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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 1-11: General requirements for basic safety and essential
performance — Collateral Standard: Requirements for medical

in the home healthcare environment

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
pll national electrotechnical committees (IEC National Committees). The object of NEC 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, ‘Technical 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
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordance with conditions determined
pgreement 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 technical 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
Mmisinterpretation by any end user.

n order to promote international uniformity, |EC."National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possiblevin their national and regional publications. Any divergeg
between any |IEC Publication and the corresponding national or regional publication shall be clearly indicate]
he latter.

EC itself does not provide any attestation of conformity. Independent certification bodies provide confor
pssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for
services carried out by independent-certification bodies.

Al users should ensure thathey have the latest edition of this publication.

No liability shall attach to 1EC 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 nhature whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses 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 subjeq
patent.rights. IEC 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 publications is

t of

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International standard IEC 60601-1-11 has been prepared by a joint working group of
IEC subcommittee 62A: Common aspects of electrical equipment used in medical practice of
IEC technical committee 62: Electrical equipment in medical practice and 1ISO subcommittee
SC3: Lung ventilators and related devices, of ISO technical committee 121: Anaesthetic and

res

piratory equipment.

It is published as a double logo standard.

This second edition constitutes a collateral standard to IEC 60601-1 (third edition, including
Amendment 1): Medical electrical equipment — Part 1: General requirements for basic safety

and essential performance, hereafter referred to as the general standard.

Thi
20

Thi
mo

The text of this collateral standard is based on the follewing documents:

Ful
rep
17

Thi

In
saf

0, and constitutes a technical revision.

b most significant changes with respect to the previous edition include” the follow
difications:
correction of test method for relative humidity control at temperatures above 35 °C;

redrafting of subclauses that altered instead of adding to the.general standard or ot
collateral standards; and

harmonizing with the changes to the amendments to/the general standard and ot
collateral standards.

FDIS Report on voting
62A/959/FDIS 62A/978/RVD

| information on the voting for the approval of this collateral standard can be found in
ort on voting indicated in the above table. In I1SO, the standard has been approved
P-members out of 17 having cast™a vote.

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

he IEC 60601 series_of publications, collateral standards specify general requirements
ety applicable to;
a subgroup of MEDICAL ELECTRICAL EQUIPMENT (e.g. radiological equipment); or

a specifi¢seharacteristic of all MEDICAL ELECTRICAL EQUIPMENT, not fully addressed in
generakstandard (e.g. ALARM SYSTEMS).

In llhis collateral standard, the following print types are used:

s second edition cancels and replaces the first edition of IEC 60601-1-11, published i

ing

ner

her

the
by

for

the

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 COLLATERAL STANDARD OR
NOTED: SMALL CAPITALS.

In referring to the structure of this collateral standard, the term

“clause” means one of the numbered divisions within the table of contents, inclusive of
subdivisions (e.g. Clause 7 includes subclauses 7.1, 7.2, etc.);

“subclause” means a numbered subdivision of a clause (e.g. 7.1, 7.2 and 7.3.1 are
subclauses of Clause 7).

AS

all

all
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References to clauses within this standard are preceded by the term “Clause” followed by the
clause number. References to subclauses within this collateral standard are by number only.

In this standard, the conjunctive “or” is used as an “inclusive or” so a statement is true if any
combination of the conditions is true.

The verbal forms used in this standard conform to usage described in Annex H of the ISO/IEC
Directives, Part 2. For the purposes of this standard, the auxiliary verb:

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

Clg
are

Al

equiipment, can be found on the IEC website.

th
rel

NO
marf
revi
ther
pub
pub

[E The attention of Member Bodies-iand National Committees is drawn to the fact that equipn

5ed ISO or IEC publication in which to make products in accordance with the new requirements and to e

with this standard,

“should” means that compliance with a requirement or a test is recommended but_is hot

mandatory for compliance with this standard;
“may” is used to describe a permissible way to achieve compliance with a requirement
test.

uses, subclauses and definitions for which a rationale is provided in informative Anne
marked with an asterisk (*).

or

st of all parts of the IEC 60601 series, published under the general title: Medical electrical

stability date indicated on the IEC web site under)"http://webstore.iec.ch” in the dpta

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

ted to the specific publication. At this date, the publication will be

reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.

ent

ufacturers and testing organizations, mmay need a transitional period following publication of a new, amendefl or

hselves for conducting new or.revised tests. It is the recommendation of the committee that the content of
ication be adopted for mandatory implementation nationally not earlier than 3 years from the datsg
ication.

uip
this
of

IMI
tha
un
co

PORTANT - Thecolour inside' logo on the cover page of this publication indicates

t it contains~ colours which are considered to be useful for the corre
Herstanding.of its contents. Users should therefore print this document using
our printer.

ct
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INTRODUCTION

Medical practice is increasingly using MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL
SYSTEMS for monitoring, treatment or diagnosis of PATIENTS in the HOME HEALTHCARE
ENVIRONMENT (see 3.1). The safety of MEDICAL ELECTRICAL EQUIPMENT in this uncontrolled
environment with regard to the electrical installation and its related safety and protection
means is a cause for concern.

The potential lack of training of the LAY OPERATOR and possibly of those supervising the use of
the MEDICAL ELECTRICAL EQUIPMENT or MEDICAL ELECTRICAL SYSTEM and their level of education
neid to be addressed in the development of the ACCOMPANYING DOCUMENTS and inihe

relegvant marking on the equipment itself so that this material can be understood., This
collateral standard gives special guidance on how this should be addressed in the instructipns
for|use.

This collateral standard was developed with contributions from clinicians, .engineers 4nd
regulators. The terminology, requirements, general recommendations and. guidance of this
collateral standard are intended to be useful for MANUFACTURERS of \MEDICAL ELECTRICAL
EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS and for technical committees responsible for fhe
devVelopment of particular standards.
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MEDICAL ELECTRICAL EQUIPMENT -

Part 1-11: General requirements for basic safety and essential
performance — Collateral Standard: Requirements for medical
electrical equipment and medical electrical systems used
in the home healthcare environment

1.1

This International Standard applies to the BASIC SAFETY and ESSENTIAL \PERFORMANCE
MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS—he#eaﬂer—Feie#ed—te
RER for use in fhe
the

MES

ins
ME
pef

Thi
for
sol

ME
usq

EXA
prof

NO
unr

1.2

HOME HEALTHCARE ENVIRONMENT as deflned in 3.1, and specn‘led by the MANUFACTURER in
ructions for use. This International Standard applies regardless of whether fhe
EQUIPMENT or ME SYSTEM is intended for use by a LAY OPERATOR or by trained healthcpre

Scope, object and related standards

* Scope

sonnel.

EE1—The HOME HEALTHCARE ENVIRONMENT%\AELEQHWENT—&HG—M%S%?EMS—G&H—&LS&

the dwelling place in which a PATIENT lives;

continually available when PATIENTS arée present.

s International Standard does not“apply to ME EQUIPMENT and ME SYSTEMS intended sol
use in the EMERGENCY MEDIGAL SERVICES ENVIRONMENT, covered by IEC 60601-1-12

SYSTEMS can be intended for multiple use environments, and as such, if also intended
in the HOME HEALTHCARE ENVIRONMENT, are within the scope of this standard.

MPLE ME EQUIPMENT or ME SYSTEMS intended for both the HOME HEALTHCARE ENVIRONMENT and
essional healthearefacility environment.

tliable electrical sources and poor electrical grounding.

Object

£

of

other places where PATIENTS are present both indoors and outdoors, excluding
professional healthcare facility environmients where OPERATORS with medical training pre

ely
or

ely for use in professional_ healthcare facilities covered by IEC 60601-1 without fhe
addlitions of IEC 60601-1-12Y0r this collateral standard. Nonetheless, ME EQUIPMENT

or
for

the

[E-2 HOMEWEALTHCARE ENVIRONMENT ME EQUIPMENT and ME SYSTEMS can frequently be used in locations With

The object of this collateral standard is to specify general requirements that are in addition to

tho

1.3

1.3.

se of the general standard and to serve as the basis for particular standards.

Related standards

1 IEC 60601-1

For ME EQUIPMENT and ME SYSTEMS, this collateral standard complements IEC 60601-1.

When referring to IEC 60601-1 or to this collateral standard, either individually or in
combination, the following conventions are used:

"the general standard" designates IEC 60601-1 alone;
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"this collateral standard" designates IEC 60601-1-11 alone;

"this standard" designates the combination of the general standard and this collateral

standard.

2 Particular standards

A requirement in a particular standard takes priority over the corresponding requirement in
this collateral standard.

Th
ar
un
am

NO
(in

NO

CI$PR 11:2009, Industrial, scientific and medical equipment —XRadio-frequency disturba
characteristics — Limits and methods of measurement

IEQ 60068-2-27:2008, Environmental testing — Part ,2427: Tests — Test Ea and guidan

Sh

IEQ 60068-2-31:2008, Environmental testing —Part 2-31: Tests — Test Ec: Rough hand
shqcks, primarily for equipment-type specimerns

IEQ 60068-2-64:2008, Environmental testing Part 2-64: Tests — Test Fh: Vibration, broadba
ranidom and guidance

IEQ 60529:1989, Degrees of protection provided by enclosures (IP Code)
Amendment1-(1999)yH

IE¢ 60529:1989/AMD1:1989

IEG 60529:1989/AMD2:20713 2)

IEQ 60601-1:2005;-Medical electrical equipment — Part 1: General requirements for basic
safiety and essential performance
IEG 60601-1:2005/AMD1:2012 3)

IEQ 606014=1-2:2007 2014, Medical electrical equipment — Part 1-2: General requirements
bagicssafety and essential performance — Collateral Standard: Electromagnetic-compatib]

dis

following documents, in whole or in part, are normatively referenced in this document 4
indispensable for its application. For dated references, only the edition cited applies.

nd
-or

ated references, the latest edition of the referenced document (including any

ndments) applies.

[E 1 The way in which these referenced documents are cited in normative requiremenis determines the ex|
vhole or in part) to which they apply.

[E 2 Informative references are listed in the bibliography on page 61.

Dck

ent

jIce

ing

nd

for

,l,.ty

furbances —Requirements and tests

IEC 60601-1-6:2010, Medical electrical equipment — Part 1-6: General requirements for basic
safety and essential performance — Collateral standard: Usability
IEC 60601-1-6:2010/AMD1:2013) 4)

There exists a consolidated edition 2.2 (2013) including IEC 60529:1989 and its Amendment 1 (1999)
Amendment 2 (2013).

There exists a consolidated edition 3.1(2012) including IEC 60601-1:2005 and its Amendment 1 (2012).
There exists a consolidated edition 3.1 (2013) including IEC 60601-1-6:2010 and its Amendment 1 (2013).

and
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IEC 60601-1-8:2006, Medical electrical equipment — Part 1-8: General requirements for basic
safety and essential performance — Collateral standard: General requirements, tests and
guidance for alarm systems in medical electrical equipment and medical electrical systems
IEC 60601-1-8:2006/AMD1:2012 5)

IEC 60601-1-12:2014, Medical electrical equipment — Part 1-2: General requirements for
basic safety and essential performance — Collateral Standard: Requirements for medical
electrical equipment and medical electrical systems intended for use in the emergency
medical services environment

IECG 62366:2007, Medical devices — Application of usability engineering to medical devices
IE¢ 62366:2007/AMD1:2014 6)

ISQ 7000, Graphical symbols for use on equipment — Registered symbols. Avallable fr¢m:
http://www.graphical-symbols.info/equipment

ISQ 7010:2011, Graphical symbols — Safety colours and safety signs —“Registered safety
sighs

IS¢ 7010:2011/AMD1:2012
ISP 7010:2011/AMD2:2012
ISP 7010:2011/AMD3:2012
ISP 7010:2011/AMD4:2013
IS® 7010:2011/AMD5:2014

ISQ 15223-1:2012, Medical devices — Symbols to{be” used with medical device labg¢ls,
labglling and information to be supplied — Part 1: Gehéral requirements

3 | Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60601-1:2005 Ind
IEG 60601-1:2005:AMD1:2012, IEC,60601-1-2:2007 2014, IEC 60601-1-6:2010 gnd
IEG 60601-1-6:2010/AMD1:2013, IEC 60601-1-8:2006 and IEC 60601-1-8:2006/AMD1:20(12,
IEG 60601-1-12:2014, IEC 6236652007 and the following definitions apply.

