part of the INFANT TRANSPORT INCUBATOR, 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 control setting level by more than 5 vol. % O,.

Compliance is checked by the following test:

Sef the oxygen control to 35 vol. %. When steady condition has been reached, decrease fhe
concentration quickly to less than 29 vol. %. Verify that the alarm activates at a displayed
oxygen concentration no less than 30 vol. %.

Reptore the oxygen concentration to 35 vol. % O,. When steady condition hag\béen reachged,
incfease the concentration quickly to more than 41 vol. %. Verify that the alatnt activates gt a
displayed oxygen concentration no more than 40 vol. %.

201.12.1.111 * Air velocity

In NORMAL USE, the air velocity over the MATTRESS shall not exceed-0,35 m/s.

Compliance is checked by measurement at the five points specified in the test specification of
201.12.1.102.

201.12.1.443112 Change in ambient temperature

Following the changes in ambient temperature.described in the following test, the TRANSPQRT
INCUBATOR TEMPERATURE shall not differ from;the CONTROL TEMPERATURE by more than 3 °C

Compliance is checked by the followingtest:

Thé INFANT TRANSPORT INCUBATQRYis operated as an AIR CONTROLLED TRANSPORT INCUBATOR
connected to an external powe€r source. When the STEADY TEMPERATURE CONDITION| is
esfablished at an ambient temperature within the range of 21 °C to 25 °C and at a CONTROL
TEMPERATURE of 36 °C, it_shall be set to operate in accordance with the ACCOMPANY|NG
DOCUMENTS without a SURPPLY MAINS and transferred into an environment where the ambient
temperature is beingskept at (-5 £ 2) °C and the wind velocity is not more than 1 m/s. After
15|min, it shall besreturned into an environment where the ambient temperature lies within fhe
rarlge of 20 °C«to~-25 °C and reconnected to an external supply and operated for a further
30|min. The FRANSPORT INCUBATOR TEMPERATURE shall be monitored throughout the whole fest
andg at no time shall it go outside the specific limits.

If the ,’ACCOMPANYING DOCUMENTS specify to meet this requirement at a lower ambient
tempperature than (=5 + 2) °C or for a longer period than 15 min, the INFANT TRANSPORT
INCUBATOR shall be additionally tested for compliance with those claims as indicated.

201.12.1.444113 Provision of oxygen
a) There shall be means for the provision of oxygen.
Compliance is checked by inspection.

b) If the source of oxygen is incorporated in the INFANT TRANSPORT INCUBATOR, it shall be
capable of delivering oxygen of such an amount that a concentration of up to 60 vol % can
be given to the INFANT during at least 1 h. Where oxygen is supplied from a reservaoir,
there shall be an indication of the remaining content. This indication shall be on a position
which can be easily read. Gas connections to high pressure cylinders shall comply with
ISO 32 and I1SO 407.

Compliance is checked by inspection and measurement.
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201.12.1.415114 Overshoot of TRANSPORT INCUBATOR TEMPERATURE after opening

After opening the access doors of the front side of the INCUBATOR for 10 min, the overshoot in
TRANSPORT INCUBATOR TEMPERATURE shall not exceed 2 °C.

Compliance is checked by the following test:

The INFANT TRANSPORT INCUBATOR is operated as an AIR CONTROLLED TRANSPORT INCUBATOR at
a CONTROL TEMPERATURE of 36 °C until STEADY TEMPERATURE CONDITION is reached. The
access door of the front side of the INFANT TRANSPORT INCUBATOR is then opened for 10 min.

e d L mair| be

201.12.1.4146115 * Weighing scale

If g weighing scale is supplied as an integral part of the ME EQUIPMENT or as |an ACCESSQRY
specifically for use with the ME EQUIPMENT, the weight displayed value shallynot differ from fhe
tesf weights by more than the MANUFACTURER's specifications iny the ACCOMPANY|NG
DOCUMENTS when operating in an ME EQUIPMENT with horizontal MATERESS orientation. Egch
valpe measured shall remain latched on the scale display at the conglusion of any individual
mejasurement cycle and be retained until discarded by the OPERATOR. If the scale may|be
exposed to an oxygen-enriched environment in use, it shall comply with the requirementq of
6.5 of the general standard.

NOTE Device calibration-may-be-ablete can be both verified and updated by the OPERATOR during usage.

Compliance is checked by the following test:

Test measurements shall be demonstrated using values of 500 g +1g and 20009 = 1g.
Tests shall be conducted with the ME EQUIPMENT operating at NORMAL CONDITIONS of use.

The accuracy of measurement test shall'be verified with the test loads positioned in locatipns
M and A through D in Figure 201.103:

\l/ IEC

Key

1 MATTRESS

Figure 201.103 — Layout of weight test devices
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201.12.2 USABILITY of ME EQUIPMENT

Addition:

201.12.2.101 * Indication of SKIN TEMPERATURE

BABY CONTROLLED TRANSPORT INCUBATORS shall be equipped with a SKIN TEMPERATURE SENSOR,
and the temperature measured by the sensor shall be continuously displayed and clearly
visible. If, in addition, the display is used to present any other parameter, this shall be

obtained only on demand using a momentary action switch. The displayed temperature range
shallminimally he 33 °Cto 38 °C

Cofnpliance is checked by inspection.

201.12.2.102 * Indication of the mode of operation

WHen a BABY CONTROLLED TRANSPORT INCUBATOR operates as an AIR CONFROLLED TRANSPQRT
INCUBATOR, there shall be a clear indication of the mode of operation in use.

Compliance is checked by inspection.

201.12.2.103 Temperature control

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

Cofnpliance is checked by inspection.

201.12.3 ALARM SYSTEMS

Addition:

201.12.3.101 * Air circulation fan

If the INFANT TRANSPORT INCUBATOR is provided with an air circulation fan, an audible alafm,
visphally identifiable, shall be given and the supply to the heater shall be disconnected befpre
a HAZARDOUS SITUATION is ereated in the event of:

— |failure of the fan-to-rotate, or

— |blocking of the.air outlets from the INFANT TRANSPORT INCUBATOR COMPARTMENT, and
— |when possible, blocking of the air inlet.

In the event’of a failure of the fan, the ME EQUIPMENT shall not emit flames, molten metal] or
poisonous  or ignitable gas, and the parts accessible to the INFANT shall not exceed the

tenllperatures specified in 201.11.1.2.2-of thisparticular standard.

Compliance is checked by running the INFANT TRANSPORT INCUBATOR as an AIR CONTROLLED
TRANSPORT INCUBATOR until STEADY TEMPERATURE CONDITION is achieved at a CONTROL
TEMPERATURE of 34 °C. It shall then be checked that the requirement is met when in turn:

— the fan is disabled;

— the air circulation outlet to the COMPARTMENT enclosure is blocked by a piece of closely
woven cloth; where a number of separated air inputs are provided or if protected from
inadvertent blockage, the second part of the test is not required;

— bloeking-of the air inlet is blocked, when applicable.
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201.12.3.102 * Connector to SKIN TEMPERATURE SENSOR

A BABY CONTROLLED TRANSPORT INCUBATOR shall be provided with an audible alarm visually
identifiable, which sounds in the event of the connector to the SKIN TEMPERATURE SENSOR

— becoming electrically disconnected,

— having open-circuited leads, or

— having short-circuited leads.

The supply to the heater shall be automatically disconnected or the INCUBATOR shall be

aufomatically switched over to the air conirol mode with a CONTROL TEMPERATURE of 36|°C
+ 0,5 °C or a CONTROL TEMPERATURE set by the OPERATOR.

Compliance is checked by simulating the specified fault conditions and observingthe effect|

<

Theé MANUFACTURER's recommended sensor shall be connected to the control"unit by slowly
inserting its plug into the corresponding socket in order to determinelif there are @ny
intermediate positions that inhibit alarm activation.

201.12.3.103 Interruption of power supply

Augdlible alarm and visible indication shall be provided to/give warning in the event| of
interruption of the power supply to the INFANT TRANSPORT INCUBATOR.

Compliance is checked by disconnecting the power &Supply while the INCUBATOR is switched
on,

a) |operating the INFANT TRANSPORT INCUBATOR from the main supply;

b) |operating the INFANT TRANSPORT INCUBATOR from its TRANSPORTABLE ELECTRICAL POWER
SOURCE.

In both cases, an audible and visual-ifdication of the failure of power supply shall be proviged
forla minimum time of 10 min.

201.12.3.104 AuUDIO PAUSED ©of audible alarm

Deliberately silenced audibteé alarms shall have a maintained visual indication.

Sug¢h alarms shall-automatically resume their normal function within a time specified by the
MANUFACTURER.

The time nécessary for warming up the INCUBATOR from COLD CONDITION may be 30 min.

Comgpliance is verified by functional check and time measurement.

201.12.3.105 Alarm function test

Means shall be provided for the OPERATOR to check the operation of audible and visual
alarms. Such means shall be described in the instructions for use.

Compliance is checked by inspection.
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201.12.4.2 Indication-of parameters relevant to safety
Addition:

201.12.4.2.101 * CO, concentration

The MANUFACTURER shall disclose the value of the maximum CO, concentration which will
occur in the COMPARTMENT under NORMAL CONDITIONS.

Compliance is checked by the following test:

A 4 % mixture of CO, in air shall be administered at a rate of 750 ml/min at a point 170|cm
abpve the centre of the MATTRESS (see Figure 201.1401102, point M) through @n-"8 mm
digfneter tube in vertical direction from the MATTRESS to the top. CO, concentratiognhat a p@int
15|cm from point M shall be measured when stability is achieved. The measured+value shall
be |equal to or less than the value specified by the MANUFACTURER.

201.13 HAZARDOUS SITUATIONS and fault conditions for ME EQUPMENT

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

O

201.13.2.2 * Electrical SINGLE FAULT CONDITION

Addlition:

Applicable SINGLE FAULT CONDITIONS are short and open circuiting of components or wiring,
which

— |cause sparks to occur, or
— lincrease the energy of sparks, or

— |increase temperatures.
201.13.2.6 * Leakage of liquid
Addlition:

ANn|INFANT TRANSPORT.INCUBATOR shall be so constructed that liquids deposited on the insjde
sunface of the COMPARTMENT, including the INFANT tray, cannot reduce the safety of the INFANT
TRANSPORT INCUBATOR.

Leakage of200 ml is considered as NORMAL CONDITION.

Compliance is checked by the following tests:

Such an amount of water shall be sprayed on all inner surfaces of the COMPARTMENT that
drops coalesce and flow down the walls. In addition, 200 ml of water shall be poured steadily
on the INFANT tray. After this test, ME EQUIPMENT shall satisfy all the requirements of this
particular standard.

201.14 PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS)

Clause 14 of the general standard applies.


https://iecnorm.com/api/?name=8defffe218630cbcca152c306034e396

IEC 60601-2-20:2020 RLV © IEC 2020 - 29 -

201.15 Construction of ME EQUIPMENT

Cla

use 15 of the general standard applies, except as follows:

201.15.3 Mechanical strength

Additional subclause:

201.15.3.101 Access to the INFANT

ou
an

201

Akt ! he_beainni b bel .
Adflition before the first paragraph:

Fhissubelause 15.3.4.2 also applies to INFANT TRANSPORT INCUBATORS whether or not they

cla

Ad

Fo
NO
vel

by
201
Ad
201
Al

thejir intended function. It shall not be possible to connect a sensor to an inappropriate soc

on

Co

Th{ INFANT TRANSPORT INCUBATOR shall have means by which the INFANT can be taken in

without the need to remove the canopy completely, or to disconnect tubes, cords, [e
the like from the INFANT.

.15.3.4.2 * PORTABLE ME EQUIPMENT

5sified as PORTABLE ME EQUIPMENT.
i ! ! | f i g .
Hition after the last paragraph including the noté€;

lowing the above tests, the INFANT TRANSPORT INCUBATOR shall be suitable for furt
RMAL USE. Mechanical and structural integrity of the INFANT TRANSPORT INCUBATOR shall
ified; for example, latches and doors shall remain closed and ancillary equipment supp
or available from the MANUFACTURER Shall remain secure.

