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Foreword

This document (EN 13976-2:2011) has been prepared by Technical Committee CEN/TC 239 “Rescue
systems”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by November 2011, and conflicting national standards shall be withdrawn
at the latest by November 2011.

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

This document supersedes EN 13976-2:2003.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this document.

EN 13976-2:2003 has been technically revised. The following points represent the most important changes in
the revision:

1) clarified ambiguous and unclear issues between the two parts (requirements for the transport
incubator system interface conditions and system requirements, respectively);

2) proposed items in order to improve fixation, interchangeability and interoperability of the transport
incubator system when transported in hospitals and between hospitals using different ambulances
and air crafts;

3) adapted the standard to developments in neonatal intensive care;

4) excluded proposals on standards for stretchers, vehicles or medical devices.

EN 13976 consists of the following parts, under the general title: Rescue systems — Transportation of
incubators:

— Part 1: Interface conditions
— Part 2: System requirements.

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

This European Standard gives the requirements for a transport incubator system that will ensure its
interchangeability as well as its safe and effective function in different vehicles or crafts. Such systems are
essential in_allowing the uninterrupted care of patients. Requirements for interface conditions are given in

part 1 (EN_13976-1)).
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1 Scope

This European Standard specifies the requirements for a transport incubator system needed for care and
treatment of infants, used in emergency or planned transport.

It specifies the particular requirements needed to ensure the proper function of equipment during
transportation (e.g. monitors, respirators, infusion pumps, extra corporeal lung support- (ECLS-) systems, gas
supply) and to provide safe transportation for infants and operators.

This European Standard also stipulates that the equipment or systems shall not interfere with the functions of
the ambulance providing transportation.

This European Standard does not give requirements for the vehicles, crafts, devices or incubators as such,

these requirements are found in other standards. However, transport incubators are normally combined with
other equipment to form a “transport incubator system”.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

N 1789, Medical vehicles and their equipment — Road ambulances
N 1861 (all parts), Patient handling equipment used in road ambulances

N 13718-1, Medical vehicles and their equipment — Air ambulances — Part 1: Requirements for medical
devices used in air ambulances

N 13718-4, Medical vehicles and their equipment — Air ambulances — Part 2: Operational and technical
requirements of air ambulances

EN 13976-1:2011, Rescue systems — Transportation of incubators — Part 1: Interface conditions

EN 60601-1|, Medical electrical equipment — Part 1: General requirements for basic safety and essential
performance (JEC 60601-1:2004)

N 60601-1-2, Medical electrical equipment — Part 1-2: General requirements for basic safety and essential
performance — Collateral standard: Electromagnetic compatibility — Requirements and tests
(IEC 60601-1-2:2007, modified)

N _60601-2-20, Medical electrical equipment — Part 2-20: Particular requirements for basic safety and
essential performance of infant transport incubators (JEC 60601-2-20:2009)

RTCA DO 160, Radio Technical Commission for Aeronautics — Environmental conditions and test
procedures for airborne equipment (corresponding to EUROCAE ed-14) /[publication available at the RTCA
Secretariat, Suite 500, 1425 K Street, N.W. Washington DC, 20005, USA]

RTCA DO 199, Radio Technical Commission for Aeronautics — Potential interference to aircraft electronic
equipment from devices carried on board /publication available at the RTCA Secretariat, Suite 500, 1425 K
Street, N.W. Washington DC, 20005, USA]
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 13976-1:2011| apply.

4 General requirements

4.1 System combination

Requirements for interfaces are found in part 1 of this standard (EN_13976-1) and basic requirements for
—

transport incubators are described in 60601-2-20.

Any medical device which is part of the transport incubator system shall be designed for use with neonates
and infants and for use in transport settings. All of the equipment that is integrated or part of the system shall
be tested according to the existing standards relevant to the type of vehicle in which it is to be used.
Equipment employed as part of transport incubator system shall be specified by the manufacturer as having
an intended use in transportation by road and air ambulances and labelled according to the standard.

NOTE Basic requirements for vehicles used as ambulances and medical devices in these vehicles are described in

N 1789 for road ambulances, in EN 13718-1 and EN_13718-2 for air ambulances and in EN_1865 for stretchers.

4.2 Suspension/noise/comfort (shock-absorption)

Ear defenders for the infants shall be used during all transports. Noise from additional equipment shall not

exceed 60 dB(A) as set by EN 60601-2-20.

NOTE Vibration and noise can interfere with the general comfort and well-being of infants. Therefore the vibration to
which they are exposed should be as low as possible. The transportation of the baby should be at an appropriate speed to
ensure the comfort of the baby. High speeds are rarely necessary.

4.3 Temperature conditions

4.3.1 The transport incubator system shall comply with the relevant requirements of EN 60601-2-2Q as a
minimum standard with regard to controlling the internal temperature.

4.3.2 Where the transport incubator system is to be used at extremes of temperature, additional test data
shall be supplied in the accompanying documents. These should include, where relevant, information about

operation during exposure up to + 40 °C for 15 min and —30 °C for 15 min. The effect of wind chill at
intermediate temperatures should be considered.

4.4 Ingress of liquids
All equipment forming part of the transport incubator system shall be drip-proof according to EN 60601-2-20.

If the equipment complies with this standard only with an additional accessory or procedure, the manufacturer
shall describe in the accompanying documents how to comply with this standard.