NOTE 1 Where the terms “voltage® and “current” are used in this document, they mean the r.m.s. values of an
altefnating, direct or composite voltage or current unless stated otherwise.

NOTE 2 The term “electfrical equipment” is used to mean ME EQUIPMENT or other electrical equipment. This
stanpdard also uses the. term “equipment” to mean ME EQUIPMENT or other electrical or non-electrical equipmert in
the [context of an ME SYSTEM.

NOTE 3 An index‘of defined terms used in this collateral standard is found beginning on page 63.

3.1

HOME HEALTHCARE ENVIRONMENT

dwelling place in which a PATIENT lives or other places where PATIENTS are present, excluding
professional healthcare facility environments where OPERATORS with medical training are
continually available when PATIENTS are present

5) There exists a consolidated edition 2.1 (2012) including IEC 60601-1-8:2006 and its Amendment 1 (2012).
6) There exists a consolidated edition 2.1 (2014) including IEC 62366:2007 and Amendment 1 (2014).
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EXAMPLES In a car, bus, train, boat or plane, in a wheelchair or walking outdoors.

Note 1 to entry: Professional healthcare facilities include hospitals, physician offices, freestanding surgical
centres, dental offices, freestanding birthing centres, limited care facilities, first aid rooms or rescue rooms,
multiple treatment facilities and emergency medical services.

Note 2 to entry:
ENVIRONMENTS.

For the purpose of this collateral standard, nursing homes are considered HOME HEALTHCARE

Note 3 to entry:
vehicles.

Other places where a PATIENT is present include the outdoor environment, while working and in

J,

3.2
*L
<a

Y
ttj> term referring to non-professional or professional without relevant specialized trainin

EX4

MPLES LAY OPERATOR, LAY RESPONSIBLE ORGANIZATION.

{—I'Eﬁ ) )

EXAMPLE A ventilator for a ventilator-dependent PATIENT intended for use-in-the HOME HEALTHCARE ENVIRONMEANT-
3.3

SHELF LIFE

maximum period of time that an item can be storé&d prior to its first use under the conditipns
degcribed in its labelling and remain suitable for\use

3.

TRANSIT-OPERABLE

<adlj> term referring to TRANSPORTABLE equipment whose INTENDED USE includes operation
whlle it is being moved

EXAMPLES TRANSPORTABLE ME EQUJPMENT that is BODY-WORN, HAND-HELD, attached to a wheelchair, or used jn a
car,| bus, train, boat or plane.

Notg 1 to entry: For the plrpose of this standard, TRANSIT-OPERABLE use in the HOME HEALTHCARE ENVIRONMENT
can|include use indoors,.eutdoors and in vehicles.

2

Us+
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4

4.1

General requirements

* Additional requirements for SUPPLY MAINS for ME EQUIPMENT and ME SYSTEMS

ME EQUIPMENT or ME SYSTEMS intended for the HOME HEAITHCARE ENVIRONMENT

he

ch4
for]

HEA
in
of

resjuscitate a PATIENT, SUPPLY MAINS in the HOME HEALTHCARE ENVHRONMENT shall be assuned
have the following characteristics: no voltage in excess of 110°% or lower than 80 % ofr}he

to
NO
cor

Th
EN

and at least 24,8 V to 30,3 V for operation from 24V d.c. SUPPLY MAINS.

ME
SAH
SUf
SUH

4.2
4.2

All
cor

NO
con
das|
11.

racteristics of the suPpPLY MAINS specified in 4.10.2 of the general standard apply,-exg

replacementof the fifth-dash-asfollews: with the following additions.

for—nonR-LIFE-SUPPORFING—ME EQUIPMENT—OF—ME-SYSTEMS, SUPPLY MAINS _in\ the HQ

xcess of 110 % or lower than 85 % of the NOMINAL voltage between anylof-the conduct
he system or between any of these conductors and earth.

for LIFE-SUPPORTING— For ME EQUIPMENT or ME SYSTEMS intended(te ‘actively keep alive

b pt

ME

LTHCARE ENVIRONMENT shall be assumed to have the following characteristies: no voltage

pors

or

MINAL voltage between any of the conductors of the system or between any of th
ductors and earth.

b RATED range of NOMINAL voltage of the ME®EQUIPMENT in the HOME HEALTHCA
IRONMENT shall include at least 12,4 V to 15,1 MXar operation from 12 V d.c. SUPPLY MA

EQUIPMENT and ME SYSTEMS in the HOME)HEALTHCARE ENVIRONMENT shall maintain BA

trol of the test cRamber.

[E In IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012, the MANUFACTURER specifies the permiss
Hitions of use€, including conditions for transport and storage in the technical description (see 7.9.3.1, sed
h). These\conditions are referenced in requirements for testing throughout the general standard, (e.g. 5.3

).

ETY and ESSENTIAL PERFORMANCE durihg and following a 30 s dip to 10 V from a 12 V (.c.

se

RE
INS

SI1C

PLY MAINS and during and following*a 30 s dip to 20 V for operation from a 24V ¢.c.
PLY MAINS.
* Environmental conditions for ME EQUIPMENT
1 General
environmental tests\*at temperatures below +5 °C need not be performed with humidgity

ible
ond
and

4.2

2 * Environmental conditions of transport and storage between uses

The instructions for use shall indicate the permissible environmental conditions of transport
and storage of ME EQUIPMENT after the ME EQUIPMENT has been removed from its protective
packaging and subsequently between uses.

Unless otherwise indicated in the instructions for use or if the ME EQUIPMENT is STATIONARY,

the ME EQUIPMENT shall-complywith-this-standard-and-shall remain operational in NORMAL USE

within its specification and the requirements of this standard after transport or storage in the

foll

owing environmental-temperature range:

— 25 °C-withoutrelative-humidityceontrel: to + 5 °C, and
+70+ 5 °C to + 35 °C at a relative humidity up to-93 90 %, non-condensing;
> 35 °C to 70 °C at a water vapour pressure up to 50 hPa
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after having been removed from its protective packaging and subsequently between uses.

NOTE 1 This represents class 7K3 as described in IEC TR 60721-4-7:2001 [7] n.

If the instructions for use state a more restricted range of environmental transport and storage
conditions between uses, these environmental conditions shall be:
— justified in the RISK MANAGEMENT FILE;

— marked on the ME EQUIPMENT, unless such marking is not practicable, in which case the
more restricted range need only be disclosed in the instructions for use; and

— |marked on the carrying case, if the instructions for use indicate that the ME EQUIPMENT is
intended to be transported or stored in a carrying case between uses.

Symbols 5.3.5 (ISO 7000-0534 (2004-01)), 5.3.6 (ISO 7000-0533 (2004-01)YJor 5.7
(ISP 7000-0632 (2004-01)) of ISO 15223-1:2012 may be used to mark the temgerature range
(sele Table C.1, symbols 2, 3 and 4). Symbol 5.3.8 (ISO 7000-2620) of ISO 15223-1:2012 npay
be lused to mark the humidity range (see Table C.1, symbol 5) and symbal 5.3.9 (ISO 70p0-
2621) of ISO 15223-1:2012 may be used to mark the atmospheric pressure range (see Taple
C.1, symbol 6). Where ME EQUIPMENT has different markings for conditions of transport?nd
stofage between uses, continuous operating conditions (see 4.2.3-1Jand transient operafing
conditions (see 4.2.3.2), those markings shall be accompanied By supplementary markfng
(e.g. appropriate wording) except where the respective applicability would be obvious (g.g.
limjts for transport and storage between uses on the carryipg‘ease and limits for operation{on
thel ME EQUIPMENT itself).

Compliance is checked by the following test and, whet.a more restricted range is stated in the
instructions for use, inspection of the RISK MANAGEMENT FILE.

a) | Prepare the ME EQUIPMENT for transport oristorage according to instructions for use.

FXAMPLES Removal of batteries, emptying fluid“reservoirs.

b) |Expose the ME EQUIPMENT to its lowest specified environmental transport and storage
conditions (temperature _2 °C):

— for at least-24 16 h; or

— confirm that the ME EQU/IPMENT reaches THERMAL STABILITY for at least 2 h.

c) | Then expose the ME. EQUIPMENT to 34 °C £4 °C and 90 % — 0 % + 6 % relative humidlity
until the test chamber reaches equilibrium. The transition from low to high temperature
conditions shouldYe made slowly enough to provide a non-condensing environment. Hold
for at least 2 A,

d) |Then expese the ME EQUIPMENT to its highest specified environmental transport and
storagerconditions, but not requiring a water vapour partial pressure greater than 50 hPa,

(temperature +4 °C-and-relative-humidity-+-3-%)for):

= for at least-24 16 h; or
- conf/rm that the ME EQUIPMENT reaches THERMAL STABILITY for at Ieast 2 h.—The

NOTE 2 The intent of specifying a minimum duration of the exposure to both the low and high temperature
conditions is to ensure that the entire ME EQUIPMENT reaches the stated conditions.

e) At the end of this conditioning period, allow the ME EQUIPMENT to return and stabilize at the
operating conditions of NORMAL USE.

f) Evaluate the ME EQUIPMENT to its specifications and confirm that it provides BASIC SAFETY
and ESSENTIAL PERFORMANCE.

7 Figures in square brackets refer to the Bibliography.
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4.2.3 * Environmental operating conditions
4231 Continuous operating conditions

The instructions for use shall indicate the permissible environmental operating conditions of
the ME EQUIPMENT.

NOTE 1 The environmental operating conditions should be marked on TRANSIT-OPERABLE ME EQUIPMENT, unless
such marking is not practicable, in which case the environmental operating conditions need only be disclosed in the
instructions for use.

Un CToo UthUIVV;DC ;Ild;bdtcd ;II thc illbtlubtiullb fUI usSt, thc VIE E\WUIFIVIENT th“ bUIIIp:y vvith ItS
spégcifications and all the requirements of this standard when operated in NORMAL USE~unfer
the| following environmental operating conditions:
— |a temperature range of + 5 °C to + 40 °C;

— |a relative humidity range of 15 % to-93 90 %, non-condensing, but not requiring a wgter
vapour partial pressure greater than 50 hPa; and

— |an atmospheric pressure range of 700 hPa to 1 060 hPa.

NOTE 2 This represents class 7K1 as described in IEC TR 60721-4-7:2001 [7].

If the instructions for use state a more restricted range of enviroimental operating conditions,
thelse conditions shall be:
— Jjustified in the RISK MANAGEMENT FILE;

— |marked on the ME EQUIPMENT, unless such marking is not practicable, in which case fhe
more restricted range need only be disclosed in the.nstructions for use; and

— |marked on the carrying case if the instructiohs for use indicate that the ME EQUIPMENT is
intended to be operated in a carrying case:

Symbols 5.3.5 (ISO 7000-0534 (2004-81)), 5.3.6 (ISO 7000-0533 (2004-01)) or 5pB.7
(ISP 7000-0632 (2004-01)) of ISO 152283-1:2012 may be used to mark the temperature ragge
(s Table C.1, symbols 2, 3 and 4). Symbol 5.3.8 (ISO 7000-2620 (2004-01))| of
ISQ 15223-1:2012 may be used g mark the humidity range (see Table C.1, symbol 5) and
syrhbol 5.3.9 (ISO 7000-2621 ((2004-01)) of ISO 15223-1:2012 may be used to mark [he
atmospheric pressure range (see Table C.1, symbol 6). Where ME EQUIPMENT has different
mafkings for continuous ©perating conditions and transient operating conditions (4.2.3]2),
thgse markings shall be accompanied by supplementary marking (e.g. appropriate wording).