.15.4.1 Construction of connectors
Hition:
.15.4.1.101 * Gonnection of temperature sensors

temperature séensors (including SKIN TEMPERATURE SENSORS) shall be clearly marked v

the ME EQUIPMENT.

mpliance is checked by inspection.
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ds
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ket

20

.19.4.2 Temperature and overload control devices

201.15.4.2.1 Application

Addition:

aa)

* An INFANT TRANSPORT INCUBATOR shall be equipped with a THERMAL CUT-OUT which
operates independently of any THERMOSTAT. It shall be so arranged that the heater is
disconnected and an auditory and visual warning is given at-anr—NFANT a TRANSPORT
INCUBATOR TEMPERATURE which does not exceed 40 °C. The THERMAL CUT-OUT(S) shall
be

— non-self-resetting but capable of being manually reset, or

— self-resetting at a TRANSPORT INCUBATOR TEMPERATURE between 39°C and 34°C,
and the alarm shall operate continuously until manually reset.
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Compliance is checked by inspection and the following tests:

20

With the INFANT TRANSPORT INCUBATOR set to operate as an AIR CONTROLLED TRANSPORT
INCUBATOR, the THERMOSTAT is disabled and the INFANT TRANSPORT INCUBATOR is switched on.
At the time the alarm operates, the—NFANT TRANSPORT INCUBATOR TEMPERATURE shall not

exceed—the—temperature—specified—above 40 °C and the supply to the heater shall be

disconnected. The heater supply shall not be restored until either:

the THERMAL cUT-OUT(S) is (are) manually reset, or
the TRANSPORT INCUBATOR TEMPERATURE falls below 39°C.
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intained at a temperature below the CONTROL TEMPERATURE. At the.-time the alg

restored until either:

the THERMAL CUT-OUT is manually reset, or
the TRANSPORT INCUBATOR TEMPERATURE falls below 39 °C.

perature as measured by the SKIN TEMPERATURE  SENSOR is below the CONTR
PERATURE, STEADY TEMPERATURE CONDITION shall-b& achieved without the operation of |
RMAL CUT-OUT.

mpliance is checked by temperature measutement and functional check with the INFA
NSPORT INCUBATOR set to operate as'a BABY CONTROLLED TRANSPORT INCUBATOR
Ximum CONTROL TEMPERATURE and the“SKIN TEMPERATURE SENSOR separately maintaineg
st 2 °C below the CONTROL TEMPERAJURE.

.15.4.2.2 * Temperature settings
Hition:

an AIR CONTROLLED\TRANSPORT INCUBATOR, the range of CONTROL TEMPERATURES shall
m 30 °C or less tomot more than 39 °C. The maximum setting of the CONTROL TEMPERAT
Il not be less than 36 °C.

mpliance-is thecked by inspection.

a,BABY CONTROLLED TRANSPORT INCUBATOR, the range of the CONTROL TEMPERATURE s
from 35 °C or less to not more than 37,5 °C. The CONTROL TEMPERATURE range may

ov

rrrdden by a special action orf the OPERATOR up 10 59 L.

Compliance is checked by inspection.

201.15.4.6.1 Fixing, prevention of maladjustment

Addition:

h the INFANT TRANSPORT INCUBATOR set to operate as a BABY CONTROLLED\\TRANSPQRT
UBATOR, the THERMOSTAT is disabled and the SKIN TEMPERATURE SENSOR(is” separately

m

brates, the TRANSPORT INCUBATOR TEMPERATURE shall not exceed-the-température—speciied
bive 40 °C and the supply to the heater shall be disconnected. The heater supply shall hot

NORMAL CONDITION of a BABY CONTROLLED TRANSPQRTYINCUBATOR where the INFANT's

oL
he

NT
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at
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all
be

Where the relative movement of any control knob and its actuating mechanism can affect the
setting of the INFANT TRANSPORT INCUBATOR air temperature, they shall be positively secured

tog

ether to prevent the possibility of being fixed in the incorrect position.
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ME SYSTEMS

201.16

Clause 16 of the general standard applies.

Electromagnetic compatibility of ME EQUIPMENT and ME SYSTEMS

201.17

Clause 17 of the general standard applies.

ut

ot

the INFANT-TRANSPORT INCURATOR and/or

radiated radio-freauencvelectromaaneticfields

LIANO T I TN G O DA T o Tr—at g ot

T OOt OO Tt O- T O QU oy Cro o omagntCu o Cao; o C—iNT 7T

continue-to-perform-its intended - function-as snecified Bvthe MANUFACTURER at g levellun
conthdetoperormHisStHtengea+ohRctHoRas—Sspeciea Dy—tHheMANUFAGCHORERata1eveHup

continue to nerform-its intended function as snecifred bv tha MANUEACTURER or fail with
coRthdetoperormMm It SHeRGeCHURCHORASSPeGCHe G DY e ViAo rAGToReER—OFaH—WHH

IMMUNITY TEST LEVELS

shall continue to perfofmits intended function as specified by the MANUFACTURER at a lgvel

up to 3 V/m for the fréquency range of IEC 60601-1-2:2014;

shall, for BASI@ $AFETY and ESSENTIAL PERFORMANCE, comply to Table 4 for HQME

HEALTHCARE ENVIRONMENT (i.e. the system may fail to provide its intended function put

shall not create a safety HARM).

Raauvirements for the develonment of nhvsioloagiec eclosed-loon-controllets

RRCHUMTCIMOTITO TUT tIC U VOTOPIMCTTIT UT PiTyoTvivgle CIhovoCUuU™ oo Ut ooty

IEQ 60601-1-2:20072014 applies, except as follows:

Eo

o
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202.8.9

Ad{lition:

For radiated radio-frequency elegtsomagnetic fields, the INFANT TRANSPORT INCUBATOR and/or

syqtem

210
=

*
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Y
21p * Requirements for MEDICAL ELECTRICAL EQUIPMENT and MEDICGALYELECTRICAL
SYSTEMS intended for use in the EMERGENCY MEDICAL SERVI, ENVIRONMENT

'\/
S

212.4.2.1 * Environmental conditions of transport and sto& between uses

IEG 60601-1-12:2014 applies, except as follows:

Supclause 4.2.1 of IEC 60601-1-12:2014 does not apply. s\\<</

212.4.2.2 * Environmental operating conditions Q

Supclause 4.2.2.2 of IEC 60601-1-12:2014 doe\sqgt apply.

212.4.2.2.1 Continuous operating cor\n@jons
b\
Subclause 4.2.2.1 of IEC 60601-1-12:2@4 does not apply.

.\Q)
NOTE Subclause 201.5.3 of this docum@t applies instead.

212.4.2.2.2 Transient ope@h‘ing conditions

Subclause 4.2.2 of IEC 60g61 1-12:2014 does not apply.
NOTE Subclause 201.®§112 of this document applies instead.
21,5 * C@fication of ME EQUIPMENT and ME SYSTEMS

C

eusecf)wSHEc 60601-1-12:2014 does not apply.

NO E\ ee the additional statement in the instructions for use required by 212.6.3.2 of this particular standard

212.6.3.2 Additional requirements for an electrical power source
Addition:

The instructions for use shall contain a statement that the INFANT TRANSPORT INCUBATOR may
only be used with SUPPLY MAINS that is regularly checked for proper PE connection.

212.6.3.4 * Additional requirements for operating instructions

Subclause 6.3.4 of IEC 60601-1-12:2014 does not apply.


https://iecnorm.com/api/?name=8defffe218630cbcca152c306034e396

IEC 60601-2-20:2020 RLV © IEC 2020 -33 -

212.6.3.5 *Additional requirements for ME EQUIPMENT messages

Subclause 6.3.5 of IEC 60601-1-12:2014 does not apply.

212.7 * Protection against electrical HAZARDS from ME EQUIPMENT

Clause 7 of IEC 60601-1-12:2014 does not apply.

212.8.1 * Additional requirements for ingress of water or particulate matter into ME

—EQUIPMENTand-ME-SYSTEMS
Supclause 8.1 of IEC 60601-1-12:2014 does not apply.

outputs .
>
Clduse 9 of IEC 60601-1-12:2014 does not apply. Q/
Q)Q
NOTE Subclause 201.12.1.112 of this document applies instead. Q
©
<</C)
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Q
21P2.9 Accuracy of controls and instruments and protection again-@(kazardo

us
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Annexes

The annexes of the general standard apply.
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Annex AA
(informative)

Particular guidance and rationale

AA.1 General guidance

Compliance with the minimum safety requirements specified in this particular standard is
In

predommantly checked by measurement of phyS|caI quantltles such as the temperature.

uirements as given by their clauses are set in brackets.

1°C

1,5 °C (201.12.1.102)
(2,0 °C ftilted)

(201.12.1.105)

SKIN TEMPERATURE

+1,5.°C4(20 °C to 30 °C)

o

Air: 1,0 °C
Skin: 0,5 °C
(201.7.4.2)

Air range

Display SENSOR J_f-z,o “C (10 °C t0 20 °Q) Skin range
36,3 °C 0 0.3 °C (201.12.1.106) (201.15.4.2.2)
(201.12.2.101) (201.12.1.103)
0,7 °C C Setting of
(201.12.1.104) N CONTROL
[HERMAL f > TEMPERATURE
CUT-OUT
201.15.4.2.1)
ok
40 — Overshoot maximum
+2)C (201.12.1.108)
36 lr\—,\,\ " 11 c
/\/ f (201.12.1.101)
'}
32
O .
. Maximum surface temperature (201.11.1.2.2)
- 40°C/43°C
Room Y Interruption of power supply alarm | (201.12.3.103)
temperature
Warm up time Overtemperature alarm (201.15.4.2.1)
° aa
(201.12.1.107) )

NOTE Numbers in brackets indicate the relevant subclauses.

IEC

Figure AA.1 - lllustration of the main requirements of this document
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AA.2 Rationale for particular clauses and subclauses

The following are rationales for specific clauses and subclauses in this particular standard,
with clause and subclause numbers parallel to those in the body of the document. The
numbering is, therefore, not consecutive.

Supclause 201.1.4 — Particular standards

It §s the primary purpose of a BABY.R6ONTROLLED TRANSPORT INCUBATOR to maintain fhe
temperature as measured by a SKIN FEMPERATURE SENSOR. Hence, SKIN TEMPERATURE SENSQRS
which are applied to operate a. BABY CONTROLLED TRANSPORT INCUBATOR, including fhe
displayed value, are not considered to be a CLINICAL THERMOMETER in the sense of fhe
pafticular standard ISO 8060Q1+2-56, unless they are specifically extended to measure the
bodly temperature.

The term "body tempé&rature" is used for all other temperatures of the human body except SKIN
TENMIPERATURE.

Supclause 201:3.208 — INFANT TRANSPORT INCUBATOR

An| INFANT TRANSPORT INCUBATOR can be a complete system with an integrated stand and
wheels or just the INFANT TRANSPORT INCUBATOR alone.

Subclause 201.4.3 — ESSENTIAL PERFORMANCE

The experts of the working group have discussed and determined that these requirements are

the essential requirements or essence-te—which—a-warming-therapy-device{i-e—INCUBATOR;
warmer—heatedMATTRESS,—ete)mustcomply that a warming therapy device (i.e. INFANT

INCUBATOR, warmer, HEATING DEVICES supplying heat via BLANKETS, PADS or MATTRESSES, efc.)
shall comply to.
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As an example, the intended use of an INFANT INCUBATOR or warmer is to apply heat to an
INFANT and to keep the temperature stable within a safe region. The accuracy of the set
temperature to the real temperature-must shall be maintained within the range required by this
document and listed as a requirement in the ESSENTIAL PERFORMANCE table. If the temperature
varies beyond the range listed in the requirement, then the device-must shall supply an alarm.