4.5 Vibration

All equipment forming part of the transport incubator system shall comply with EN 1789 or EN 13718-1 and
N 13718-2.

4.6 Mechanical integrity

All equipment forming part of the transport incubator system shall comply with EN 60601-1.
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N 60601-2-20 applies for transport incubators.

The free fall test in EN 1789 applies (i.e. 0,75 m) for hand-held equipment.
4.7 EMC

All_equipment forming part of the transport incubator system shall comply with EN 60601-1-4 and
N 60601-2-20. Equipment used during air transportation shall comply with RTCA DO 160.

For equipment used for transportation, each user shall carry out mutual compatibility assessments when
required to ensure that all medical equipment functions correctly in each mode of transport and with every
type of equipment for communication and/or navigation to be used during the transport.

NOTE The manufacturer should include the requirement for mutual compatibility assessments in the instructions for
use.
4.8 Mass

The mass of the transport incubator system including its rail parts shall not exceed 140 kg. The requirement
for stretchers defined in EN 1869 is 150 kg minimum loading capacity, a margin of 10 kg for the interface is
used. The TIS shall be marked with its weight.

NOTE 1 This clause does not apply for cases where the trolley is an integral part of the TIS.

NOTE 2 In all cases the mass should be as low as possible. In cases where the TIS has to be transported in air
ambulances more restrictive weight limits may apply.

4.9 Electricity

The transport incubator system shall be capable of operating on 12 V DC, 24 V DC or, 24VDC and 230 V
AC/50 Hz power supplies during transport.

The electrical system shall be designed to prevent the vehicle from draining electrical power from the transport
incubator system or its interface equipment.

4.10 Fixation of component parts

All component parts of the transport incubator system shall be securely fixed in road ambulances in conformity
with EN_1789 and test criteria for the vehicle used or for aircraft as specified by the aviation authorities in

accordance with EN 13718-1|.

4.11 Modifications

Where a transport incubator system is modified by someone other than the original manufacturer of the
transport incubator system, the modifier shall confirm that any additional device is appropriately secured
(according to EN 1789, EN 60601-1)) and that the fixation of the transport incubator system to the vehicle can
still safely carry the extra load (EN 1789 and EN 13718-1/and EN 13718-2).
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Annex A
(informative)

Ergonomics

A.1 Space

A.1.1 In all vehicles used for incubator transport e.g. road ambulances, air ambulances, helicopters, the
transport incubator system should be placed so that the attending medical staff can monitor and care for the
infant, the monitors, and the pumps, and easily perform nursing and medical interventions.

A.1.2 In a road ambulance the incubator should be positioned transversally along the front bulk-head or
longitudinally along the side wall to provide a space of at least 450 mm between the seats for attending staff
and the incubator. See EN 1789.

A.2 Loading

Arrangements to load the equipment into the ambulance should not compromise EC/national regulations
regarding manual handling. The total weight of the medical devices should not affect the stability or operation
of the ambulance, or cause the ambulance to exceed its maximum design weight limits.
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Relationship between this European Standard and the Essential
Requirements of EU Directive 93/42/EEC on medical devices

This European Standard has been prepared under a mandate given to CEN by the European Commission to
provide a means of conforming to Essential Requirements of the New Approach Directive 93/42/EEC on

medical devices.

Once this standard is cited in the Official Journal of the European Union under that Directive and has been
implemented as a national standard in at least one Member State, compliance with the clauses of this
standard given in Table ZA.1 confers, within the limits of the scope of this standard, a presumption of
conformity with the corresponding Essential Requirements of that Directive and associated EFTA regulations.

If a transport incubator system is placed on the market as a system or procedure pack then the rules of Article
12 in Directive 93/42/EEC medical device directive would apply.

Table ZA.1 — Correspondence between this European Standard and Directive 93/42/EEC on medical

devices

Clause(s)/sub-clause(s) of this
EN

Essential Requirements (ERs)
of Directive 93/42/EEC

Qualifying remarks/Notes

4.2

12.7.3

4.4

7.6

Ingress of liquids only

WARNING — Other requirements and other EU Directives may be applicable to the product(s) falling within

the scope of this standard.
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format, by becoming a BSI Subscribing Member.

PLUS is an updating service exclusive to BSI Subscribing Members. You will
automatically receive the latest hard copy of your standards when they're

revised or replaced.

To find out more about becoming a BSI Subscribing Member and the benefits

of membership, please visit bsiaroun.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards
publications on your intranet. Licences can cover as few or as many users as you
wish. With updates supplied as soon as they're available, you can be sure your
documentation is current. For further information, email bsmusales@bsigroup.com.
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Revisions
Our British Standards and other publications are updated by amendment or revision.
We continually improve the quality of our products and services to benefit your

business. If you find an inaccuracy or ambiguity within a British Standard or other
BSI publication please inform the Knowledge Centre.

Copyright

All the data, software and documentation set out in all British Standards and
other BSI publications are the property of and copyrighted by BSI, or some person
or entity that owns copyright in the information used (such as the international
standardization bodies) and has formally licensed such information to BSI for
commercial publication and use. Except as permitted under the Copyright, Designs
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system
or transmitted in any form or by any means — electronic, photocopying, recording
or otherwise — without prior written permission from BSI. Details and advice can
be obtained from the Copyright & Licensing Department.
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