The ME EQUIPMENT ;shall comply with its specifications and all the requirements of lhis
stapdard whent.operated in NORMAL USE under the specified environmental operafing
conditions.

Compliance is checked by the following test and, when a more restricted range is stated in the
instructions for use, inspection of the RISK MANAGEMENT FILE:

a) Set up the ME EQUIPMENT for operation according to its INTENDED USE.
b) Expose the ME EQUIPMENT to-the-ambient-conditionsfor 20 °C + 4 °C:
— for at least 6 h, or
— confirm that the ME EQUIPMENT reaches THERMAL STABILITY for at least 2 h.

c) Evaluate the ME EQUIPMENT to its specifications and confirm that it provides BASIC SAFETY
and ESSENTIAL PERFORMANCE. The evaluation of BASIC SAFETY need not include LEAKAGE
CURRENT and dielectric strength testing.

d) Evaluate the ME EQUIPMENT to its specifications and confirm that it provides BASIC SAFETY
and ESSENTIAL PERFORMANCE while at the lowest specified atmospheric pressure. The
evaluation of BASIC SAFETY need not include LEAKAGE CURRENT and dielectric strength
testing.
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e) Evaluate the ME EQUIPMENT to its specifications and confirm that it provides BASIC SAFETY
and ESSENTIAL PERFORMANCE while at the highest specified atmospheric pressure. The
evaluation of BASIC SAFETY need not include LEAKAGE CURRENT and dielectric strength
testing.

NOTE 3 For ME EQUIPMENT that is pressure-sensitive (e.g. utilizes or measures gas or pressures or uses
membrane switches), evaluation of BASIC SAFETY and ESSENTIAL PERFORMANCE while the pressure changes in either
direction can be needed.

f) Relieve the pressure in the pressure chamber.
g) Cool the ME EQUIPMENT to its lowest specified environmental operating conditions

0 o . . M — N M " e Oli)
(erriperature _4 C ariagrelatve ridrriidity iess triarr or equarl to 1o 7o).

NOTE 4 Some test chambers can require a mode change to reach this combination of temperature and(humidify.
h) |Hold the ME EQUIPMENT at its lowest specified environmental operating conditions:
— for at least 6 h, or

— confirm that the ME EQUIPMENT reaches THERMAL STABILITY for at least 2 h.

i) |Evaluate the ME EQUIPMENT to its specifications and confirm that it provides BASIC SAFETY

and ESSENTIAL PERFORMANCE. The evaluation of BASIC SAFETY nged not include LEAKAGE
CURRENT and dielectric strength testing.

j) |Warm the ME EQUIPMENT to its highest specified continuous environmental operating
conditions, but not requiring a water vapour partial ,pressure greater than 50 hPa,

(temperature +‘(‘) °C-and-relative-humidity +3-%). The trahsition from low to high conditions
should be made slowly enough to provide a non-cndensing environment.

k) |Hold the ME EQUIPMENT at—its—highest-specified—environmental-operating the conditipns
of j):

— for at least 6 h, or

— confirm that the ME EQUIPMENT reaches THERMAL STABILITY for at least 2 h.

/) |Evaluate the ME EQUIPMENT to its.specifications and confirm that it provides BASIC SAFETY
and ESSENTIAL PERFORMANCE. The evaluation of BASIC SAFETY need not include LEAKAGE
CURRENT or dielectric strengthJtesting.

4.2|13.2 * Environmentahshock to TRANSIT-OPERABLE ME EQUIPMENT

If the instructions fof\ use state a wider range of continuous environmental operaﬂiang
conditions than those\indicated in 4.2.3.1, the TRANSIT-OPERABLE ME EQUIPMENT shall mainfain
BAS$IC SAFETY and (ESSENTIAL PERFORMANCE in the presence of condensation and thermal shock
resulting from rapid changes in environmental temperature and humidity during INTENDED U$E.

Cofnplianee.is checked by the following test:

a) | Sét'up the ME EQUIPMENT for operation according to its INTENDED USE.

b) Expose—the MEEQUIPMENT toTtsfowest —speciflfed—envirommental—operating—conditions
(temperature 72 °C and relative humidity less than or equal to 15 %).

c) Hold the ME EQUIPMENT at its lowest specified environmental operating conditions:
— for at least 6 h, or
— confirm that the ME EQUIPMENT reaches THERMAL STABILITY for at least 2 h.

d) Expose the ME EQUIPMENT to its highest specified environmental operating conditions, but not
requiring a water vapour partial pressure greater than 50 hPa, within 5 min (temperature

+‘B °C-and-relative-humidity+-3-%).

e) While maintaining the environment of the ME EQUIPMENT to the conditions in d), evaluate
the ME EQUIPMENT to its specifications and confirm that it continues to provide BASIC
SAFETY and ESSENTIAL PERFORMANCE until the ME EQUIPMENT reaches THERMAL STABILITY or
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for at least 2 h. The evaluation of BASIC SAFETY need not include LEAKAGE CURRENT or dielectric

strength testing because of the pollution degree ratings required by the general standard.

A separate test sample may be used for the following tests.

f)

Set up the ME EQUIPMENT for operation according to its INTENDED USE.

g) Expose the ME EQUIPMENT to its highest specified environmental operating conditions, but
not requiring a water vapour partial pressure greater than 50 hPa, (temperature *‘5 °C-and

relative-humidity + 3-%).

h)

V)

Hotd-themME-EQUtPMENTatfts-highest-specifiedenvironmentat-operatingconditions:
— for at least 6 h, or
— confirm that the ME EQUIPMENT reaches THERMAL STABILITY for at least 2 h.

Expose the ME EQUIPMENT to its lowest specified environmental operating™ conditi

(temperature _2 °C and relative humidity less than or equal to 15 %) within & min.

While maintaining the environment of the ME EQUIPMENT to the conditions in i), evaly
the ME EQUIPMENT to its specifications and confirm that it continues to provide BA
SAFETY and ESSENTIAL PERFORMANCE until the ME EQUIPMENT reacheS THERMAL STABILITY
for at least 2 h. The evaluation of BASIC SAFETY need not inglide LEAKAGE CURRENT
dielectric strength testing.

DS

ate
SIC
or
or

NOTE While the ME EQUIPMENT is warming or cooling, the evaldation of BASIC SAFETY and ESSEN[IAL

PERFORMANCE is repeated for two hours or until THERMAL STABILITY is reached.

5

In @4ddition to the requirements of 5.9.2.1 of theygeneral standard, parts of ME EQUIPMENT t

are

testing. In case of doubt, a part of ME EQUIPMENT that is to be regarded as an ACCESSIBLE P
is determined by a test with the small finger probe shown in Figure 1, applied in a bent
straight position:

* General requirements for testing ME EQUIBPMENT

to be regarded as ACCESSIBLE PARTS are identified by inspection and, where necessary,

for all positions of the ME EQUIPMENT when operated as in NORMAL USE; and

holders, when:
i) the ACCESS COVERS can be opened without the use of a ToOL, or

i) the instructions for use instruct a LAY OPERATOR to open the relevant ACCESS COVER.

hat
by
ART
or

after opening ACCESS COVERS and removal of parts, including lamps, fuses and fiise



https://iecnorm.com/api/?name=1a32170ade6ece53dd8b89566b00e16c

NO
The
extd
sani

NO

[IEQ

6

In

-18 — IEC 60601-1-11:2015 RLV © IEC 2015

Dimensions in millimetres

464,3+0,8 101,6 £ 0,3 44 £ 0,15

Axes of joints

A

B

I I P ’ l_ U556 t‘u,l ‘ Hemisphenc
11

Extension of handle ‘ \ \

Collar

Finger: metal material

Handle: insulating material

[E 1 The extension of the handle represents the arm of the ‘ehild.

handle is provided with an extension 464,3 mm lengy'and the probe should be applied with or without
nsion, whichever is the more onerous condition. Both joints shall permit movement in the same plane and
e direction through an angle of 90°.

[E 2 This probe is intended to simulate accéss to hazardous parts by children of 36 months or less.

61032:1997 [9], Figure 13]

Figure 1 — Small finger probe @ 5,6

* Classification of ME EQUIPMENT and ME SYSTEMS

int¢nded for the"\HOME HEALTHCARE ENVIRONMENT is PERMANENTLY INSTALLED, it:

shall b& GLASS Il or INTERNALLY POWERED;
shall not have a FUNCTIONAL EARTH TERMINAL; and

addition to thé requirements in 6.2 of the general standard, unless the ME EQUIPME

FC

this
the

NT

if.lequipped with APPLIED PARTS, shall have either TYPE BF APPLIED PARTS or TYPE CF APPL

IED

PARTS.

Compliance is checked by inspection.

7

7.1

ME EQUIPMENT identification, marking and documents

* USABILITY of the ACCOMPANYING DOCUMENTS

In addition to the requirements of 7.1.1 of the general standard, the USABILITY of the
identification, marking and ACCOMPANYING DOCUMENTS intended for the LAY OPERATOR or LAY
RESPONSIBLE ORGANIZATION shall be evaluated based on an OPERATOR PROFILE that includes a
maximum minimum of eight years of education.
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ME EQUIPMENT and ME SYSTEMS intended for the HOME HEALTHCARE ENVIRONMENT should be
designed to be simple to use and not require reference to complex ACCOMPANYING
DOCUMENTS.

Compliance is checked by inspection of the results of the USABILITY ENGINEERING PROCESS.

7.2 * Additional requirements for marking of IP classification

e cHO R—aaaH St e HhareSsS— o wWareror-parti elHaremhate 1+t s rovaeagab Vv —a—ecarrPHRga—ecdilse
3

a¥a N
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S a——o N

SURE
n-the

a
G

Nnaln nNe adegaree-—o nrote on—bn
c Saoas oHO S S cl
&

In Iddition to the requirements of 7.2.9 of the general standard, if some or all of/the protectjon
against the ingress of water or particulate matter is provided by a carrying ease, then

— |the ENCLOSURE of the ME EQUIPMENT shall be marked with its degree of protection gnd
safety sign ISO 7010-W001 (see IEC 60601-1:2005, Table D.2, safety sign 2),
e as well as with 'keep dry', or

e the symbol SO 15223-1:2012, 5.3.4 (ISO 7000-0626) (2004-01)) (see Table (.1,
symbol 1).

— |the carrying case shall be marked with its degree of protection.

A ¢arrying case that is not intended to provide/protection against the ingress of water| or
pafticulate matter need not be marked.

EXAMPLE If for TRANSIT-OPERABLE ME EQUIPMENT, the ENCLOSURE provides the protection against the ingresp of
parficulate matter and the carrying case provides the, protection against the ingress of water, the ENCLOSURE of|the
ME EQUIPMENT would be marked IP20 and the carfying case would be marked IP02.

mpliance is checked by-inspection and by application of the tests and criteria of 7.1.2 gnd
.3 of the general standard.