It should be noted that the time relationship between PATIENT and warming therapy treatment
was evaluated in the discussion to resolve essential requirements. These types of devices
(INCuBATOR/warmer) have real measurable response times built into most failure mode
activities as opposed to ventilators or implantable devices. Therefore, it was considered

ap oP11a cot c O v, V C Siegw

re to maintain—this—state—if

a state of theyifnal

’

uirements for these type devices.
Supclause 201.4.10.101 — Ability to operate with different power sources

It i$ the basic object of this subclause that an INFANT TRANSPORT INCUBATOR which is fitted with
an [external TRANSPORTABLE ELECTRICAL POWER SOURCE shall meet with all requirements of the
gemeral standard and of this particular standard. In this ~particular standard, spegial
recTuirements are given concerning the use of the INFANT TRANSPORT INCUBATOR in conjuncffion
with an external TRANSPORTABLE ELECTRICAL POWER SOURCE,or with any other RATED SUPPLY
MAINS. These are for instance: 201.4.10.102, 201.4.10.103, bdat also 201.12.1.444112.

It is considered that these subclauses are sufficient to test the safe design of an INFANT
TRANSPORT INCUBATOR together with an external TRANSPORTABLE ELECTRICAL POWER SOUR[CE.
Yet the requirement of 201.4.10.101 ensures that the MANUFACTURER has to realize that any
requirement of both the general standard and*the particular standard shall be met. Therefqre,
thel test house may choose any otherZrequirement, especially one of those unfer
201.12.1444, in order to check whether the INFANT TRANSPORT INCUBATOR meets fthis
requirement when operated with an external TRANSPORTABLE ELECTRICAL POWER SOURCE.

Supclause 201.5.3 — Ambient temperature, humidity, atmospheric pressure

Relatively precise requirements on temperature accuracy and constancy of INFANT TRANSPQRT
INCUBATORS are of great.importance for satisfactory treatment of the PATIENT. It is considefed
that these requirements, should be as restrictive as generally technically possible within the
ampient temperatureyrange, which is normal for INFANT TRANSPORT INCUBATORS within the
scqpe of this particular standard. The test ambient temperature range has therefore bgen
limjted from 21.2€to-25 26 °C.

The¢ temperature range of between +10 °C and +30 °C has been considered as a standprd
range within an emergency vehicle and hospital. Ambient temperatures up to 40 °C wopuld
inhjhit/ the required performance and safety characteristics concerning exact temperature
contret:

Subclause 201.7.2.101 — Oxygen monitor

INFANTS requiring supplemental oxygen are at added RISK since their arterial oxygenation is
not considered adequate while breathing ambient air. Inadequate amounts of supplemental
oxygen may result in brain damage or death, and excessive amounts of supplemental oxygen
have been associated with an increased RISK of retinopathy of prematurity (ROP) (retrolental
fibroplasia, RLF). While known concentrations of oxygen cannot be directly related to the
adequacy of arterial blood gas values, it is important that attending personnel be aware of
inspired concentrations (as well as other factors influencing arterial oxygenation) in order to
be able to determine the reason for observed changes in the physiologic state of the INFANT.
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Subclause 201.7.4.2 — Control devices

In the clinical situation, the range of temperature used for BABY CONTROLLED TRANSPORT
INCUBATORS is usually between 35 °C and 37 °C. Therefore, narrower intervals are required
for INFANT TRANSPORT INCUBATORS.

Situations have been reported whereby incorrect settings of the oxygen control have been
made due to close proximity of the "max." and "min." markings on the control knob scale.
100% oxygen has thus been administered instead of the intended 21 %.

Supclause 201.7.9.2.2 — Warnings and safety notices

a) It is inherent in INFANT TRANSPORT INCUBATOR design and function that in ordér for if to
be effective for one PATIENT, it may be potentially harmful to another. It is\necess3ry,
therefore, that qualified personnel with the necessary individual PATIENTYinformatjion
and medical knowledge is responsible for ordering all aspects of INFANT TRANSPQRT
INCUBATOR use.

b) The air temperature control system of an INFANT TRANSPORT INCUBATOR cannot|be
expected to provide protection against overheating of the INFANT-due to direct radiatjion
from sunlight or other radiant sources. Protection againstcthis HAZARD can only|be
achieved by preventing its occurrence.

c),|d) Several oxygen fire accidents in INFANT TRANSPORT, WGUBATORS have been reported
[6]. Alcohol left in the enclosure after a cleaning RROCEDURE is suspected to be fthe
primary ignited material. Arcs from contacts in thes THERMOSTAT are thought to be the
source of ignition.

k) The INFANT TRANSPORT INCUBATOR cannot(differentiate between an increase in cpre
temperature with a cold skin (fever)xahd a low core and SKIN TEMPERATUYRE
(hypothermia). Therefore, in all situatigns, it is recommended that the temperaturq of
the PATIENT be monitored separately/

Supclause 201.7.9.2.8 — Start-up PROCEDURE

It i$ necessary to know the warm-up time in order to prepare the INFANT TRANSPORT INCUBATOR
forlits intended function.

Supclause 201.7.9.2.9 — Operating instructions

a) [Improper location. of means of attachment of the SKIN TEMPERATURE SENSOR could calise
an incorrect temperature reading or inadequate control of SKIN TEMPERATURE which woluld
result in possible hypothermia or hyperthermia.

b) |See ratiohale to 201.12.1.440109.

c) | The everloading of shelves could result in the INFANT TRANSPORT INCUBATOR tipping over or
mechanical damage which could result in a HAZARD.

Subctause2649-43-162=Preventiomof-movements

The ability to lock wheels eliminates unintentional movement of the ME EQUIPMENT, which
could constitute a HAZARD for the PATIENT.

Subclause 201.9.4.3.104 — Prevention of vibration

During transportation, for example in an ambulance, there can be a high level of vibration. To
reduce possible RISK to the INFANT, there should be means to lower this vibration, for example
shock absorbers or spring/damping elements. As long as there is no test equipment created
for this purpose, this is information for MANUFACTURERS of INFANT TRANSPORT INCUBATORS and
ambulances.
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Subclause 201.9.6.2.1.102 — Audible alarms sound level

65 dB(A) is a rather high noise level in an intensive care nursery and during transports within
hospitals. Recent improvements in nursing care practices reduce noise levels and PATIENT
disturbances to a minimum. Therefore, the OPERATOR should have the option to reduce this
sound level. OPERATORS have requested the option for adjusting frequency of auditory alarms
for better identification of the particular INFANT INCUBATOR which is sounding the alarm.

Despite transport environment is very noisy, the committee decided to keep the 65 dB(A) limit
for transport, because the PATIENT is continuously under observation of a medical
prgressional.

Reflecting rooms represent the acoustic situation in an intensive care nursefy” mpre
redlistically than non-reflecting or semi-anechoic rooms that are very often used\.for sodind
prgssure measurements. However, reflecting rooms are not well defined and)deliver I}ss
regroducible values due to their variable size and geometry. The more idealized’reverberafion
chambers deliver very reproducible results but are sometimes difficult to g€t for tests.

Henceforth, the test can alternatively be performed in a semi-anechQie chamber that is very
oftén used to measure operating sound pressure level. Using a_&emi-anechoic chamber [for
thgl measurements, the thresholds are lowered. This takes intesaccount that reverberafion
chg@mbers when compared with semi-anechoic chambers obtain sound pressure levels that
arg reflected mainly at the ceiling which can be consideréd, as low compared to the typical
height of a device and to a minor extent by the lateral watls. For measurements in a semi-
ang¢choic chamber and with a measurement distance,of\8 m, the thresholds of 65 dB(A) and
50|dB(A) are lowered by 5 dB to 60 dB(A) and 45 dB(A), respectively.

Furthermore, if in the semi-anechoic chamber axdistance of 3 m between the device and fthe
migrophone as required is not feasible, the distance can be decreased to no less than 2lm.
The thresholds of 65 dB(A) and 50 dB(A)\are then lowered by 1,5 dB to 63,5 dB(A) and
48 )5 dB(A), respectively. This takes intg account that the measured sound pressure leve] is
incfeased by 3,5 dB, compared to a test*with a 3 m distance (reciprocal distance 1/r law).

Supclause 201.9.6.2.1.103 — Audible alarms sound level within COMPARTMENT

It is recognized that hearing-loss can result from continuous exposure to high sound levels.
WHile there is no scientific evidence or specific incident to show that exposure to noise levels
nofmally encountered-iin INFANT TRANSPORT INCUBATORS currently used results in heaifing
impairment, a conservative value based on current expert opinion on human tolerance to hjigh
sound levels was selected.

Supclause201.9.8.3.101 — Barriers

An|[INFANT can crawl out of an open INFANT TRANSPORT INCUBATOR port and fall to the flqor.
Sidepanels can collapse allowing an INFANT to roll out of a bassinet. Poorly designed barriers
may fail to retain the INFANT.

Subclause 201.11.2 — Fire prevention

Reports of fires in oxygen rich atmosphere in medical ME EQUIPMENT are relatively unusual.
However, when such fires do occur, they can be severe and very dangerous. See also
subeclause the rationale of 201.7.9.2.2, c¢) and d)-efthisrationale.

During the review of this document, the committee was requested to consider adding a
flammability requirement to the INFANT MATTRESS. Because the committee could find no
evidence to support an addition of this type, this brief rationale was added to the subclause.
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MATTRESSES or PADS usually consist of two materials which serve two different functions. The
filler functions to support or cradle the INFANT while the surface material acts as a barrier from
the inner material. The primary requirement of the surface material is to present no HAZARD to
the PATIENT which could contact the PATIENT under a system single fault failure. In most
clinical applications, the outer surface has been observed to be covered with additional
coverings consisting of a natural fibre (cotton or materials supplied by PATIENT's parent) based
material which is not specifically flame retardant but functions to further reduce the low
abrasion qualities of the PAD's cover with the neonate's skin. The primary requirements of the
filler material are to provide a comfortable surface for the long-term stay of the PATIENT.

RISK of fi f the MATTRESS he

many years. Also, even with—warmer INFANT TRANSPORT INCUBATOR MATTRESSES, additional
concerns were discussed around the toxicity of fumes that can be produced by ‘materials that
haye been treated with flame retardant additives. Therefore, with the exception of elevafing
(agcelerant) the RIsK of fire from the cover material, no specific flammabhility/rating is requifed
of fhe PAD cover and the inner filler.

Supclause 201.11.6.2 — Overflow in ME EQUIPMENT

"Min." indication is required because lack of humidity may“be hazardous for the PATIENT.
"Max." indication is needed to prevent overfilling and spillage

Supclause 201.11.6.3 — Spillage on ME EQUIPMENT /and ME SYSTEM

INFANT TRANSPORT INCUBATORS are considered {o*be liable to accidental spillage due to fluid
fillgd vessels being placed on the canopy. The'test is designed to simulate typical spillage.

Supclause 201.11.6.6 — Cleaning and disinfection of ME EQUIPMENT and ME SYSTEMS
See¢-alse rationale 201.7.9.2.2.
Supclause 201.12.1.101 — Stability of TRANSPORT INCUBATOR TEMPERATURE

It i$ recognized that apnoéa can result from variations in TRANSPORT INCUBATOR TEMPERATURE.
WHile there is no\scientific evidence to show that temperature variations normally
engountered in INFANT TRANSPORT INCUBATORS result in apnoea, a conservative value has
be¢n selected.

Supclause-201.12.1.102 — Uniformity of TRANSPORT INCUBATOR TEMPERATURE

Lomng. experience of both the medical and technical requirements for INFANT INCUBATORS has
shown that this fevel of performance IS satisfactory in maintaining the temperature of

the INFANT and readily achievable technically.

Subclause 201.12.1.103 — Accuracy of SKIN TEMPERATURE SENSOR

The SKIN TEMPERATURE SENSOR's temperature indication error is only a part of the total error
associated with skin surface temperature measurement. Other errors can be introduced by
variation of the area of sensor contact, contact pressure and heat exchange between the
sensor and its environment.

Subclause 201.12.1.104 - Accuracy between SKIN TEMPERATURE and CONTROL
TEMPERATURE
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Accuracy to this degree is required to establish the best possible function of the SKIN
TEMPERATURE SENSOR control system.