NGO
- O

7.3 ACCOMPANYING DOCUMENTS
7.31 Contact information

In addition to the requirements of 7.9.1 and 16.2 of the general standard, the ACCOMPANY|NG
DOCUMENTS for ME EQUIPMENT that is intended for use by a LAY OPERATOR shall indicate that
thel LAY OPEFRATOR Or 1 AY RESPONSIRIE ORGANIZATION should contact the MANUFACTURER aor the

MANUFACTURER'S representative:

— for assistance, if needed, in setting up, using or maintaining the ME EQUIPMENT or
ME SYSTEM; or

— to report unexpected operation or events.
The ACCOMPANYING DOCUMENTS shall include a postal address and either a telephone number

or web address through which the LAY OPERATOR or LAY RESPONSIBLE ORGANIZATION can
contact the MANUFACTURER or the MANUFACTURER'S representative.
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7.3.2 LAY OPERATOR briefing information

When appropriate in addition to the requirements of 7.9.1 and 16.2 of the general standard,
the ACCOMPANYING DOCUMENTS shall include the details necessary for the healthcare
professional to brief the LAY OPERATOR or LAY RESPONSIBLE ORGANIZATION on any known
contraindication(s) to the use of the ME EQUIPMENT or ME SYSTEM and any precautions to be
taken. This shall include:

precautions to be taken in the event of changes in the performance of the ME EQUIPMENT or
ME SYSTEM;

o—be—ta DOSHFEe—O , QRS ME-SYSTEM to
ly foreseeable environmental conditions (e.g. to magnetic fields, electromagnétic
fields, external electrical influences, ELECTROSTATIC DISCHARGE, pressure or varjationg in
pressure, acceleration, thermal ignition sources);

— |adequate information regarding any medicinal substances that the ME (EQUIPMENT]| is
designed to administer, including any limitations in the choice of substances to |be
delivered;

— linformation on any medicinal substances or human blood derivatives“incorporated into the
ME EQUIPMENT or ACCESSORIES as an integral part; and

— |[the degree of accuracy claimed for ME EQUIPMENT with a measuting function.

Compliance is checked by inspection of the ACCOMPANYING DOCYMENTS.

7.4 Instructions for use
7.41 Additional requirements for warning and safety notices

In addition to the requirements of 7.9.2.2 and 16:2 c) of the general standard for each warnjing
and safety sign, the instructions for use shall describe the nature of the HAZARD, liKely
consequences that could occur if the advigedis not followed, and the precautions for redudjing
thel RISK.

If gpplicable, the instructions for use-shall address the issues of:

— |strangulation due to cables\and hoses, particularly due to excessive length;
EXAMPLE 1 Strangulationiresulting from baby or child entanglement in monitoring cables.

EXAMPLE 2 Strangulation resulting from breathing system hoses.
— |small parts bejng-inhaled or swallowed,;

EXAMPLE 3_%€hoking resulting from a child swallowing a small part that has become detached from|the
ME EQUIPMENT:

— |potential-allergic reactions to accessible materials used in the ME EQUIPMENT;

EXAMPLE 4 Natural rubber latex sensitivity.

contact Injuries.

EXAMPLE 5 Skin irritation due to prolonged exposure to APPLIED PARTS or other ACCESSORIES.

If applicable, the instructions for use shall include warnings to the effect that it can be unsafe
to:

— use ACCESSORIES, detachable parts and materials not described in the instructions for use
(see 7.9.2.14 of the general standard);

— interconnect this equipment with other equipment not described in the instructions for use
(see 16.2 c) indent 9) of the general standard);

— modify the equipment;

— use the ME EQUIPMENT outside its carrying case if some part of the protection required by
this standard is provided by that carrying case (see 8.3.1 and 10.1).
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Compliance is checked by inspection of the instructions for use and inspection of the RISK
MANAGEMENT FILE.

7.4.2 * Additional requirements for an electrical power source

In addition to the requirements of 7.9.2.4 of the general standard, if ME EQUIPMENT is equipped
with an INTERNAL ELECTRICAL POWER SOURCE and the BASIC SAFETY or ESSENTIAL PERFORMANCE
is dependent on the INTERNAL ELECTRICAL POWER SOURCE, the instructions for use shall
describe:

— the tylni(‘nl npnrntinn time or number of PROCEDURES:

— |[the typical service life of the INTERNAL ELECTRICAL POWER SOURCE; and

— |for a rechargeable INTERNAL ELECTRICAL POWER SOURCE, the behavior of the ME,EQUIPMENT
while the rechargeable INTERNAL ELECTRICAL POWER SOURCE is charging.

EXAMPLE 1 Number of years after which a rechargeable battery needs to be replaced.

EXAMPLE 2 Number of discharge cycles after which a rechargeable battery needs to be reptaced.

Compliance is checked by inspection of the instructions for use.

7.4{3 Additional requirements for ME EQUIPMENT description

In addition to the requirements of 7.9.2.5 of the general standard, the instructions for use|for
ME|EQUIPMENT that is intended for use by a LAY OPERATOR shall include easily underst¢od
diagrams, illustrations or photographs of the fully” assembled and ready-to-operpte
ME [EQUIPMENT including all controls, visual INFORMATTON SIGNALS, and indicators provided with
thel ME EQUIPMENT (see 7.1).

Compliance is checked by inspection of the instructions for use.

7.4/4 Additional requirements for ME EQUIPMENT start-up PROCEDURE

In pddition to the requirements of “£.9.2.8 of the general standard, the instructions for dise
shgll include:

— |easily understood diagrams, illustrations, or photographs showing proper connection| of
the PATIENT to the ME_EQUIPMENT, ACCESSORIES and other equipment (see 7.1); and

— |[the time from switehing “ON” until the ME EQUIPMENT is ready for NORMAL USE, if that time
exceeds 15 s (see)15.4.4 of the general standard).

— |the time required for the ME EQUIPMENT to warm from the minimum storage temperature
between wses (4.2.2) until the ME EQUIPMENT is ready for its INTENDED USE when fhe
ambienf temperature is 20 °C; and

— |thectime required for the ME EQUIPMENT to cool from the maximum storage temperature
hétween uses (4.2.2) until the ME EQUIPMENT is ready for its INTENDED USE when the

ambient fpmpnrahlrp is 20 °C

Compliance is checked by inspection of the instructions for use.

7.4.5 Additional requirements for operating instructions

In addition to the requirements of 7.9.2.9 of the general standard, the instructions for use for
ME EQUIPMENT that is intended for use by a LAY OPERATOR shall include a description of
generally known conditions in the HOME HEALTHCARE ENVIRONMENT that can unacceptably
affect the BASIC SAFETY and ESSENTIAL PERFORMANCE of the ME EQUIPMENT and the steps that
can be taken by the LAY OPERATOR to identify and resolve these conditions, and shall include,
where applicable, at least the following issues:

— the effects of lint, dust, light (including sunlight), etc.;



https://iecnorm.com/api/?name=1a32170ade6ece53dd8b89566b00e16c

- 22 - IEC 60601-1-11:2015 RLV © IEC 2015

a list of known devices or other sources that can potentially cause interference problems;

EXAMPLE 1 Heat from a fireplace or radiant heater.

EXAMPLE 2 Moisture from a nebuliser or steam kettle.

the effects of degraded sensors and electrodes, or loosened electrodes, which can

degrade performance or cause other problems;
the effects caused by pets, pests or children.

The instructions for use shall explain the meaning of the IP classification marked on the

ME

Co
MA

7.4

In

NO

Co

7.4

In
ME

usg and that can become contaminated through contact with the PATIENT or with body fluids
expired gases during INTENDED USE, the.instructions for use shall:

either,

or,

EQUIPMENT s:nri, if npplinnhln, oR-any pnrrying case prn\lirinri with - the ME EQUIPMENT.

mpliance is checked by inspection of the instructions for use and by inspection of th€ R
NAGEMENT FILE.

6 Additional requirements for ME EQUIPMENT messages

Ifunction during start-up or operation. The troubleshooting .guide shall disclose

[E See also IEC 60601-1-8.

mpliance is checked by inspection of the instructions far. use.

7 * Additional requirements for cleaning, disinfection and sterilization

pddition to the requirements of 7.9.2.12 and\16.2 c), indent 3 of the general standard,
EQUIPMENT, ME SYSTEMS, their parts or ACCESSORIES that are intended for other than sin

indicate the frequency of gleaning, cleaning and disinfection or cleaning and sterilizati

PATIENT including methods for rinsing, drying, handling and storage between uses (see
and 8.2); and

EXAMPLE 1 Periodic cleaning and disinfection of a breathing system to prevent infection of a PATIENT du
chronic care.

if intended-for multiple PATIENT use, indicate that it is necessary to clean and disinfec
clean and sterilize the ME EQUIPMENT, ME SYSTEMS, parts or ACCESSORIES between uses

(s€e-8.1 and 8.2);

ISK

hddition to the requirements of 7.9.2.10 of the general standard, the instructions for yise
shgll include a troubleshooting guide for use when there are indications of a ME EQUIPME
ma
neg¢essary steps to be taken in the event of each TECHNICAL ALARM"CONDITION.

ENT
the

for
gle
or

as appropriate, of the MENEQUIPMENT, ME SYSTEMS, parts or ACCESSORIES used on the same

Fing

or
on

different PATIENTS, including methods for rinsing, drying, handling and storage until re-lise

EXAMPLE 2 Cleaning and disinfection of a thermometer following use to prevent PATIENT cross infection.

indicate that the ME EQUIPMENT, ME SYSTEMS or ACCESSORIES require professional hygie

nic

maintenance prior to re-use and provide contact details for the source of these services

(see 7.5.2).

Compliance is checked by inspection of the instructions for use.

7.4

.8 Additional requirements for maintenance

In addition to the requirements of 7.9.2.13 of the general standard the instructions for use
shall include:
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the EXPECTED SERVICE LIFE of the ME EQUIPMENT;
the EXPECTED SERVICE LIFE of parts or ACCESSORIES shipped with the ME EQUIPMENT; and

where the SHELF LIFE is less than the EXPECTED SERVICE LIFE, the SHELF LIFE of parts
ACCESSORIES shipped with the ME EQUIPMENT.

Compliance is checked by inspection of the instructions for use.

or

749 Additional requirements for environmental protection
In pdditromtotherequirementsof 7-9-2-t5of thegeneratstandard;the—mstructions—foryse
shgll include
nformation—concernina-the nroner-disnosal of the ME EQIHPMENT ite narte or ACCPSSORIES
nformation-concerning-the proper-disposal-of the ME EQUIPMENT —itsparts or ACCESSORIES
—]where applicable, a statement to the effect that the LAY RESPONSIBLE ORGANIZATION mjust
contact its local authorities to determine the proper method of disposal™of potentially hio-
hazardous parts and ACCESSORIES.
Compliance is checked by inspection of the instructions for use.
7.4110 Additional requirements for ME EQUIPMENT and ME SYSTEMS
Fof ME EQUIPMENT or an ME SYSTEM utilizing a DISTRIBUTED ALARM SYSTEM the instructions|for
use shall include the recommended placement of the remote parts of the DISTRIBUTED ALARM
SY$TEM to ensure that an OPERATOR can be notified. at" all times by an appropriate element of
thel DISTRIBUTED ALARM SYSTEM within its specified range.
Compliance is checked by inspection of the jnstructions for use.
7.9 Technical description
7.51 PERMANENTLY INSTALLED CLASS | ME EQUIPMENT
In @ddition to the requirements;of 7.9.3.1 of the general standard to ensure that PERMANENJLY

INS
inc

ude:
a warning to the effect that the ME EQUIPMENT installation, including a correct PROTECT]
EARTH CONNECTION, must only be carried out by qualified SERVICE PERSONNEL;
the specifications of the PERMANENTLY INSTALLED PROTECTIVE EARTH CONDUCTOR,;
a warning to verify the integrity of the external protective earthing system;

a warhing to connect and verify that the PROTECTIVE EARTH TERMINAL of the PERMANEN
INSTALLED ME EQUIPMENT is connected to the external protective earthing system.

TALLED CLASS | ME EQUIRMENT is PROPERLY INSTALLED, the technical description skall

IVE

LY

Compliance is checked by inspection of the technical description.

7.5.

2 Additional requirements for professional hygienic maintenance

For ME EQUIPMENT or ACCESSORIES that require professional hygienic maintenance prior to re-
use (see 7.4.7), the technical description shall include methods for cleaning and disinfection
or cleaning and sterilization:

before and after any type of service PROCEDURE;
when the ME EQUIPMENT is transferred to another PATIENT.

Compliance is checked by inspection of the technical description.
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8 Protection against excessive temperatures and other HAZARDS

8.1 * Additional requirements for cleaning, disinfection of ME EQUIPMENT and
ME SYSTEMS

In addition to the requirements of 11.6.6 of the general standard, the cleaning or cleaning and
disinfection PROCESSES intended to be performed in the HOME HEALTHCARE ENVIRONMENT by a
LAY OPERATOR shall be capable of being performed by a LAY OPERATOR in the HOME
HEALTHCARE ENVIRONMENT (see 7.4.7). The USABILITY of each such PROCESS as it pertains to a
LAY OPERATOR shall be investigated by the USABILITY ENGINEERING PROCESS.

Compliance is checked by inspection of the USABILITY ENGINEERING FILE.

8.2l * Additional requirements for sterilization of ME EQUIPMENT and ME SYSTEMS

In a4ddition to the requirements of 11.6.7 of the general standard, the cleaning-and sterilization
PROCESSES intended to be performed in the HOME HEALTHCARE ENVIRONMENT by a [AY
OPERATOR shall be capable of being performed by a LAY OPERATOR in the HOME HEALTHCARE
ENYIRONMENT (see 7.4.7). The USABILITY of each such PROCESS as“it pertains to a [AY
OPERATOR shall be investigated by the USABILITY ENGINEERING PROCESS)

Compliance is checked by inspection of the USABILITY ENGINEERING FILE.

8.3 Additional requirements for ingress of water or_particulate matter into
ME EQUIPMENT and ME SYSTEMS

8.3|1 * Ingress of water or particulate matteriinto ME EQUIPMENT

In Bddition to the requirements of 11.6.5 of the general standard, TRANSIT-OPERABLE, HAND-
HEUD, and BODY-WORN ME EQUIPMENT shall maintain BASIC SAFETY and ESSENTIAL PERFORMANCE
aftgr undergoing the test of IEC 60529:1989—for P22 and IEC 60529:1989/AMD1:1999
+ IEC 60529:1989/AMD2:2013 for at least IP22. All other ME EQUIPMENT shall maintain BASIC
SARETY and ESSENTIAL PERFORMANCE after undergoing the test of I|EC 60529:1989
and IEC 60529:1989/AMD1:1999 + IEC 60529:1989/AMD2:2013 for at least IP21. For
PORTABLE ME EQUIPMENT that is only intended to be used-with while inside a carrying case, this
requirement may be met whilé_.the ME EQUIPMENT is inside the carrying case.

NOTE These levels of ENCLOSURE stresses are considered to be reflective of NORMAL USE in the HPME
HEALTHCARE ENVIRONMENT:

ang IEC 60529::0989/AMD1:1999 +IEC 60529:1989/AMD2:2013 with the ME EQUIPMENT
placed in the least favourable position of NORMAL USE. Confirm that BASIC SAFETY and
ES$ENTIALNPERFORMANCE are maintained.

Compliance is checked by inspection and by application of the tests of IEC 60529:1%89

8.3|2 * Ingress of water or particulate matter into ME SYSTEMS

In addition to the requirements for ENCLOSURES in 16.4 of the general standard, the
ENCLOSURES of the non-ME EQUIPMENT parts of the ME SYSTEMS shall provide the degree of
protection against harmful ingress of water or particulate matter equivalent to equipment
complying with their respective IEC or ISO safety standards.

Compliance is checked by the tests of IEC 60529:1989 with the equipment placed in the least
favorable position of NORMAL USE and by inspection.

NOTEIngress tests that have already been performed on individual equipment of an
ME SYSTEM according to relevant standards need not be repeated. See also 5.1 of the general
standard.
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8.4 Additional requirements for interruption of the power supply/SUPPLY MAINS to
ME EQUIPMENT and ME SYSTEM

In addition to the requirements of 11.8 and 16.8 of the general standard,a-LFE-SURPRORTING
ME EQUIPMENT or ME SYSTEM with ESSENTIAL PERFORMANCE intended to actively keep alive or
resuscitate a PATIENT shall maintain its ESSENTIAL PERFORMANCE for a sufficient time or for a
sufficient number of PROCEDURES, when loss or failure of the SUPPLY MAINS or near depletion
of the INTERNAL ELECTRICAL POWER SOURCE occurs. The time or number of PROCEDURES
remaining shall allow alternative life-supporting methods to be employed.

NOTE 1 annirpmpntq for loss or failure of supp1 Y MAINS for very short pnrindq are found in IEC 60601-1-2

AN|INTERNAL ELECTRICAL POWER SOURCE may be utilized to maintain ESSENTIAL PERFORMANECE.
Independent means may also be utilized to provide ESSENTIAL PERFORMANCE.

EXAMPLE 1 Manually-driven pump or resuscitator.

The instructions for use shall disclose the time or number of PROCEDURES available following a
losp or failure of the SUPPLY MAINS or near depletion of the INTERNAL ELEGTRICAL POWER-sugphy
SOPRCE. The instructions for use shall describe the alternative life-supporting methods to|be
employed. The technical description shall describe methods that can)be employed for lonper
petiods.

NOTE 2 Electrical power supply failure includes failure of the SUPPLYAWAINS or any near depletion of INTERNAL
ELECTRICAL POWER SOURCES.

If gn INTERNAL ELECTRICAL POWER SOURCE is not used,theLFE-SURPRORTING ME EQUIPMENT| or
ME|SYSTEMS with ESSENTIAL PERFORMANCE intende@d Yo actively keep alive or resuscitatg¢ a
PATIENT shall be equipped with an ALARM SYSTEM that includes at least a MEDIUM PRIORITY
ALARM CONDITION that indicates a power supply failure.

EXAMPLE 2 The SUPPLY MAINS voltage falls below'the minimum value required for normal operation.

If @an INTERNAL ELECTRICAL POWER .SOURCE is used,—theLIFE-SUPRPORTING-ME EQUIPMENT| or
ME|SYSTEMS with ESSENTIAL PERFORMANCE intended to actively keep alive or resuscitat¢ a
PATIENT shall be equipped with.ap automatic switchover to the INTERNAL ELECTRICAL POWER
SOYRCE-2 M—that—in , - Hthat

NOTE 3 A visual indication\ef this charging mode is required in 15.4.4 of the general standard.

If &n INTERNAL EFECTRICAL POWER SOURCE is used,—the—LIFE-SUPRORTING ME EQUIPMENT| or
ME|[SYSTEMS with, ESSENTIAL PERFORMANCE intended to actively keep alive or resuscitate¢ a
PATIENT shall)be’ equipped with an ALARM SYSTEM that includes at least a MEDIUM PRIORITY
TEGHNICAL (ALARM CONDITION that indicates that the INTERNAL ELECTRICAL POWER SOURCH is
nearing_sinsufficient remaining power for ME EQUIPMENT—or—ME-S¥STEM operation. Thhis
TEGHNIGAL ALARM CONDITION shall provide for a sufficient time or for a sufficient numben of
PROCEDURES for a LAY OPERATOR to act. A TECHNICAL ALARM CONDITION of at least LOW PRIORITY
shall remain active until the INTERNAL ELECTRICAL POWER SOURCE is returned to a level that is
above the ALARM LIMIT or until it is depleted. It shall not be possible to inactivate the visual
ALARM SIGNAL of this TECHNICAL ALARM CONDITION.

Compliance is checked by inspection, functional testing and inspection of the RISK
MANAGEMENT FILE.

8.5 Additional requirements for an INTERNAL ELECTRICAL POWER SOURCE
8.5.1 * Indication of state

If the INTERNAL ELECTRICAL POWER SOURCE is essential to maintain BASIC SAFETY or to maintain
ESSENTIAL PERFORMANCE or control the RISKS associated with the loss of ESSENTIAL
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PERFORMANCE, the ME EQUIPMENT shall be equipped with a means for the OPERATOR to
determine the state of the INTERNAL ELECTRICAL POWER SOURCE.

The state of the INTERNAL ELECTRICAL POWER SOURCE may be indicated as:

Th
oP

Th
PO

Co

8.5

Me
cel

NO

whdse overall height is less than its diameter.

Co

In @ddition to the requirements of 42.2 of the general standard, when performing the USABIL

EN
EN
at |

a number of PROCEDURES remaining;
the remaining operating time;
the percentage of the remaining operating time or energy; or

a "fuel" gauge.

b state of the INTERNAL ELECTRICAL POWER SOURCE may be indicated continuously~er
ERATOR action.

b instructions for use shall describe how to determine the state of the INTERNAL‘ELECTRI
VER SOURCE.

mpliance is checked by inspection.

2 Accessibility of small INTERNAL ELECTRICAL POWER SOURCES

Aans other than labelling shall be provided to prevent the~RISK of swallowing coin/buft
s. A replaceable button cell shall require the use of a TQQL for replacement.

[E For the purposes of this standard, a button cell is considered“0 be an INTERNAL ELECTRICAL POWER SOU

mpliance is checked by inspection.

Accuracy of controls and instruments and protection against hazardous
outputs

EINEERING PROCESS, the RISKS associated with USABILITY in the HOME HEALTHCA
IRONMENT for OPERATOR RPROFILES including a LAY OPERATOR shall include consideratiorn
least:

changes of controls;

unexpected movement;

potential for.misconnection;

potentiatfor improper operation, or unsafe use;

potential for confusion as to current operational mode;

by

CAL

fon

RCE

ITY
RE
of

change in the transfer of energy or substance;

exposure to environmental conditions specified in this standard;
exposure to biological materials; and
small parts being inhaled or swallowed.

Particular emphasis shall be placed on the limited training of a LAY OPERATOR with respect to
the ability to intervene and maintain BASIC SAFETY and ESSENTIAL PERFORMANCE. The
MANUFACTURER shall include the least capable intended LAY OPERATOR or LAY RESPONSIBLE
ORGANIZATION in the USABILITY ENGINEERING PROCESS.

EXAMPLES LAY OPERATORS with sensory, cognitive, physical limitations or comorbidities.

Compliance is checked by inspection of the USABILITY ENGINEERING FILE.
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10 Construction of ME EQUIPMENT

10.1 * Additional requirements for mechanical strength
10.1.1 General requirements for mechanical strength
eplace Table 28 of the gene rdard—with—Table nd—Table2. Additions to the

mechanical strength applicability of Table 28 of the general standard are indicated in Table 1
and Table 2.