It is recognized that the recommended compliance check method does not simulate the
situation of NORMAL USE of ME EQUIPMENT. The uncertainties mentioned in the rationale of
201.12.1.103—efthis—rationale, especially the different heat exchanges between the SsKIN
TEMPERATURE SENSOR and its environment, make it difficult to specify such a check method.
However, the specified check method is considered to be gradually more representative for
measurement of the true skin surface temperature the more the skin surface temperature has
converged towards the temperature of the ambient air.

Supclause 201.12.1.105 — Accuracy of TRANSPORT INCUBATOR TEMPERATURE indication

See Figure 201.402101. This requirement ensures that the TRANSPORT INFANT INGYBATOR rilins
at @ temperature as close as possible to that set by the OPERATOR.

Supclause 201.12.1.106 — *Accuracy of TRANSPORT INCUBATOR TEMPERATURE control

For the safe use of an INFANT TRANSPORT INCUBATOR, it is necessary\to be able to check the
TRANSPORT INCUBATOR TEMPERATURE independently of the CONTROL{TEMPERATURE, particularly
when it is working as a BABY CONTROLLED TRANSPORT INCUBATOR or if the THERMOSTAT has
failed. See also the rationale to 201.12.2.101.

Supclause 201.12.1.107 — Warm-up time

It i$ necessary to know the warm-up time in orderdo ‘prepare the INFANT TRANSPORT INCUBATOR
forlits intended function.

Supclause 201.12.1.108 - Overshoot~0of TRANSPORT INCUBATOR TEMPERATURE alfter
adjustment

See¢ rationale to 201.12.1.101.
Supclause 201.12.1.109 — Accuracy of indication of relative humidity

Knpwledge of the level of.relative humidity is important for respiratory care of the INFANT and
for| assessing air tefmperature requirements. INFANT heat loss is reduced as the relafive
humidity is increased-while maintaining the air temperature constant.

Supclause 201:12.1.110 — Oxygen control

Relatively. low oxygen concentratlons for the PATIENT may cause bram damage Relatively

HAZARDOUS SITUATION for the INFANT. Therefore for th|s operat|on the 02 sensors are requwed
to operate independently.

Subclause 201.12.1.111 — Air velocity

The temperature distribution requirements should not be met at the expense of high air
velocities which will increase evaporative water loss of the PATIENT. The limit 0,35 m/s is
derived from measurements on units considered as acceptable in this respect.

Subclause 201.12.1.1146115 — Weighing scale
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Weight scales used in paediatric medical equipment have unique requirements that differ
significantly from those of weight scales used in general commercial or domestic weighing
applications. Absolute accuracy is important, however not to the degree of accuracy (1/1 000)
required by commercial scales used for monetary transactions. More important from a clinical
application is the information provided by weight trends, demonstrating an increase or
decrease trend in the weight of the INFANT PATIENT. Absolute accuracy is very difficult at best
due to electrical leads, tubing, and other PATIENT care devices that cannot be completely
eliminated from the measurement.

Because weighing an INFANT is a difficult process requiring both hands of the OPERATOR in the
maymt i —t— f f nd
displayed until such time as the OPERATOR has completed the PROCEDURE. The weight read]i
shquld be displayed until the OPERATOR has recorded it or stored it, if electronic storage’is|an
opfion.

An|INFANT PATIENT needs to be contained in a heated, controlled environment.for an extended
pefiod of time. Moving an INFANT for any reason can be harmful to the INFANT PATIENT's wgll-
being. INFANT PATIENTS often remain in their controlled environment, ANCUBATOR or INFANT
RADIANT WARMER, for two or more weeks. During this time, it is necessary“for the OPERATOR to
asgure the calibration of the weight scale. Additionally, it may be necessary for the OPERATOR
to pe able to adjust the calibration should the weight scale be quf-of calibration without fhe
neg¢essity to remove the scale or move the INFANT for calibration!

Supclause 201.12.2.101 - Indication of SKIN TEMPERATURE

The SKIN TEMPERATURE SENSOR's indication of temperature error is only a part of the total efror
asgociated with skin surface temperature measutement. Other errors can be introduced|by
valfiation of the area of sensor contact, contagt pressure and heat exchange between fhe
sensor and its environment. The accuracy is best important around 36 °C when the baby i$ in
thel normal of PATIENT temperature.

Supclause 201.12.2.102 - Indication of the mode of operation

La¢k of information about the control mode may result in a-HAZARBOUS-SITUATION HAZARD [for
the| PATIENT.

Supclause 201.12.3.101 — Air circulation fan

Air|circulation patterns, altered when fans have failed or when air vents have been blocked| by
BLANKETS, havegin“reported cases, caused the INFANT's environment temperature to exce¢ed
safe levels without alarm activation or heater safety cut-off.

Supclause'201.12.3.102 — Connector to SKIN TEMPERATURE SENSOR

SKIN-FEMPERATYRE—SENSORS—are—fragite—and—the—wires—which—cennectthe—sensors—to—the
control unit may break after a period of use, causing an open circuit. Also, the insulation
separating the two wires may deteriorate or moisture could short-circuit the sensor. The use
of open- or short-circuited or defective sensors or the incorrect connection of a sensor to the
control unit can cause errors in the operation of the control system.

Subclause 201.12.4.2.101 - CO, concentration

It is considered that a general test, applicable to all INFANT TRANSPORT INCUBATORS, should be
prescribed, giving definite performance features. It was recognized that mixing of CO, within
the air of the COMPARTMENT is not so easy to realize and therefore a mixture of CO,/air should
be administered, instead.

Subclause 201.13.2.2 — Electrical SINGLE FAULT CONDITION
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The additional specified SINGLE FAULT CONDITIONS apply specially to 201.11.2:2-4b)-3} of this
particular standard.

Subclause 201.13.2.6 — Leakage of liquid

During NORMAL USE, quantities of liquid are likely to be deposited inside the COMPARTMENT,
particularly on the INFANT tray.

Quantities of up to 200 ml are considered as NORMAL CONDITION, and, therefore, all protective
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bclause 201.15.3.4.2 — PORTABLE ME EQUIPMENT

e test requirements of 15.3.4.2 of the general standard are considered to be appropriate
ANT TRANSPORT INCUBATORS whether or not they are PORTABLE.

bclause 201.15.4.1.101 — Connection of temperature sensors

b response of the rectal temperature of the INFANT to environmentalttemperature change
Ww and is not suitable for controlling the TRANSPORT INCUBATOR TEMPERATURE. 1

requirement of this subclause is intended to eliminate wrong application of the g

TEN

Su

aa

Su

Th
HAZ

Un
to

Dif
bed

IPERATURE SENSOR.
bclause 201.15.4.2.1 — Application

The air an INFANT breathes shall not exceed 40 °C at any time. Tracheal inspired

of laryngeal spasm.

In the event of failure of the primary THERMOSTAT and subsequent rise of TRANSP(
INCUBATOR TEMPERATURE, an.alarm-must shall sound to alert personnel to the dan
of over-heating the INFANT,

bclause 201.15.4.2.2 — Temperature settings

'ARDS resulting fromwrong temperature settings.

der the conditions of normal care, some preterm babies can have a core temperature of
B8 °C; this«can be normal and can require a higher SKIN TEMPERATURE.

ereft)ytemperature setting limits for "non transport" INFANT INCUBATORS are appropri

for

b IS
he
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temperatures above 40 °C appear to increase the work of breathing and the incidence

RT
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e specific requirentents are considered to meet current medical needs whilst limifing
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ause during transport the PATIENT is continuously under observation of a med
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fessiomatandthe periodof use s shorter:
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bclause 212 — Requirements for MEDICAL ELECTRICAL EQUIPMENT and MEDICAL EL S(I’%(
TEMS intended for use in the EMERGENCY MEDICAL SERVICES ENVIRONMENT

Q
ne of the requirements demanded by IEC 60601-1-12:2014 for emergency;@cal seryice

CAL

So

enyironment had to a suitably limited extent already been included in this particular standprd
for[many years. For INFANT TRANSPORT INCUBATORS designed accordmg to [this document,|no
seVjere incidents were reported for decades. Thus, experts of the wor | group considefed
including some of the requirements of IEC 60601-1-12:2014 but %‘oludmg those that pre
aimped specifically at users who are untrained or operate INFANT SPORT INCUBATORS gnly
ocgasionally. Furthermore, such requirements are excluded th ecmcally account for gnly
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ditions, only those requirements are included which r the mechanical stress dur
hsport such as stress that occurs during road or airbor&@ ransport.

emergency situations including mass casualty situations. V@rfspect to rough environmental

N N N
ween transport situations, the INFANT TRA RT INCUBATORS are mostly kept running i
dby mode within the hospital or amb@a ce. Subsequently, cold start from very
peratures is not a likely use scenario. \‘(\

N

bclause 212.4.2.2 - Environmeﬁ@’operating conditions

O
harding ambient temperat@ during storage and operation, this particular stand

UBATORS more specchW than the collateral standard. Thus, the corresponding collatg
uirements are exc&d

algady demanded spemal\sféquwements which represent the use of INFANT TRANSP(

bclause 212.5(- Classification of ME EQUIPMENT and ME SYSTEMS

ANT TRAE§ORT INCUBATORS are connected to mains supply most of the time in professio

healthcar cilities where proper PE connectors can be assumed. During transport,
cof ne@in vehicles may undergo rough handling and are in danger of becoming unsecl
Hen rth, regular check for proper PE connectors shall be performed.

bclause 212.4.2.1 — Environmental condition&@%ransport and storage between usgs

ing
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Subclause 212.6.3.4 — Additional requirements for operating instructions

Extremely rough environmental conditions like dust or lint are unlikely to occur as transport is
scheduled and can avoid such conditions.

Subclause 212.6.3.5 — Additional requirements for ME EQUIPMENT messages

INFANT TRANSPORT INCUBATORS have been used for scheduled transport of INFANTS between
professional healthcare facilities for several decades. Such transport is usually accompanied
by professional medical staff, like neonatologists or neonatal nurses, who are familiar with the
use of INFANT TRANSPORT INCUBATORS.
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Subclause 212.7 — Protection against electrical HAZARDS from ME EQUIPMENT

Pollution caused by dust is unlikely to occur. See rationale of 212.6.3.4.

Subclause 212.8.1 — Additional requirements for ingress of water or particulate matter
into ME EQUIPMENT and ME SYSTEMS

During transport, the INFANT TRANSPORT INCUBATOR experiences outdoor conditions, such as
low temperatures or precipitation, only for a limited time, namely for the short transfer from
the professional healthcare facility to the vehicle and vice versa
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-20: Particular requirements for the basic safety and
essential performance of infant transport incubators

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, Teéhnical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee intere
n the subject dealt with may participate in this preparatory work. International, governmental and o
jovernmental organizations liaising with the IEC also participate in this prepafation. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordanee(Wwith 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 technicall committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international 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
misinterpretation 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, 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 provides no marking procedure to, indicate its approval and cannot be rendered responsible for
equipment declared to be in conformity with™an IEC Publication.

All users should ensure that they hayé 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
bther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ing
ote

To
ns,
IEC
ted
on-
Gely
by

nal
all

nal
IEC
any

ons
nce
d in

any

and
P or
and
|[EC

Attention is drawn,to_the Normative references cited in this publication. Use of the referenced publicationfs is

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 subjed
batent rightsIEC shall not be held responsible for identifying any or all such patent rights.

Int¢rnational standard IEC 60601-2-20 has been prepared by IEC Subcommittee 6
Elqctromedical equipment, of IEC Technical Committee 62: Electrical equipment in med

t of

2D
cal

practice:

This third edition cancels and replaces the second edition published in 2009 and
Amendment 1:2016. This edition constitutes a technical revision.

This edition includes the following significant technical change with respect to the previous
edition: re-dating of normative references.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
62D/1763/FDIS 62D/1773/RVD

Full information on the voting for the approval of this International Standard can be found in

the

Thi

report on voting indicated in the above table.

s publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

In jhis document, the following print types are used:

Re
the
onl

In {
cor

Th
1S(

requirements and definitions: roman type;
test specifications: italic type;

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

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

eferring to the structure of this document, the term

pe.

AS

"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.);

"subclause" means a numbered subdivision ofayclause (e.g. 7.1, 7.2 and 7.2.1 are
subclauses of Clause 7).

ferences to clauses within this document, are preceded by the term "Clause" followed
clause number. References to subcladses within this particular standard are by num

y .

all

by
pber

his document, the conjunctive "or" is used as an "inclusive or" so a statement is true if any

hbination of the conditions is true.

b verbal forms used ifi this document conform to usage described in Clause 7 of
D/IEC Directives, Part2. For the purposes of this document, the auxiliary verb:

the

"shall" means that compliance with a requirement or a test is mandatory for compliance

with this document;

"should" /means that compliance with a requirement or a test is recommended but is
mandatohy for compliance with this document;

"may’Nis used to describe a permissible way to achieve compliance with a requiremen
test.

hot

or

An asterisk (*) as the first character of a title or at the beginning of a paragraph or table title

ind

icates that there is guidance or rationale related to that item in Annex AA.

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

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or

+ amended.

revised tests. It is the recommendation of the committee that the content of this publication be adopted
imp|ementation nationally not earlier than 3 years from the date of publication.
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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 TRANSPORT INCUBATOR
equipment.

This particular standard amends and supplements IEC 60601-1, 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 deneral guidance and rationale for the requirements of this particular standard are ‘given} in
Anpex AA. It is considered that knowledge of the reasons for these requiremengts_will not gnly
facflitate the proper application of this particular standard but will, in due course,expedite any
revision necessitated by changes in clinical practice or as a result of{\developments| in
technology. However, Annex AA does not form part of the requirements of this document.
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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-20: Particular requirements for the basic safety and
essential performance of infant transport incubators

201.1 Scope, object and related standards

A

g

C

201
Re

Th
TRA

If &
ME
cas

HA
wit
exd
NO

Th

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 INF

clause or subclause is specifically intended to be applicableyto ME EQUIPMENT only, o
SYSTEMS only, the title and content of that clause or subclause will say so. If that is not
e, the clause or subclause applies both to ME EQUIPMENT@nd to ME SYSTEMS, as relevan

VARDS inherent in the intended physiological fufiction of ME EQUIPMENT or ME SYSTE
nin the scope of this document are not covered-by specific requirements in this documg
eptin 7.2.13 and 8.4.1 of the general standard.

[E See also 4.2 of the general standard.

s particular standard specifies safety\requirements for INFANT TRANSPORT INCUBATORS,

NSPORT INCUBATOR equipment, as defined in 201.3.208, also referred to as ME EQUIPMEN(T.

ANT

to
the
"

MS
nt,

but

altgrnate methods of compliance with7a specific clause, by demonstrating equivalent saféty,

wil
MA
acq

Th

not be judged as non-compliant, if the MANUFACTURER has demonstrated in his R
NAGEMENT FILE that the RISk\presented by the HAZARD has been found to be of
eptable level when weighed:against the benefit of treatment from the device.

s particular standard doés not apply to:
devices supplying)heat via BLANKETS, PADS or MATTRESSES in medical use; for informati
see |IEC 60601-2-35 [1]Z;

INFANT INCUBATORS which are not INFANT TRANSPORT INCUBATOR; for information s
IEC 60601-2-19 [2];

INFANT.RADIANT WARMERS; for information, see IEC 60601-2-21 [3];

ISK
an

bn,

ee

INEANT PHOTOTHERAPY; for information, see IEC 60601-2-50 [4].

201.1.2 Object

Replacement:

The object of this particular standard is to establish particular BASIC SAFETY and ESSENTIAL
PERFORMANCE requirements for INFANT TRANSPORT INCUBATORS as defined in 201.3.208, which
minimize HAZARDS to the PATIENT and OPERATOR, and to specify tests by which compliance
with the requirements can be verified.

1

2

General requirements for basic safety and essential performance.

Figures between square brackets refer to the Bibliography.

The general standard is IEC 60601-1 and IEC 60601-1:2005/AMD1:2012, Medical electrical equipment — Part 1:
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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 201.2 of this particular standard.

IEC 60601-1-2:2014 and IEC 60601-1-12:2014 apply as modified in Clauses 202 and 212.
IEC 60601-1-3 and IEC 60601-1-10 do not apply. All other published collateral standards in
the IEC 60601-1 series apply as published.

201.1.4 * Particular standards

Replacement:

In the IEC 60601 series, particular standards may modify, replace or delete”requirements
contained in the general standard and collateral standards as appropriate for the particylar
ME|EQUIPMENT under consideration, and may add other BASIC SAFETY and ESSENTIAL
PERFORMANCE requirements.

A requirement of a particular standard takes priority over the general standard.

For brevity, IEC 60601-1 and IEC 60601-1:2005/AMD1:2042are referred to in this particular
standard as the general standard. Collateral standards\:are referred to by their documgnt
number.

The¢ numbering of clauses and subclauses of this“particular standard corresponds to tha{ of
thel general standard with the prefix "201" (e.g:.201.1 in this document addresses the content
of Clause 1 of the general standard) or applicable collateral standard with the prefix "2px"
where x is the final digit(s) of the collatéral standard document number (e.g. 202.4 in this
pafticular standard addresses the content of Clause 4 of the IEC 60601-1-2 collatgral
staphdard, 203.4 in this particular:sfandard addresses the content of Clause 4 of the
IEQ 60601-1-3 collateral standard, etc.). The changes to the text of the general standard and
applicable collateral standards are-specified by the use of the following words:

"Replacement” means that the clause or subclause of the general standard or applicaple
collateral standard is replaced completely by the text of this particular standard.

"Addition" meansthat the text of this particular standard is additional to the requirementq of
thel general standard or applicable collateral standard.

"Amendment! means that the clause or subclause of the general standard or applicaple
collateralistandard is amended as indicated by the text of this particular standard.

Subelauses—Figures—er—tables—which—are—additieonal to—these—o andard—are
numbered starting from 201.101. However, due to the fact that definitions in the general
standard are numbered 3.1 through 3.147, additional definitions in this document 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 document" is used to make reference to the general standard, any applicable
collateral standards and this particular standard taken together.
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Where there is no corresponding clause or subclause in this particular standard, the 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 particular standard.

SKIN TEMPERATURE SENSORS which are applied to operate a BABY CONTROLLED TRANSPORT
INCUBATOR including the displayed value are not considered to be a CLINICAL THERMOMETER in

the

sense of the particular standard ISO 80601-2-56.

20

NO

@)
Q)

Ad

IEQ
saf
IEQ

1S(

1S(

Re

IEQ

1.2 Normative references

[E Informative references are listed in the Bibliography.

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

L 60601-1:2005, Medical electrical equipment — Part 1. Generaldrequirements for bg
ety and essential performance
[ 60601-1:2005/AMD1:2012

D 32, Gas cylinders for medical use — Marking for identification of content

D 407, Small medical gas cylinders — Pin-index yaoke-type valve connections
blacement:
60601-1-2:2014, Medical electrical equipment — Part 1-2: General requirements for bg

sic

sic

ing

safety and essential performance — _Collateral standard: Electromagnetic disturbances
Repuirements and tests

201.3 Terms and definitions

For the purposes of this-document, the terms and definitions given in IEC 60601-1:2005 and
IEG 60601-1:2005/AMD1:2012 and the following apply.

ISQ and IEC maintain terminological databases for use in standardization at the follow
addresses:

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

IS0 Online browsing platform: available at http://www.iso.org/obp

NOTE An index of defined terms is found beginning on page 43.

Addition:

201.3.201

AIR

CONTROLLED TRANSPORT INCUBATOR

INCUBATOR in which the air temperature is automatically controlled by an air temperature
sensor close to a value set by the OPERATOR

201.3.202

AVERAGE TEMPERATURE
average of temperature readings taken at regular intervals at any specified point in the
COMPARTMENT achieved during STEADY TEMPERATURE CONDITION
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201.3.203

AVERAGE TRANSPORT INCUBATOR TEMPERATURE

average of the INFANT TRANSPORT INCUBATOR TEMPERATURE readings taken at regular intervals
achieved during STEADY TEMPERATURE CONDITION

SEE Figure 201.101

A
-]
2 Temperature
@ variation T~
o —
w
° N/ N/
= A
3 AVERAGE
= TRANSPORT
Pl & INCUBATOR
- g TEMPERATYRE
=z
<
. 4
Ampbient =
tenperature >
. i, Time
Warm up time Steady temperature condition
h - D IEC
Figure 201.101 — Variation of INCUBATOR TEMPERATURE
201.3.204

BABY CONTROLLED TRANSPORT INCUBATOR
AIR| CONTROLLED TRANSPORT INCUBATOR which“has the additional capability of automatically
controlling the INCUBATOR air temperaturenorder to maintain the temperature as measufed
by @ SKIN TEMPERATURE SENSOR according to the CONTROL TEMPERATURE set by the OPERATOR

201.3.205

COMPARTMENT
enyironmentally-controlled enclosure intended to contain an INFANT and with transparent
segtion(s) which allows forviewing of the INFANT

201.3.206
CONTROL TEMPERATURE
temperature selected at the temperature control

201.3.207
INFANT
PATIENT.Up to the age of three months and a weight less than 10 kg

*201.3.208

INFANT TRANSPORT INCUBATOR

TRANSPORTABLE ME EQUIPMENT that is equipped with a COMPARTMENT and a TRANSPORTABLE
ELECTRICAL POWER SOURCE with the means to control the environment of the INFANT primarily
by heated air within the COMPARTMENT

201.3.209

SKIN TEMPERATURE

temperature of the skin of the INFANT at a point on which the SKIN TEMPERATURE SENSOR is
placed
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201.3.210
SKIN TEMPERATURE SENSOR
sensing device intended to measure the INFANT'S SKIN TEMPERATURE

201.3.211

STEADY TEMPERATURE CONDITION

condition reached when the TRANSPORT INCUBATOR TEMPERATURE does not vary by more than
1 °C over a period of 1 h

SEE Figure 201.101

201.3.212

TRANSPORT INCUBATOR TEMPERATURE
temperature of the air at a point 10 cm above the centre of the MATTRESS surface in the
COMPARTMENT

SEHR Figure 201.102, point M

Key
M TRANSPORT INCUBATOR TEMPERATURE Sensor

A, B, C, D air temperature sensor

Thel measuring points A to D and M are in.a plane parallel to and at a distance of 10 cm from the MATTRESS.

Figure 201.102 — Positioning of air temperature sensors

201.3.213

TRANSPORTABLE ELECTRICAL POWER SOURCE
reghargeable battery and battery charger intended to provide the electrical power necessjry
to pperate the INFANT TRANSPORT INCUBATOR

201.4 General requirements

C

duse 4 of the general standard applies, except as follows:

201.41 Conditions for application to ME EQUIPMENT or ME SYSTEMS

Addition:

For ME EQUIPMENT which combines alternative heat sources, for instance INCUBATORS with
integrated INFANT RADIANT WARMERS, devices supplying heat via BLANKETS, PADS or
MATTRESSES, etc., the safety requirements of the particular standards for these alternative
heat sources, if any, shall be met. The safety requirements of this particular standard shall not
be altered by such additional heat sources specified by the MANUFACTURER, details of which
are provided in the instruction for use.

Compliance is checked by the tests of Clause 201.11 and 201.15.4.2.1 of the relevant
particular standards.
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201.4.3 * ESSENTIAL PERFORMANCE

Addition:

201.4.3.101 ESSENTIAL PERFORMANCE of INFANT TRANSPORT INCUBATORS

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

Table 201.101 — Additional ESSENTIAL PERFORMANCE requirements
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aIt:Lrnating current supply voltage. It shall also be~designed to operate from at least ¢

Requirement Subclause

ESSENTIAL PERFORMANCE requirement 1 201.12.1.104 or generation of a visual and audible
alarm in compliance with 201.9.6.2.1.102

ESSENTIAL PERFORMANCE requirement 2 201.12.1.106 or generation of a visual and-audible
alarm in compliance with 201.9.6.2.1.102

.4.10 Power supply

Hitional subclauses:

.4.10.101 * Ability to operate with different power supply sources

b INFANT TRANSPORT INCUBATOR shall have a TRANSPORTABLE ELECTRICAL POWER SOUH
sisting of a rechargeable battery and battery charger designed to operate from

rnal direct and one external alternating current SUPPLY MAINS as specified in
tinue to be met.
mpliance is checked by repeating the\tests in 201.12.1.101, 201.12.1.102, 201.12.1.