Tablet— - = =

ME EQUIPMENT usage and type Test from the general standard Test from this standard

Push (15.3.2) -

Drop (15.3.4.1) -

Nor-TRANSIT-OPERABLE and HAND-

HELD - Shock (10.1.2.a)")

- Vibration (10.1.2 b))

Molding stress relief (15.3.6) -

Push (15.3.2) -

Impact (15.3.3) -

Nor-TRANSIT-OPERABLE and BODY- Drop (15.3.4.1) -

WORN - Shock (10.1.2 a) )

- Vibration (10.1.2 b) )

Molding stress relief\(15.3.6) -

Push (15.3.2) -

Impact (15.3(3) -

Nor-TRANSIT-OPERABLE and Drop (15.8:4.2) -

PORTABLE - Shock (10.1.2 a) )

S Vibration (10.1.2 b) )

Molding stress relief (15.3.6) -

Push (15.3.2) -

Impact (15.3.3) -

Drop (15.3.4.2) -

Nor]-TRANSIT-OPERABLE and MOBILE | - Shock (10.1.2 a) )

- Vibration (10.1.2 b))

Rough handling (15.3.5) -

Molding stress relief (15.3.6) -

PUSh (15.3.2) -

FIXED or STATIONARY Impact (15.3.3) -

Molding stress relief (15.3.6) -
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Table 2 — Mechanical strength test applicability, TRANSIT-OPERABLE

ME EQUIPMENT usage and type Test from the general standard Test from this standard

Push (15.3.2) -

Drop (15.3.4.1) -

TRANSIT-OPERABLE and HAND-HELD - Shock (10.1.3 b))
- Vibration (10.1.3 ¢) )
Molding stress relief (15.3.6) -
Push (15.3.2) -
Impact (15.3.3) -
Drop (15.3.4.1) -
TRANSIT-OPERABLE and BODY-WORN

- Shock (10.1.3 a) )

_ Vibration (10.1x3 cY)

Molding stress relief (15.3.6) -

Push (15.3.2) -

- Frelefall (10.1.3 d) )

TRANSIT-OPERABLE and PORTABLE - Shock (10.1.3 a) )

- Vibration (10.1.3 ¢) )

Molding stress relief (15.3.6) -

Push (15.3.2) -

Impact (15.3.3) -

- Free fall (10.1.3 d) )
TRANSIT-OPERABLE and MOBILE - Shock (10.1.3 a) )

- Vibration (10.1.3 ¢) )

Rough(andling (15.3.5) -

Mplding stress relief (15.3.6) -
10.1.2 * Requirements for.mechanical strength for non-TRANSIT-OPERABLE ME EQUIPMENT
In gddition to the requirements of 15.3 of the general standard, ME EQUIPMENT and its pafts,
inc uding mounting ACCESSORIES, intended for non-TRANSIT-OPERABLE use shall have gdeunte
megchanical strength when subjected to mechanical stress caused by NORMAL USE, includling

pushing, impact; dropping and rough handling. FIXED and STATIONARY ME EQUIPMENT
exgmpt from<dhe requirements of this subclause.

Aft
PEH

Are

br  the. following tests, ME EQUIPMENT shall maintain BASIC SAFETY and ESSENTIAL
FORMANCE. OPERATOR-resettable protective devices that can be reset without the use gf a

TO

M mav ha racat nriar ta tha avabiiation of BASIC SACETY and CSSENTIAL DEDCADMANCE
e B-e+eSepHo o e Vet Ho - oA TtooATrE T ARG =SSR AT RO Ao ES

Compliance is checked by performing the following tests:

a)

b)

Shock test in accordance with IEC 60068-2-27:2008, using the following conditions:
NOTE 1 This represents Class 7M1 as described in [IEC TR 60721-4-7:2001 [7].

— peak acceleration: 150 m/s2 (15 g);

— duration: 11 ms;

— pulse shape: half-sine;

— number of shocks: 3 shocks per direction per axis (18 total).

Broad-band random vibration test in accordance with IEC 60068-2-64:2008, using
following conditions:

the
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NOTE 2 This represents Class 7M1 and 7M2 as described in IEC TR 60721-4-7:2001.
— acceleration amplitude:

e 10 Hz to 100 Hz: 1,0 (m/s?)2/Hz;

e 100 Hz to 200 Hz: — 3 db per octave;

e 200 Hz to 2 000 Hz: 0,5 (m/s2)2’Hz;
— duration: 30 min per perpendicular axis (3 total).

Confirm that BASIC SAFETY and ESSENTIAL PERFORMANCE are maintained.

10.|1.3 * Requirements for mechanical strength for TRANSIT-OPERABLE ME EQUIPMENT

In

inc
me
pus
moj

Aft
PEH

NO
refl

NO
com

Co
a)

bddition to the requirements of 15.3 of the general standard, ME EQUIPMENT and its pa
uding mounting ACCESSORIES, intended for TRANSIT-OPERABLE use, shall have~adequ
chanical strength when subjected to mechanical stress caused by NORMALUSE, includ

vement as well as transportation by trolleys, carts, road vehicles, trains, ships and aircrg

er the following tests, ME EQUIPMENT shall maintain BASIC(CSAFETY and ESSENT
FORMANCE.

[E 1 The levels of mechanical stresses utilized in the test methods ‘ef this subclause are considered tg
bctive of NORMAL USE for TRANSIT-OPERABLE ME EQUIPMENT in the HOMEXHEALTHCARE ENVIRONMENT.

[E 2 ME EQUIPMENT tested and complying with the relevant,requirement in this subclause is considere
ply with the corresponding requirement of 10.1.1.

mpliance is checked by performing the following'tests:

For other than HAND-HELD ME EQUIPMENT, and its parts, including mounting ACCESSOR
shock test in accordance with IEC 60068-2-27:2008, using the following conditions:

NOTE 3 This represents Class 7M2 as desgcribed in [IEC TR 60721-4-7:2001 [7].
1) test type: Type 1;

— peak acceleration: 150'm/s? (15 g),

— duration: 11 ms,

— pulse shape: halt-sine,

— number of shocks: 3 shocks per direction per axis (18 total);

or
2) test typer Type 2;
— .peak acceleration: 300 m/s? (30 g),
& y~duration: 6 ms,

hing, impact, dropping, and rough handling and by rigorous conditions of PATIE

rts,
Ate

ing
ft.

IAL

be

| to

— pulse shape: half-sine,

— number of shocks: 3 shocks per direction per axis (18 total).

b) For HAND-HELD ME EQUIPMENT and its parts, including mounting ACCESSORIES, shock test in

accordance with IEC 60068-2-27:2008, using the following conditions:
NOTE 4 This represents Class 7M3 as described in IEC TR 60721-4-7:2001.

1) test type: Type 1;
— peak acceleration: 300 m/s? (30 g),
— duration: 11 ms,
— pulse shape: half-sine,
— number of shocks: 3 shocks per direction per axis (18 total);

or
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2) test type: Type 2;
— peak acceleration: 1 000 m/s2 (100 g),
— duration: 6 ms,
— pulse shape: half-sine,
— number of shocks: 3 shocks per direction per axis (18 total).

¢) For ME EQUIPMENT and its parts, including mounting ACCESSORIES, broad-band random

vibration test in accordance with IEC 60068-2-64:2008, using the following conditions:
NOTE 5 This represents Class 7M1 and 7M2 as described in IEC TR 60721-4-7:2001.

d)

Fo
ma

Co

e acceleration amplitude:
— 10 Hz to 100 Hz: 1,0 (m/s2)2/Hz,
— 100 Hz to 200 Hz: -3 db per octave,
— 200 Hz to 2 000 Hz: 0,5 (m/s?)2/Hz,
e duration: 30 min per perpendicular axis (3 total).

For PORTABLE and MOBILE ME EQUIPMENT and its parts, including mounting ACCESSOR
free fall to IEC 60068-2-31:2008, using PROCEDURE 1 and the follewing conditions:

NOTE 6 This represents Class 7M2 as described in IEC TR 60721-4-7:2004~
e fall height:

— formass < 1kg, 0,25 m,

— formass > 1kgand < 10 kg, 0,1 m,

— formass > 10 kg and < 50 kg, 0,05 m,

— for mass > 50 kg, 0,01 m,

e number of falls: 2 in each specified attitude.

v be applied to the equipment duringithis test.

hfirm that BASIC SAFETY and ESSENTIAL PERFORMANCE are maintained.

Es,

PORTABLE ME EQUIPMENT that is intended to be used only with a carrying case, that case
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10.2 Additional requirements for actuating parts of controls of ME EQUIPMENT

In addition to the requirements of-—454.6-1b} 15.4.6.2 of the general standard for ME
EQUIPMENT that is intended for use by a LAY OPERATOR, controls—ef-ME-EQUIPMENT that can
affect BASIC SAFETY or ESSENTIAL PERFORMANCE shall be protected from accidental or
unauthorized changes or adjustments.

NOTE 1 Unauthorized changes or adjustments relate to modifications made without authorization of the inten
OPERATOR Or RESPONSIBLE ORGANIZATION.

EXAMPLE A child playing with the controls.

NO

NO
pas

NO
eac

orp
uni

Co

11

Mejans shall be provided to control._the RISK of strangulation and asphyxiation of the PATI

an

EXAMPLE 1 By routing wires or tubing.
EXAMPLE 2 Using retention devices.
EXAMPLE 3 Providing(the option of multiple length ACCESSORIES.

EXAMPLE 4 Not providing removable small parts for ME EQUIPMENT.

Co

12

ded

[E 2 Means to prevent unauthorized changes or adjustments include:
— access controlled by a TOOL;

— access controlled by RESPONSIBLE ORGANIZATION password and a technical description tha
separate from the instructions for use;

— access controlled by individual OPERATOR password;
— access controlled by voice recognition; or

— access controlled by fingerprints.

[E 3 For a password to be considered secure, the owner of the password needs.tfo be capable of changing
sword.

[E 4 Multiple means of restriction can be needed, e.g., one for the RESPONSIBLE ORGANIZATION and ong
h OPERATOR.

FRATOR-adjustable controls used for calibration, shall include a means to preyv
htentional changes from the intended position.

mpliance is checked by inspection.

* Protection against strangulation or asphyxiation

others to an acceptable level.

mpliance-is checked by inspection and by inspection of the RISK MANAGEMENT FILE.

I is

the

for

ent

ENT

Additional requirements for ELECTROMAGNETIC-compatibility EMISSIONS of

~MEEQUIPMENT and-ME-SYSTEMS

121 Emissi | ificati

In addition to the requirements of-6-444 7.1.1 of IEC 60601-1-2:2007 2014, ME EQUIPMENT
and ME SYSTEMS intended for the HOME HEALTHCARE ENVIRONMENT shall be classified
Class B according to CISPR 11:2009.

NOTE Use in the HOME HEALTHCARE ENVIRONMENT includes use 'in domestic establishments'.

as
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13| Additional'requirements for ALARM SYSTEMS of ME EQUIPMENT and ME SYSTEMPB

13.1 * Additional requirement for generation of ALARM SIGNALS

In addition to the requirements of 6.3.1 of IEC 60601-1-8:2006 and IEC 60601-1-8:2006/
AMD1:2012 for the ALARM SYSTEM of ME EQUIPMENT and ME SYSTEMS intended for the HOME
HEALTHCARE ENVIRONMENT, unless they are connected to a DISTRIBUTED ALARM SYSTEM
intended for confirmed delivery of ALARM CONDITIONS (6.11.2.2.1 of IEC 60601-1-8:2006 and
IEC 60601-1-8:2006/AMD1:2012) that includes the generation of auditory ALARM SIGNALS as
specified in IEC 60601-1-8:2006 and IEC 60601-1-8:2006/AMD1:2012, each HIGH PRIORITY
and MEDIUM PRIORITY ALARM CONDITION shall cause the generation of auditory or verbal ALARM
SIGNALS as specified in IEC 60601-1-8:2006 and IEC 60601-1-8:2006/ AMD1:2012.

Compliance is checked by inspection.
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13.2 * Additional requirement for ALARM SIGNAL volume

In addition to the requirements of—6.3.3-2 6.3.3.3 of IEC 60601-1-8:2006 and
IEC 60601-1-8:2006/AMD1:2012 for the ALARM SYSTEM of ME EQUIPMENT and ME SYSTEMS
intended to actively keep alive or resuscitate a PATIENT and intended for the HOME HEALTHCARE
ENVIRONMENT reducing the auditory ALARM SIGNAL volume below audible levels shall

o for LIFE-SUPPORTING-ME-EQUIPMENT-or-ME-SYSTEM not be possible unless the ALARM SYSTEM
is fconnected fo a DISTRIBUTED ALARM SYSTEM Iinfended for confirmed delivery of ALARM
CONDITIONS (6.11.2.2.1 of IEC 60601-1-8:2006 and IEC 60601-1-8:2006/AMD1:2012)that
includes the generation of auditory ALARM SIGNALS as specified in |EC®G0601-1-
8:2006+IEC 60601-1-8:2006/AMD1:2012.