15 °C £ 1 °C when supplied from\’e€ach of its SUPPLY MAINS in turn. This also includes
NSPORTABLE ELECTRICAL POWERSOURCE.

.4.10.102 Capacity of TRANSPORTABLE ELECTRICAL POWER SOURCE

INFANT TRANSPORTINCUBATOR at a temperature in accordance with the following test dun
east 90 min.

mpliance is‘¢hecked by inspection and the following test:

b INFANF/TRANSPORT INCUBATOR with a fully charged battery shall be placed in

ironment with an ambient temperature of 15 °C + 1 °C. It shall be operated from
PPLY ,MAINS until a STEADY TEMPERATURE CONDITION has been established at a CONTH

CE
an
ne
the

fructions for use. All requirements of the genetal standard and this particular standard shall

04
ire
fhe

b capacity of any TRANSPORTABLE ELECTRICAL POWER SOURCE shall be sufficient to maintain

ing
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SOURCE. The INFANT TRANSPORT INCUBATOR TEMPERATURE shall be maintained within 2 °C of
the CONTROL TEMPERATURE.

This test shall be conducted while all the electrical powered ACCESSORIES, as specified by the
MANUFACTURER, are in operation and making the maximum demand upon the external
TRANSPORTABLE ELECTRICAL POWER SOURCE.

201.4.10.103 Overcharge of TRANSPORTABLE ELECTRICAL POWER SOURCE

It shall not be possible to overcharge and damage the TRANSPORTABLE ELECTRICAL POWER
SOURCE even if the ME EQUIPMENT is left connected to the AC electrical power source for an
indefinite period. Controls which affect the rate of recharge or the final battery voltage level
shall not be accessible to the OPERATOR without the aid of a TOOL.
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Compliance is checked by inspection.

201.5 General requirements for testing ME EQUIPMENT

Clause 5 of the general standard applies, except as follows:

201.5.3 * Ambient temperature, humidity, atmospheric pressure

Addition to a):
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b ME EQUIPMENT shall comply with the requirements of this document when operating witlh
ambient temperature between +10 °C and +30 °C.

m/s and greater than 0,3 m/s.

5.4 Other conditions

Hition item to the existing list:

exceed the ambient temperature by at least 3 °C.

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
(see also Table C.1 of the general standard)

Hitional subclausesy

.7.2.101 ~*Oxygen monitor

vides means for oxygen administration shall be marked in a prominent position with a
ch¢states: "Use an oxygen monitor when oxygen is administered".

NOTE See also 7.5 of the general standard.

201.7.2.102 Heater surface temperature

INFANT\FRANSPORT INCUBATOR not equipped with an integral oxygen monitor and wI‘Lch

in

ot otherwise specified in this particular standard, all tests shall be carried out at|an
ient temperature within the range of 21 °C to 26 °C and an ambient air~elocity less than

If not otherwise specified, the CONTROL TEMPERATURE(shall be 36 °C and shall always

xt

If a heater is accessible without the use of a TooOL, a notice, symbol (see 7.5 of the general
standard) or marking shall be displayed adjacent to the heater giving warning of high surface
temperature.

201.7.4 Marking of controls and instruments (see also Table C.3 of the general standard)

201.7.4.2 * Control devices

Addition:


https://iecnorm.com/api/?name=8defffe218630cbcca152c306034e396

- 14 - IEC 60601-2-20:2020 © IEC 2020

Temperature controls shall be clearly marked with temperature settings on or adjacent to the
control. The markings shall be provided at intervals of not greater than 1 °C for AIR
CONTROLLED TRANSPORT INCUBATORS and not greater than 0,5 °C for BABY CONTROLLED
TRANSPORT INCUBATORS.

Marking of the maximum and the minimum values of controls and indicators shall be such that
no confusion can arise with regard to the position of the control and/or the indicated values.

201.7.9.2.2 Warning and safety notices

Adgition:

The instructions for use shall contain the following additional items.

a) * A statement that an INFANT TRANSPORT INCUBATOR should be wused only [by
appropriately trained personnel and under the direction of qualified medical personjnel
familiar with currently known RISKS and benefits of INFANT TRANSPORTINCUBATOR use.

b) * A warning that direct sunlight or other radiant heat sources can' cause an increasg in
TRANSPORT INCUBATOR TEMPERATURE to dangerous levels.

c) * A statement that the use of oxygen increases the dangerof fire and that auxilipry
equipment producing sparks shall not be placed in the INFANT TRANSPORT INCUBATOR.

d) * A warning that even small quantities of flammable agents, such as ether and alcofol,
left in the INFANT TRANSPORT INCUBATOR can cause fire.in connection with oxygen.

e) A warning against possible use of the SKIN “TEMPERATURE SENSOR as a re(tal
temperature sensor, if such a warning is appliCable.

f) A statement of the maximum loads whichscan be applied to all supports and mounfing
brackets for ACCESSORIES and ancillary equipment.

g) For TYPE B APPLIED PARTS, where the INFANT may not be isolated from earth, a warnjing
that particular care shall be taken te*ensure that additional ME EQUIPMENT connected to
the INFANT is electrically safe.

h) An information on how and when to verify the functionality of the ALARM SYSTEM.
i) For oxygen administration into the COMPARTMENT:

— a warning stating:that administration of oxygen may increase the noise level for the
INFANT within theJNFANT TRANSPORT INCUBATOR;

— an explanation of the operation of supplementary oxygen equipment supplied [for
use with (the INFANT TRANSPORT INCUBATOR or as specified in the ACCOMPANY|NG
DOCUMENTS;

— a statement that an oxygen analyser shall be used when oxygen is delivered to the
INFANT.

i) Details of any specified combinations of ME EQUIPMENT (see 201.4.1).

k) > A statement that the INFANT TRANSPORT INCUBATOR cannot differentiate between|an
fNCrease 1M core temperature with—a cotd SKim (fever) and a tow core and SKIN
TEMPERATURE (hypothermia), and a recommendation to monitor the temperature of the
PATIENT.

201.7.9.2.8 * Start-up PROCEDURE

Addition:

The instructions for use shall additionally contain a specification of the warm-up time of the
INFANT TRANSPORT INCUBATOR measured as specified in 201.12.1.107.

201.7.9.2.9 Operating instructions
Addition:
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The instructions for use shall contain the following additional items.

a)
b)

* A recommendation of the position and method of use of the SKIN TEMPERATURE SENSOR.

* Information about the range of CONTROL TEMPERATURE and relative humidity of the
INFANT TRANSPORT INCUBATOR. If the INFANT TRANSPORT INCUBATOR is not supplied with
means for control of the degree of humidity, this shall be stated in the instructions for
use.

* When applicable, a statement of the maximum allowed weight of additional equipment
which might be placed on shelves connected to the INFANT TRANSPORT INCUBATOR.

201
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can be operated according to 201.4.10.101. Additionally, the MANUFACTURER shall spe¢ify
in the ACCOMPANYING DOCUMENTS the polarity of the electrical connections as necessary.

A statement:

— of the mass and external dimensions of the INFANT TRANSPORT INCUBATOR including
that of the specified external TRANSPORTABLE ELECTRICAL POWER SOURCE and with
oxygen delivery system and trolley, if provided;

— with which means and in what way a fixation of the INFANT. TRANSPORT INCUBATOR
within an emergency vehicle is achieved;

— of the minimum ambient temperature, humidity and atmaospheric pressure to which the
INFANT TRANSPORT INCUBATOR can be exposed and still meet with the requirementq of
this document;

— of how the INFANT's movements can be limited within' the INFANT TRANSPORT INCUBATOR
during transport.

.7.9.3 Technical description (see also Table’C’6 of the general standard)
.7.9.31 General
Hitional item to the first paragraph:

the maximum CO, concentration (§ee 201.12.4.2.101).
1.8 Protection against electrical HAZARDS from ME EQUIPMENT

use 8 of the general standard applies.

1.9 Protectionh-against MECHANICAL HAZARDS of ME EQUIPMENT and ME SYSTEMS
use 9 of the'general standard applies, except as follows:

.9.2~ "\MECHANICAL HAZARDS associated with moving parts

201

9.2.1 General

Addition:

Thi

s requirement is not applicable to an air circulating fan if it is accessible only when no

INFANT is present in the INFANT TRANSPORT INCUBATOR and appropriate ME EQUIPMENT parts are
removed for cleaning.

201.9.4.2.1 Instability in transport position

Addition:

The INFANT TRANSPORT INCUBATORS shall remain stable when tilted 10° in NORMAL USE and
when tilted 20° during transportation.
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Compliance is checked by the following test:

The INFANT TRANSPORT INCUBATOR is placed in any possible position of NORMAL USE on a plane
inclined at an angle of 0,18 rad (10°) to the horizontal plane. If wheels are present, they shall
be temporarily fixed in their most disadvantageous position. Doors and drawers and the like
shall be placed in the most disadvantageous position during NORMAL USE. The MATTRESS tray
shall be extended outside the enclosure.

The test shall be repeated at an angle of 0,36 rad (20°), in which case the MATTRESS tray shall
not be extended outside the enclosure. Doors and drawers and the like shall be placed in their
mojst disadvantageous position during transportation.

201.9.4.3 Instability from unwanted lateral movement (including sliding)

Adflitional subclauses:

201.9.4.3.101 Tip-over force

The lateral force to cause the INFANT TRANSPORT INCUBATOR to tip over shall be greater than
100 N.

Conpliance is checked by the following test:

With the INFANT TRANSPORT INCUBATOR wheels locked and with the ME EQUIPMENT in the wolst-
cage configuration of parts and ACCESSORIES, a lateral force shall be applied and measured
using a force gauge. The point of application shall‘be"at the highest point of the body of the
ME|EQUIPMENT. The INFANT TRANSPORT INCUBATOR shall not tip over when the force is 100 N or
lesp.

201.9.4.3.102 * Prevention of movemeénts

If fhe ME EQUIPMENT is mounted onwheels, the MANUFACTURER shall provide a means| to
prgvent movement of the ME EQUIPMENT on a slope of at least 10° to the horizontal.

Compliance is checked by inspection and by the following test:

Pldce the ME EQUIPMENT with its wheels in a locked position and with all ACCESSORIES fitted,
onla plane inclined atsan angle of 10° to the horizontal. Report whether the ME EQUIPMENT i$ in
a maintain positiop-

201.9.4.3.103 Prevention of INFANT'Ss movements

A means=shall be provided to limit the INFANT's movement to a defined area within fhe
COMPARTMENT during NORMAL USE.

Compliance is checked by inspection.

201.9.4.3.104 * Prevention of vibration

A means should be provided to limit the INFANT's vibration within the COMPARTMENT during
transportation.

201.9.6.2 Acoustic energy

201.9.6.2.1 Audible acoustic energy

Additional subclauses:
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201.9.6.2.1.101 Sound level within the COMPARTMENT

In NORMAL USE, the sound level within the COMPARTMENT shall not exceed sound pressure level
of 60 dB(A) except as specified in 201.9.6.2.1.103.

Compliance is checked by the following test:

With the microphone of a sound level meter complying with the requirements of
IEC 61672-1 [5], positioned 100 mm to 150 mm above the centre of the INFANT tray, the
measured sound level shall not exceed the specified values. For this test, the INFANT
TRANSPORT INCUBATOR sShall be operaied at a CONTROL TEMPERATURE of 36 'C anad .af a
malkimum humidity. The background sound level measured inside the COMPARTMENT shall|be
at least 10 dB(A) below that which is measured during the test.

201.9.6.2.1.102 * Audible alarms sound level

Augditory ALARM SIGNALS shall have a sound level of at least 65 dB(A) atya.distance of 3 m
pefpendicular to the front of the control unit in a reflecting room. The auditory alarm may|be
ad{'l.lsted by the OPERATOR to a minimum lower level of 50 dB(A) measured with the ramge
setting of an A-weighted scale. If the frequency of the auditory alarms is adjustable by the
OPERATOR, these requirements shall apply to all the individual selectable frequencies.

Compliance is checked by inspection and measurement of ‘the audible alarm level using a
soynd level meter, as required in 201.9.6.2.1.101, placed 1,5’m above the floor and 3 m frlom
the control unit. For this test, the INFANT TRANSPORT INCUBATOR shall be operated at a CONTROL
TEMPERATURE of 36°C and at a maximum humidity. {Fhe background sound level measufed
shall be at least 10 dB(A) below that which is meastired during the test.

201.9.6.2.1.103 * Audible alarms sound-level within COMPARTMENT
WHen any INFANT TRANSPORT INCUBATQR“alarm is sounding, the sound level in fhe
COMPARTMENT shall not exceed a sound pressure level of 80 dB(A). If the frequency of the

audlitory alarms is adjustable by the OPERATOR, this shall apply to all the individual selectalble
frequencies.

Compliance is checked by the-following test:

The alarm shall be actuated and the measurement shall be carried out as described in
201.9.6.2.1.101.

2071.9.8 MECHANICAL HAZARDS associated with support systems
201.9.8.3 Strength of PATIENT or OPERATOR support or suspension systems
201.9.8.31 General

Amendment:

The normal load for an INFANT is reduced to 10 kg (see 201.3.207).
Additional subclauses:

201.9.8.3.101 * Barriers

For devices with an integral bed, suitable barriers such as walls or side panels shall prevent
the PATIENT from falling off. Barriers intended to be opened or removed to allow access to the
INFANT, such as doors, ports etc., shall close so as not to open under the test conditions
specified below. It shall not be possible for barriers to be insecurely closed or latched whilst
appearing to be engaged. The mechanical integrity of the INFANT TRANSPORT INCUBATOR shall
be maintained under the following test conditions.
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Compliance is checked by inspection and by the following test:

With all access port doors deliberately made as insecure as possible, without the use of a
TOOL, whilst still appearing to be engaged, a horizontal force shall be applied to the centre of
the access port door. The force shall be increased gradually from zero to 20 N in an interval
of 5 s to 10 s and shall be held at maximum for 5 s. The barriers shall remain in the closed
position.

201.9.8.3.102 MATTRESS tray
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i does not tip under the weight of the INFANT.

mpliance is checked by the following test:

[TRESS tray whilst in the fully extended position. The force is increased over 5 s to 1
brvals until it equals 100 N and shall be maintained for a period of.1\min. The tray shall
ine by more than 5° to the horizontal axis of the INCUBATOR and,there shall be no vis
lence of damage to the supporting structures.

Hitional subclause:

.9.8.101 Supports and mounting brackets forlfACCESSORIES

pports and mounting brackets for ACCESSORIESshall be suitable and of adequate stren
their purpose.

mpliance is checked by inspection andxby the following test:

Su

with a MANUFACTURER's recommended load. The force is increased from zero in a 5 s to 1
inteérval, until it equals three(times the recommended load and is sustained for a period
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ports and mounting brackets,~for example an ACCESSORY shelf in the extended posifion

in. There shall be no evidence of damage to the items under test.

1.10 Protection against unwanted and excessive radiation HAZARDS

use 10 of the‘general standard applies.

1.11 Protection against excessive temperatures and other HAZARDS

0 s
of

Clause 171 of the general standard applies, except as follows:

201.11.1.2.2 APPLIED PARTS not intended to supply heat to a PATIENT

Replacement:

The temperature of the surfaces intended to be in contact with a PATIENT shall not exceed
40 °C. The temperature of other surfaces accessible to the PATIENT shall not exceed 40 °C for

me

tal surfaces and 43 °C for other materials.

These requirements apply in NORMAL CONDITIONS and SINGLE FAULT CONDITIONS including:

failure of the air circulation;
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failure of a THERMOSTAT;
disconnection of the SKIN TEMPERATURE SENSOR.

Compliance is checked by the following test:

The maximum temperature of surfaces intended to be in contact with and surfaces accessible
to the INFANT shall be measured according to 11.1.2 of the general standard and include test
conditions as described in the compliance test of 201.12.3.101 and 201.15.4.2.1.

201

11.2 * Fire prevention
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bclause 11.2 of the general standard applies.

.11.6.2 * Overflow in ME EQUIPMENT

blacement of the first paragraph:

ME EQUIPMENT incorporates a reservoir or liquid storage chamber, that is liable to
rfilled or to overflow in NORMAL USE, including transit between ‘periods of use, liq
rflowing from the reservoir or chamber shall not wet any MEANS OF PROTECTION tha
le to be adversely affected by such a liquid, nor shall an unaceeptable RISK be created.

Hition:
.11.6.2.101 Water level indicator

water reservoir is provided as an integral part 6f the INFANT TRANSPORT INCUBATOR, it s
e a water level indicator with "max." and¢‘min." markings if the level of the water in

tank cannot be seen. The tank shall be so designed that it may be drained without tilting
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ANT TRANSPORT INCUBATOR.
mpliance is checked by inspection:

.11.6.3 * Spillage on ME_EQUIPMENT and ME SYSTEMS

blacement:

etted might cagse’a HAZARD. Such spillage is considered a SINGLE FAULT CONDITION.

mpliance is-ehecked by the following test:

be
uid

nall
the
the

ANT TRANSPORT INGUBATORS shall be so constructed that spillage does not wet parts whlich

b ME EQUIPMENT shall be positioned as for NORMAL USE with the canopy in the nor

$ition; 200 ml of water is poured on any point of the top surface of t

he ME EQUIPMENT. A

7 i, 7 N | © o Gt © L oé aircl cl cgeara-

201.11.6.6 * Cleaning and disinfection of ME EQUIPMENT and ME SYSTEMS

Addition:

ter

A humidifier, if provided, shall be designed to permit the application of PROCEDURES that effect
microbiological decontamination between uses.

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

Addition:
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The ME EQUIPMENT shall be so designed that an interruption and a restoration of the power
supply up to 10 min does not change the CONTROL TEMPERATURE or other preset values.

Compliance is checked by switching the SUPPLY MAINS off and then switching on, and
inspecting the ME EQUIPMENT.

201.12 Accuracy of controls and instruments and protection against
hazardous outputs

C

guse 12 of the general standard applies, except as tollows:

201.12.1 Accuracy of controls and instruments

Addlition:

201.12.1.101 * Stability of TRANSPORT INCUBATOR TEMPERATURE

Dufing STEADY TEMPERATURE CONDITION, the TRANSPORT INCUBATOR MEMPERATURE shall hot
differ from the AVERAGE TRANSPORT INCUBATOR TEMPERATURE by moreithan 1 °C.

Compliance is checked by measurement at CONTROL TEMPERATURES of 32 °C and 36 °C ovgr a
petiod of at least 1 h.

201.12.1.102 * Uniformity of TRANSPORT INCUBATOR(TEMPERATURE

h an INFANT TRANSPORT INCUBATOR working aS/an AIR CONTROLLED TRANSPORT INCUBATOR
the CONTROL TEMPERATURE set at any emperature within its range, the AVERAGE
TENIPERATURE in each of the points A, B, C and*D as specified in the test instruction shall hot
r from the AVERAGE TRANSPORT INCUBATOR TEMPERATURE by more than 1,5 °C in NORWAL
. In any position of the tilted MATTRESS -t shall not differ by more than 2 °C.

Copliance is checked by the following test:

Calibrated temperature sensaors shall be placed at five points in a plane parallel to and 10|cm
above the MATTRESS surfacePoint M shall be a point 10 cm above the centre of the MATTRESS
(see Figure 201.102, point™M). The other points (A, B, C, and D) shall be the centres of fhe
four areas formed by lines, which divide both the width and the length in two parts ($ee
Figure 201.102, points'A to D). The AVERAGE TEMPERATURE at each of these five points shall
be |measured at CONTROL TEMPERATURES of 32 °C and 36 °C.

The differences between the five measured values and the measured AVERAGE TRANSPORT
INQUBATQRLTEMPERATURE shall be compared as specified. The test shall be undertaken with
INCUBATOR MATTRESS tray horizontal and at the two extremes of its tilt angles.

201.12.1.103 * Accuracy of SKIN TEMPERATURE SENSOR

The accuracy of the SKIN TEMPERATURE SENSOR for measuring SKIN TEMPERATURE shall be
within £0,3 °C.

Compliance is checked by the following test:

The SKIN TEMPERATURE SENSOR shall be immersed in a water bath which has the capability of
controlling the temperature of the water such that it fluctuates by less than £0,1 °C around its
controlled value. The water bath temperature shall be at a nominal 36 °C. A standard
thermometer shall be positioned with its temperature sensitive element adjacent to the SKIN
TEMPERATURE SENSOR. The displayed SKIN TEMPERATURE shall not differ from the water bath
temperature, measured within an uncertainty not greater than 0,05 °C, by more than 0,3 °C.
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201.12.1.104 * Accuracy between SKIN TEMPERATURE and CONTROL TEMPERATURE

With an INFANT TRANSPORT INCUBATOR working in the BABY CONTROLLED TRANSPORT INCUBATOR
mode with horizontal MATTRESS orientation the temperature as measured by the SKIN
TEMPERATURE SENSOR shall not differ from the CONTROL TEMPERATURE by more than 0,7 °C in
STEADY TEMPERATURE CONDITION.

Compliance is checked by the following test:

The SKIN TEMPERATURE SENSOR shall be freely suspended 10 cm above the centre of the
MA[TRESS surface. The SKIN TEMPERATURE shall be measured at CONTROL TEMPERATUREY of
36|°C.

If it can be demonstrated that an alternative test method is more relevant for this test, fhe
MANUFACTURER may propose that method to verify the performance requirement!

201.12.1.105 * Accuracy of TRANSPORT INCUBATOR TEMPERATURE indication

An|indication of TRANSPORT INCUBATOR TEMPERATURE shall be provided by a means which is
independent of any device used for control of the TRANSPORT INCUBATOR TEMPERATURE. It shall
be |exclusively used for indication of TRANSPORT INCUBATOR TEMRERATURE and it shall be|so
locpted as to be easily read without opening the INFANT TRANSPORT INCUBATOR even when
woflking at a maximum humidity setting.

A mercury-in-glass thermometer shall not be used.

The AVERAGE TEMPERATURE device reading shall. not differ from the AVERAGE TRANSPQRT
INQUBATOR TEMPERATURE, measured by a standard thermometer, by more than 1 °C, less fhe
stapdard thermometer error. The standard thermometer shall be accurate within £0,05 °Q. It
shall have a measuring range of at least 20 °C to 40 °C. If the temperature sensilive
component of any device is located at a point where the air temperature consistently differs
frolm the TRANSPORT INCUBATOR TEMPERATURE, the device may be specially calibrated with|an
offset in order to meet the above-requirements. However, in this case, full details of the
special calibration shall be specified in the ACCOMPANYING DOCUMENTS.

Compliance is checked by-inspection and measurement at CONTROL TEMPERATURES of 32|°C
ang 36 °C.

201.12.1.106 * Accuracy of TRANSPORT INCUBATOR TEMPERATURE control

With an INFANTSTRANSPORT INCUBATOR operating as an AIR CONTROLLED TRANSPORT INCUBATPDR,
thel AVERAGE("TRANSPORT INCUBATOR TEMPERATURE shall not differ from the CONTROL
TENIPERATURE by more than +2 °C at an ambient temperature between 10 °C and 20 °C, @nd
by moré than +1,5 °C at an ambient temperature between 20 °C and 30 °C.

Compliance is checked by measuring the AVERAGE TRANSPORT INCUBATOR TEMPERATURE at a
CONTROL TEMPERATURE of 36 °C and in the STEADY TEMPERATURE CONDITION at an ambient
temperature of 15 °C = 1 °C and an ambient temperature of 25 °C = 1 °C.

201.12.1.107 * Warm-up time

The warm-up time of the ME EQUIPMENT shall not differ by more than 20 % from the warm-up
time specified in the instructions for use (see 201.7.9.2.8).