NOTE Guidance on suitable auditory ALARM SIGNAL volumes is found in the ratigonales for 6.3.3.2] of
IEC|60601-1-8:2006.

Compliance is checked by functional testing.
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Annex A
(informative)

General guidance and rationale

A.1 General guidance

During the development of IEC 60601-1:2005, there was considerable discussion about the

inc

reasing use of ME EQUIPMENT and ME SYSTEMS outside professional healthcare facilitie

or

wit

So
IEC
ME
suj

An

Th
wil
ME

hout direct medical supervision.

60601-1 and its collateral and particular standards because the _definition
EQUIPMENT in IEC 60601-1:1988, included the phrase, “PATIENT mnder med
ervision”.

umber of subsequent questions arose, including the following:

Should the scope of the third edition of IEC 60601-1 be expanded-to include ME EQUIPM
intended for use without direct medical supervision?

MANUFACTURER for the HOME HEALTHCARE ENVIRONMENT 2

Should such requirements vary depending on the(level of medical supervision or
environment in which the ME EQUIPMENT is intended’to be used?

Does the introduction of RISK MANAGEMENT address these issues or is there still a need
additional technical requirements?

e question of what was originally meant.by medical supervision remained unanswered
still be relevant if the term is retained‘to differentiate proposed technical requirements
EQUIPMENT intended for the HOME -HEALTHCARE ENVIRONMENT. Medical supervision co

me of this equipment was seen as falling outside the formal scope of earlierseditions

Should the new standard(s) include specific requirements for ME EQUIPMENT intended by

of
of
cal

ENT

its

the

for

but
for
uld

me@an direct supervision by a docter or it could include supervision by an allied health

prg
inc

In
he
de

fessional or a medical institution; it could be taken to mean real time supervision or it co
ude indirect supervision.

reality, the level of medical supervision of ME EQUIPMENT used outside professio
Ithcare facilities and-the environments in which it is used cover a wide range,
onstrated by the-fallowing examples:

HOME HEALTHCARE ENVIRONMENT dialysis equipment is prescribed by a medical practitio
and is ofteniinstalled and used under strict guidelines.

Respiratory care equipment (bottles or oxygen concentrators, ventilators, nasal CP
etc.)-is often prescribed by a medical practitioner but used without strict guidelines.

uld

nal
as

ner

\P,

nd

Cardiac defibrillators of various kinds are used in all sorts of locations by doctors 2

1 ! A HWH ! 41 1 ol
IMTUrSTs, armmourdiivt Pdrdirncuivs, ditimic LIews dlfu ©VEITT UTT yTrliclidl Ppuvlic.

Many types of ME EQUIPMENT such as sphygmomanometers, clinical thermometers and

transcutaneous nerve stimulators are purchased from pharmacy stores or over the inter

net

without a medical prescription and used without any instructions or precautions other than

those provided by the MANUFACTURER.

Developing tried-and-true answers to various issues associated with ME EQUIPMENT and
ME SYSTEMS intended for the HOME HEALTHCARE ENVIRONMENT should certainly reduce the need
for individual MANUFACTURERS’ RISK CONTROL measures and might improve the safety of soME
EQUIPMENT. However, the scope of the technical requirements needs to be carefully specified
because the degree of medical supervision varies so widely. For example card

def

ibrillators-may can be used by:

iac
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Lik
as:

wa

However there are only oblique references to the HOME HEALTHCARE ENVIRONMENT
IEG 60601-1:2005:

Th
bri
ME

Ong early step in addressing these issues was' made when the scope of IEC 60601-1:2(

hospital doctors: some might see this as full medical supervision while a doctor such as a
dermatologist might say that medical supervision implies use by or under the direction of

an appropriately qualified specialist;

non-hospital doctors: the same dermatologist might be less qualified than an ambulance

paramedic to use a defibrillator;
hospital nurses: ready access to medical staff in some professional healthcare facilities;

paramedics: somewhat slower access to direct medical supervision. Large diversity
training between various emergency services, i.e. wide range in quality of indirect medi
supervision;

in
cal

airline crews: automatic external defibrillator — probably used under policies\ §
PROCEDURES developed by the airline’s medical adviser. Some might say this is_med
supervision;

general public: automatic external defibrillator — possibly used according_to, short-fg

the controlled environment in (some) healthcare facilities.

use of ME EQUIPMENT is administered by a healthcare facility;

the even less well controlled environment of a PATIENT'S.home in which ME EQUIPMENT t
has been prescribed by a medical practitioner is used without any direct supervision.

the uncontrolled environment in which some® ME EQUIPMENT purchased without
prescription is used.

extended by removing “under medical @upervision” from the definition of ME EQUIPME

applications” the PATIENT, OPERATOR and RESPONSIBLE ORGANIZATION can be one and
same person.

The rationale for the definition of OPERATOR states that in the “home-care environmg
this could be eitherithe PATIENT or a LAY OPERATOR assisting the PATIENT.

The rationale for 14.13 of the general standard (

Connectionof a PEMS by network/D/
courLiNG-to-otherequipment PEMS intended to be incorporated into an IT-network) st

that many hospitals operate ME EQUIPMENT in a networked environment within the hospi
between hospitals and from home.

is collateral standard was developed with these considerations in mind. It is intended

instructions printed on the unit or the cabinet or verbal instructions from thedevice itself.

nd
cal

ewise, test requirements need to differentiate between a range of use 'environments sifich

the possibly less well controlled environment of a PATIENT’'S heme in which installation and

hat

05
INT.
in

One of the notes to the definition of RESPONSIBLE ORGANIZATION states that in “home (ise

the

ntn

ATA
es
al,

to
for

Tge the gap between the technical requirements in IEC 60601-1:2005 and those needed
EQUIPMENT or ME SYSTEMS intended by their MANUFACTURERS to be used in the HQ

ME

HEALTHCARE ENVIRONMENT.

Th

is second edition of IEC 60601-1-11 has been harmonized with IEC 60601-1:20

AMD1:2012.

A.2 Rationale for particular clauses and subclauses

05/

The following are rationales for specific clauses and subclauses in this collateral standard,
with clause and subclause numbers parallel to those in the body of the document.


https://iecnorm.com/api/?name=1a32170ade6ece53dd8b89566b00e16c

- 36 - IEC 60601-1-11:2015 RLV © IEC 2015
Subclause 1.1 — Scope

The definition of ME EQUIPMENT in IEC 60601-1:2005 contains very specific criteria that can be
used to determine if a specific piece of equipment is MEDICAL ELECTRICAL EQUIPMENT. That
definition is repeated below.

MEDICAL ELECTRICAL EQUIPMENT:

electrical equipment having an APPLIED PART or transferring energy to or from the PATIENT
or detecting such energy transfer to or from the PATIENT and which is:

1) provided with not more than one connection to a particular SUPPLY MAINS; and
b) intended by its MANUFACTURER to be used:

1) in the diagnosis, treatment, or monitoring of a PATIENT; or

2) for compensation or alleviation of disease, injury or disability.

In ¢rder to determine if equipment is ME EQUIPMENT, one needs to demonstrate that:

— [the ME EQUIPMENT has an APPLIED PART; or

— [the ME EQUIPMENT transfers energy to or from the PATIENT; or

— [the ME EQUIPMENT detects the energy transfer to or from thé PATIENT.
If fhe equipment meets this criterion, then one needs to determine whether or not the
MANUFACTURER of the equipment intends that:

— [the ME EQUIPMENT be used for diagnosis, treatmient, or monitoring of a PATIENT; or
— [the ME EQUIPMENT be used for compensation.or alleviation of disease, injury or disability].
Ex¢luded from the scope are aids without@an APPLIED PART, and where according to the

INTENDED USE, the safety is fully, “covered by IEC 60950-1[8], IEC 60065 [2] | or
IEQ 60335-1 [3]. Examples of such equipment are the following:

— |a reading aid with a digital camera and a monitor for enlargement of text for persons with
impaired vision could be  coevered by—tEC60950-1—er IEC 60065 and related EMC
standards;

— |a flashing light to indicate that the phone is ringing for persons with impaired hearjing
could be covered by IEC 60065 and related EMC standards;

— |an amplifier for.connection to radio or TV sets with wireless transmission to a BODY-WQRN
hearing aid could be covered by IEC 60065 and related EMC standards; and

— |a can opener for persons with impaired hand/finger motion ability is better covered|by
IEC 60335-1 and related part-2 and EMC standards.

These types of products are in fact home electronics or household appliances rather than

p ply
such products e.g. IEC 60950 1 for the reading aid, IEC 60065 for the TV sound amplifier and
IEC 60335-1 for the can opener. Persons handling such aids are not PATIENTS in the concept
of IEC 60601-1 i.e. these persons are not more sensitive/vulnerable than people in general.
The "PATIENT” operates these products, but they have in many cases no APPLIED PART.

There is no logical reason to require that a TV sound amplifier or a can opener for home use
comply with IEC 60601-1 or with IEC 60601-1-2. Electromagnetic compatibility (EMC) is not
more critical for these products than for other generic products and there are no 'medical’
APPLIED PARTS.

For the purposes of this standard, the EMERGENCY MEDICAL SERVICES ENVIRONMENT is treated
as a professional healthcare facility and is covered by IEC 60601-1-12. The goal of
emergency medical services is to either provide treatment to those in need of urgent medical
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care, with the goal of satisfactorily treating the malady, or arranging for timely removal of the
PATIENT to the next point of definitive care. Emergency medical services are known by various
names in different countries and regions.

stapdard.

An| important difference is the requirement for the USABILITY) of the ME EQUIPMENT| or
ME|SYSTEM, including its labeling, to address the intended ORPERATOR who is presumed to pot
be |a professional, medically trained individual or an expeft in the operating principles and
medical use of the ME EQUIPMENT or ME SYSTEM.

Additionally, the RESPONSIBLE ORGANIZATION, which(6an include the PATIENT or OPERATOR in
thel HOME HEALTHCARE ENVIRONMENT, most likely will not have the background to properly chre
forland maintain the ME EQUIPMENT or ME SYSTEM IN the same way a professional healthcpre
facjlity is expected to do by its regulators and*accrediting bodies. The results of the USABIUITY
ENGINEERING PROCESS for ME EQUIPMENT Qr‘@n ME SYSTEM intended for the LAY RESPONSIBLE
OREGANIZATION can lead the MANUFACTURERO develop a product that is easier to maintain than
when the only intended RESPONSIBLE QRGANIZATION is a professional healthcare facility and|its
petlsonnel.

Supclause 4.1 — Additional requirements for SUPPLY MAINS for ME EQUIPMENT and
ME|[SYSTEMS

Most household appliance standards, such as IEC 60950-1[8], IEC 60335-1[3] and
IEC 60065 [2] have(a)t 10 % SUPPLY MAINS variation for household equipment. The — 15 % to
+ 10 % SUPPLY MAINS variation was considered more appropriate for ME EQUIPMENT intended
for[the HOME HEALTHCARE ENVIRONMENT given the more critical need for maintaining ESSENTIAL
PERFORMANCE.~The — 15 % low line SUPPLY MAINS variation is based on the — 10 % low line
considered..normal, and the additional —4 % drop allowed for wiring in the electrical
insfallations of buildings [1] [4] plus another 1 % for margin.