Compliance is checked by the following test:
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With the CONTROL TEMPERATURE set to 12 °C above ambient temperature, the supply voltage
being equal to the RATED voltage, and the ME EQUIPMENT operating as an AIR CONTROLLED
TRANSPORT INCUBATOR, the INFANT TRANSPORT INCUBATOR is switched on, starting from coLD
CONDITION. The time for the TRANSPORT INCUBATOR TEMPERATURE to rise by 11 °C is measured
(see Figure 201.101). The humidity control, if fitted, shall be set to its maximum value. The
water level of a humidifier water container shall be normal. The water in such a container
shall be at ambient temperature.

201.12.1.108 * Overshoot of TRANSPORT INCUBATOR TEMPERATURE after adjustment

After adjusiment of the CONTROL TEMPERATURE in the manner described in the following\tést,
thel overshoot in TRANSPORT INCUBATOR TEMPERATURE shall not exceed 2 °C.

Conpliance is checked by the following test:

The INFANT TRANSPORT INCUBATOR is operated as an AIR CONTROLLED TRANSPORT INCUBATOR at
a CONTROL TEMPERATURE of 32 °C until STEADY TEMPERATURE CONDITION/is reached. The
temperature control is then adjusted to a CONTROL TEMPERATURE of 36,1€. The overshoof of
TRANSPORT INCUBATOR TEMPERATURE and the time to reach the new~ STEADY TEMPERATURE
CONDITION from the first passage of 36 °C shall be measured.

201.12.1.109 * Accuracy of indication of relative humidity.

For INFANT TRANSPORT INCUBATOR, any indicated valueXof relative humidity shall have |an
acguracy of £15 % relative humidity.

Conpliance is checked by the measurement ‘6f the relative humidity with a humidity
megasuring device at the centre of the enclosuré,>The CONTROL TEMPERATURE shall be set gt a
value between 32 °C and 36 °C.

201.12.1.110 * Oxygen control

If gn oxygen controller forms an infegral part of the INFANT TRANSPORT INCUBATOR, then thgre
shall be independent sensors forimonitoring and control of O,.

A \fisual and auditory alarm shall be given if the displayed oxygen concentration deviates from
thef control setting level by more than 5 vol. % O,.

Compliance is chetked by the following test:

Sef the oxygen-control to 35 vol. %. When steady condition has been reached, decrease fhe
concentration quickly to less than 29 vol. %. Verify that the alarm activates at a displayed
oxygen-caoncentration no less than 30 vol. %.
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displayed oxygen concentration no more than 40 vol. %

201.12.1.111 * Air velocity

In NORMAL USE, the air velocity over the MATTRESS shall not exceed 0,35 m/s.

Compliance is checked by measurement at the five points specified in the test specification of
201.12.1.102.
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201.12.1.112 Change in ambient temperature

Following the changes in ambient temperature described in the following test, the TRANSPORT
INCUBATOR TEMPERATURE shall not differ from the CONTROL TEMPERATURE by more than 3 °C.

Compliance is checked by the following test:

The INFANT TRANSPORT INCUBATOR is operated as an AIR CONTROLLED TRANSPORT INCUBATOR
connected to an external power source. When the STEADY TEMPERATURE CONDITION is
established at an ambient temperature within the range of 21 °C to 25 °C and at a CONTROL
TE A ] Wi ING
DOCUMENTS without a SUPPLY MAINS and transferred into an environment where the ambient
temperature is being kept at (-5 £ 2) °C and the wind velocity is not more than 1 m/sY After
15|min, it shall be returned into an environment where the ambient temperature lieS\within fhe
rarlge of 20 °C to 25 °C and reconnected to an external supply and operated-for a further
30|min. The TRANSPORT INCUBATOR TEMPERATURE shall be monitored throughodt the whole fest
and at no time shall it go outside the specific limits.

If the ACCOMPANYING DOCUMENTS specify to meet this requirement’at a lower ambient
temperature than (-5 * 2) °C or for a longer period than 15 min,) the INFANT TRANSPORT
INQUBATOR shall be additionally tested for compliance with those_claims as indicated.

201.12.1.113 Provision of oxygen
a) | There shall be means for the provision of oxygen.
Compliance is checked by inspection.

b) |If the source of oxygen is incorporated in the’ INFANT TRANSPORT INCUBATOR, it shall|be
capable of delivering oxygen of such an amaunt that a concentration of up to 60 vol % ¢an
be given to the INFANT during at least 1°'h”Where oxygen is supplied from a reservpir,
there shall be an indication of the remainihg content. This indication shall be on a posifjon
which can be easily read. Gas connections to high pressure cylinders shall comply with
ISO 32 and I1SO 407.

Compliance is checked by inspection and measurement.
201.12.1.114 Overshoot of TRANSPORT INCUBATOR TEMPERATURE after opening

After opening the access doors of the front side of the INCUBATOR for 10 min, the overshoof in
TRANSPORT INCUBATOR TEMPERATURE shall not exceed 2 °C.

Compliance is chécked by the following test:

Thé INFANTARANSPORT INCUBATOR is operated as an AIR CONTROLLED TRANSPORT INCUBATOR at
a CONTROL-TEMPERATURE of 36 °C until STEADY TEMPERATURE CONDITION is reached. The
acgess(door of the front side of the INFANT TRANSPORT INCUBATOR is then opened for 10 mpin.
After’€losing of the doors, the overshoot of TRANSPORT INCUBATOR TEMPERATURE shall|be

L
meeastred:

201.12.1.115 * Weighing scale

If a weighing scale is supplied as an integral part of the ME EQUIPMENT or as an ACCESSORY
specifically for use with the ME EQUIPMENT, the weight displayed value shall not differ from the
test weights by more than the MANUFACTURER's specifications in the ACCOMPANYING
DOCUMENTS when operating in an ME EQUIPMENT with horizontal MATTRESS orientation. Each
value measured shall remain latched on the scale display at the conclusion of any individual
measurement cycle and be retained until discarded by the OPERATOR. If the scale may be
exposed to an oxygen-enriched environment in use, it shall comply with the requirements of
6.5 of the general standard.

NOTE Device calibration can be both verified and updated by the OPERATOR during usage.
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Compliance is checked by the following test:

Test measurements shall be demonstrated using values of 500 g + 1g and 2000g = 1g.
Tests shall be conducted with the ME EQUIPMENT operating at NORMAL CONDITIONS of use.

The accuracy of measurement test shall be verified with the test loads positioned in locations
M and A through D in Figure 201.103.
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Figure 201.103 — Layout of weight test devices
.12.2 USABILITY of ME EQUIPMENT
ition:
.12.2.101 * Indication of SKIN TEMPERATURE

BY CONTROLLED TRANSPORT INCUBATORS shall be equipped with a SKIN TEMPERATURE SENS

DR,

and the temperature measuted by the sensor shall be continuously displayed and clearly

vis

ble. If, in addition, thedisplay is used to present any other parameter, this shall

be

obfained only on demand.using a momentary action switch. The displayed temperature rangge

sha

Co

201
WH

I minimally be 33-2€ to 38 °C.
mpliance is.checked by inspection.

.12.2.102 * Indication of the mode of operation

en, a BABY CONTROLLED TRANSPORT INCUBATOR operates as an AIR CONTROLLED TRANSP

INC

IBATOR there shall be a clear indication of the mode of npprntinn in use

RT

Compliance is checked by inspection.

201.12.2.103 Temperature 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.

201.12.3 ALARM SYSTEMS

Addition:
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201.12.3.101 * Air circulation fan

If the INFANT TRANSPORT INCUBATOR is provided with an air circulation fan, an audible alarm,
visually identifiable, shall be given and the supply to the heater shall be disconnected before

aH

AZARDOUS SITUATION is created in the event of:

failure of the fan to rotate, or
blocking of the air outlets from the INFANT TRANSPORT INCUBATOR COMPARTMENT, and
when possible, blocking of the air inlet.

In
poi

temperatures specified in 201.11.1.2.2.

Co
TR/

TEMPERATURE of 34 °C. It shall then be checked that the requirement is metwhen in turn:

201
A
ide

Th

aufomatically switched over totthe air control mode with a CONTROL TEMPERATURE of 36

0

Co

Th
ins

intermediatepositions that inhibit alarm activation.

201

Ne event of a failure of the tan, the ME EQUIPMENT shall not emit flames, molten metal
sonous or ignitable gas, and the parts accessible to the INFANT shall not exceéd

mpliance is checked by running the INFANT TRANSPORT INCUBATOR as an AIR\CONTROL
NSPORT INCUBATOR until STEADY TEMPERATURE CONDITION is achieved- at a CONTH

the fan is disabled;

the air circulation outlet to the COMPARTMENT enclosure is blocked by a piece of clos
woven cloth; where a number of separated air inputs are grovided or if protected fi
inadvertent blockage, the second part of the test is not required;

the air inlet is blocked, when applicable.
.12.3.102 * Connector to SKIN TEMPERATURE SENSOR

ABY CONTROLLED TRANSPORT INCUBATOR shall<be“provided with an audible alarm visu
tifiable, which sounds in the event of the cohnector to the SKIN TEMPERATURE SENSOR

becoming electrically disconnected,
having open-circuited leads, or
having short-circuited leads.

e supply to the heater shallibe automatically disconnected or the INCUBATOR shall

,5 °C or a CONTROL TEMPERATURE set by the OPERATOR.
mpliance is checked\by simulating the specified fault conditions and observing the effectj

b MANUFACTURER's recommended sensor shall be connected to the control unit by slo

or
the

LED
ROL

ely
om

Blly

be
°C

g

w1y

erting its/plug into the corresponding socket in order to determine if there are any

.12.3103 Interruption of power supply

Audible alarm and visible indication shall be provided to give warning in the event of
interruption of the power supply to the INFANT TRANSPORT INCUBATOR.

Compliance is checked by disconnecting the power supply while the INCUBATOR is switched

on,

a)

operating the INFANT TRANSPORT INCUBATOR from the main supply;

b) operating the INFANT TRANSPORT INCUBATOR from its TRANSPORTABLE ELECTRICAL POWER

SOURCE.

In both cases, an audible and visual indication of the failure of power supply shall be provided

for

a minimum time of 10 min.


https://iecnorm.com/api/?name=8defffe218630cbcca152c306034e396

- 26 - IEC 60601-2-20:2020 © IEC 2020

201.12.3.104 AuDIO PAUSED of audible alarm

Deliberately silenced audible alarms shall have a maintained visual indication.

Such alarms shall automatically resume their normal function within a time specified by the
MANUFACTURER.

The time necessary for warming up the INCUBATOR from COLD CONDITION may be 30 min.

Compliance is verified by functional check and time measurement.

201.12.3.105 Alarm function test

Mejans shall be provided for the OPERATOR to check the operation of audibley»and visual
alarms. Such means shall be described in the instructions for use.

Compliance is checked by inspection.

201.12.4.2 Indication relevant to safety

Adflition:

201.12.4.2.101 * CO, concentration

Theé MANUFACTURER shall disclose the value of the qmaximum CO, concentration which will
ocqur in the COMPARTMENT under NORMAL CONDITIONS.

Compliance is checked by the following test:

A 4 % mixture of CO, in air shall be administered at a rate of 750 ml/min at a point 10|cm
above the centre of the MATTRESS (seesFigure 201.102, point M) through an 8 mm diamgter
tube in vertical direction from the MATTRESS to the top. CO, concentration at a point 15[cm
from point M shall be measured~when stability is achieved. The measured value shall|be
equial to or less than the value specified by the MANUFACTURER.

201.13 HAZARDOUS:SITUATIONS and fault conditions for ME EQUIPMENT

C

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

201.13.2.2 2Electrical SINGLE FAULT CONDITION

Addlition:

Aphlicbl | | oo ‘ irihg,

which

— cause sparks to occur, or
— increase the energy of sparks, or

— increase temperatures.
201.13.2.6 * Leakage of liquid
Addition:

An INFANT TRANSPORT INCUBATOR shall be so constructed that liquids deposited on the inside
surface of the COMPARTMENT, including the INFANT tray, cannot reduce the safety of the INFANT
TRANSPORT INCUBATOR.
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