The=20% SUPPLY MAINS variation foreFrE=SUPPoRFNG ME EQUIPMENT OF ME SYSTEMS mtended
to actively keep alive or resuscitate a PATIENT allows operation during 'brown-out' conditions
and permits the use of inexpensive generators for emergency backup. This is consistent with
requirements in existing standards for ventilators intended for the HOME HEALTHCARE
ENVIRONMENT for ventilator-dependent PATIENTS [11].

For DC suPPLY MAINS, the requirements support operation from lead-acid batteries and
automobiles. A typical 12 V lead-acid battery has an open circuit voltage of approximately
12,65 V when fully charged. This voltage drops to approximately 12,06 V when 25 % charged.
Furthermore while cranking the engine, automotive lead-acid batteries are RATED for their
ampacity while maintaining 7,2 V. MANUFACTURERS need to consider whether or not their
equipment needs to operate under this condition. While the engine is running, the battery
charging system typically maintains the DC voltage between 12,8 V and 14,8 V. [13] [14]
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Subclause 4.2 — Environmental conditions for ME EQUIPMENT

Several test sequences of this standard combine elevated temperature and elevated relative
humidity (unless indicated and marked otherwise). This combination is a severe condition that
does not occur in actual use environments. For example MIL-HDBK-310 [26], subclause
5.1.3.1 shows a maximum world-wide absolute humidity corresponding to a dew point of 34°C.
When air at the extreme 34 °C and 93 % relative humidity is warmed to 70 °C, the relative
humidity will drop to a lower value of about 16 % because the vapour pressure at this
temperature is 312 hPa [25]. This is why the committee has chosen to limit the water vapour
partial pressure to 50 hPa. This needs to be considered when setting the control for relative
hu |idi‘ty dwilly the-tests: A

The¢ partial pressure of a gas or vapour is the pressure that this gas would assume@én no
othler gases were present in the given volume, i.e. all other gases being rem \@ So the
paitial pressure of oxygen in dry air at a pressure of 1 013 hPa is approxi y equal to
210 hPa. (1/
N -
The saturation vapour pressure Pg of a liquid is the partial pressure of the.¢apour of that liguid
in thermal equilibrium with its liquid. This saturation vapour presiséﬁq’depends strongly|on

d reaches atmosphgric

temperature. Saturation vapour pressure is low at low temperature
pr%issure at the boiling temperature. A mathematical desgfiption of this temperatlire
dependence was first developed by B. Clapeyron and later o ved by R. Clausius from the
thelory of thermodynamics. <</

g\\

O

PS=K1xe_[%Q A1)

whgre §

T = the absolute temperature 1%
K4 fand K, = are constants related b % point and heat of evaporation
This can be reorganized as: A‘\Q)

xO
o kgt
O P =1013hPaxe T

whegre O®
K| =aaR O

heat aporation

R = u%@rsal gas constant

(A.2)

>
=
I

T éb absolute temperature
T, L \*the absolute boiling temperature

This equation is based on assumptions that only are valid over a limited temperature range.
The most important assumption is that the heat of evaporation is temperature independent,
which is not exactly the case. Therefore other formulas have been developed — either based
on a more detailed theory taking into account what has been neglected before or on
experimental data — that cover a larger temperature range. However, within the limited
temperature range of 10 °C to 80 °C the original and simple Clausius-Clapeyron-equation can
be used, albeit with slightly different constants.

Figure A.1 shows the saturation water vapour pressure as a function of temperature.

The relative humidity RH is given as the ratio of the actual partial pressure of the water vapour
and the saturation vapour pressure.
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RH = P/Pg (A.3)
where
P, = actual partial pressure of the water vapour
Py = saturation vapour pressure

When one knows the actual temperature and thereby Pg, RH can be calculated from P, and

vice versa.
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Figure A.1- Saturation water vapour pressure as function of temperature

Supclause 4.2.2 - Environmental conditions of transport and storage between uses

Thgse environmental ranges defined in IEC TR 60721-4-7 [7] level 7K3 are not uncommor
stofage locations where the ME EQUIPMENT might be stored or transported between uses in
HOME HEALTHCARE/ENYIRONMENT. Outdoor temperatures and particularly temperatures found
automobiles during transport and storage can easily reach these extremes. To prev

90

IEC

in
the
in
ent

conditions (or*the OPERATOR needs to be continually reminded by the required marking
pratect the. ME EQUIPMENT from these conditions. Consideration should be given to rang
greater_than those required by this standard, such as either those covered

damage to the“ME EQUIPMENT, the ME EQUIPMENT either needs to be able to survive thIse

to
es
by

IEQ TR60721-4-7, for example level 7K4, or alternatively defined through evaluation

of

intended environments of use by the MANUFACTURER.

IEC TR 60721-4-7 was chosen since it is designed to provide specific test limits to match the
intended environments of use expected by various use cases in the HOME HEALTHCARE

ENVIRONMENT.

Marking of the range of environmental transport and storage conditions between uses on the
ME EQUIPMENT can be impossible because of the very small size of the ME EQUIPMENT, a part

or ACCESSORY, or because such markings would interfere with the INTENDED USE of
ME EQUIPMENT, part or ACCESSORY.

the

To aid MANUFACTURERS of small ME EQUIPMENT in reducing test time, two options for the soak

period are provided. The general requirement is to soak the ME EQUIPMENT at a set

of
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conditions for 24 h. The alternative is to permit the MANUFACTURER to measure the internal
temperature of the ME EQUIPMENT at an appropriate location and then terminate the soak after
THERMAL STABILITY has been reached for a period of 2 h.

Table A.1- Saturation water vapour pressure as function of temperature

Temperature Saturation water vapour pressure Equivalent relative humidity at an actual
°C Py partial pressure of the water vapour
hPa of 50hPa
%
10 1’)7’)Q
L'}
12 14,03 - ‘\ﬁ
14 15,99 ] “
16 18,19 - (\\:\
18 20,64 - k\f]/
20 23,39 -N
22 26,45 A
24 29,85 Q\Q -
26 33,63 Qo -
28 37,82 e -
30 42,46 ;\\V -
32 47,58 12 O ]
34 53,23 AN 94
36 59,45 N 84
38 66,30 D\V 75
40 7381 <Y 68
42 82,05 3 61
44 91,9\84\' 55
46 100794 50
48 U7 45
50 N 123,44 1
52 N 136,23 37
54 C)\J 150,12 33
56 <2§ 165,22 30
58 (Y 181,59 28
69—-? 199,32 25
"

K& 218,51 23
64 239,25 21
66 261,63 19
68 285,76 17
70 311,76 16
72 339,72 15
74 369,78 14
76 402,05 12
78 436,65 11
80 473,73 11
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Subclause 4.2.3 - Environmental operating conditions

These environmental ranges are commonly found in areas where ME EQUIPMENT is operated in
the HOME HEALTHCARE ENVIRONMENT.

This subclause specifies a set of environmental operating conditions (temperature, relative
humidity, atmospheric pressure) under which ME EQUIPMENT is required to maintain its BASIC
SAFETY and ESSENTIAL PERFORMANCE. These conditions are wider than those that had been
required because the environmental conditions in the HOME HEALTHCARE ENVIRONMENT are
typically wider or less controlled than those of a professional healthcare facility. To maintain
its [BASIC SAFETY and ESSENTIAL PERFORMANCE, the ME EQUIPMENT either needs fo be ablg to
funiction under the conditions specified in this subclause or the OPERATOR needs to|be
continually reminded to operate the ME EQUIPMENT within the more restricted ¢ange| of
conditions marked on the ME EQUIPMENT during use.

In forder to evaluate the BASIC SAFETY and ESSENTIAL PERFORMANCE of the IME EQUIPMENT,
PATIENT simulation might be needed to approximate a worst-case PATIENT use ‘scenario so that
thel test can be performed without connecting the ME EQUIPMENTA{O a PATIENT. The
MANUFACTURER will need to determine which functionality of thé ME EQUIPMENT ¢an
appropriately be used for evaluation of its BASIC SAFETY and ESSENTIAL PERFORMANCE. Some
ME |EQUIPMENT needs to be sequentially activated and can requjre_some modification in orfer
to pomplete these tests. MANUFACTURERS are reminded that subclause 5.4 a) of the gengral
st%l‘wdard requires testing to be performed "under the least favorable working conditions] ...

that are identified during the RISK ANALYSIS". This means\that these tests also need to|be
pefformed at any intermediate point that is suspected(or known to be less favorable than
those explicitly specified in this subclause.

Mafking of the range of environmental operating:conditions of use on the ME EQUIPMENT can|be
impossible because of the very small size of“the ME EQUIPMENT, a part or ACCESSORY,| or
be¢ause such markings would interfere wjth’the INTENDED USE of the ME EQUIPMENT, parf or
ACCESSORY.

Tolaid MANUFACTURERS of small ME~EQUIPMENT in reducing test time, two options for the s¢ak
pefiod are provided. The general requirement is to soak the ME EQUIPMENT at a set| of
conditions for 24 h. The alternative is to permit the MANUFACTURER to measure the intennal
tenpperature of the ME EQUIPMENT at an appropriate location and then terminate the soak after
THERMAL STABILITY has been/reached for a period of 2 h.

Supclause 4.2.3.2 £ Environmental shock to TRANSIT-OPERABLE ME EQUIPMENT

TRANSIT-OPERABLE ME EQUIPMENT is likely to see rapid changes in environmental temperatpure
and humidity{while operating — for example, when the PATIENT moves from the cold, dry
conditions\feund outdoors in the winter into the relatively warm, moist conditions insid¢

prgvide BASIC SAFETY and ESSENTIAL PERFORMANCE during that transition even if thereg is
condenssa tofororithe QHHPMEN RA OPERABLE Siviigy is—atsotikely-tosee

movement from relatively warm and moist conditions into cooler, dryer conditions.

Moving from cold and dry conditions to warmer and moister conditions, might result in some
safety and performance difficulties due to wetness caused by condensation. Some safety and
performance difficulties can include problems with moving parts and failure of electronics due
to shorting of functional insulation. Requirements for CREEPAGE DISTANCES and AIR
CLEARANCES in the general standard are based on a pollution degree 2 environment. The
typical HOME HEALTHCARE ENVIRONMENT is expected to be a pollution degree 2 environment,
i.e. an environment with dust, which when dry is non-conductive, but can be moist, and when
moist is considered conductive. The CREEPAGE DISTANCES and AIR CLEARANCES for such
pollution degree 2 environments are established taking into account temporary condensation
periods. Subclause 8.9 of the general standard establishes suitable CREEPAGE DISTANCES and
AIR CLEARANCES for MEANS OF OPERATOR PROTECTION (MOOP), and more conservative distances


https://iecnorm.com/api/?name=1a32170ade6ece53dd8b89566b00e16c

-42 - IEC 60601-1-11:2015 RLV © IEC 2015

for MEANS OF PATIENT PROTECTION (MOPP). Similarly concerns about integrity of solid insulation
are considered minimal because of the required humidity conditioning testing required by the
general standard.

Moving from warm and moist conditions to cooler, dryer conditions might result in some safety
and performance difficulties (e.g. degradation or loss) due to contraction and increased
brittleness of materials. Some safety and performance difficulties can include sticking valves,
belts slipping or o-rings leaking. Solid insulation between conductive parts has more severe
30-day thermal cycling testing in 8.9.3 of the general standard, making concerns in this area
minimal.

The committee considers that TRANSIT-OPERABLE ME EQUIPMENT that is designed to operpte
within the standard operating environmental conditions given in 4.2.3 is unlikely 40" have
difficulty with environmental shock due to rapid temperature and humidity changes within that
range. If the ME EQUIPMENT design incorporates non-standard technologies ormaterials, the
MANUFACTURER can decide that additional testing is prudent, but it is not required by this
stapdard.

Fol TRANSIT-OPERABLE ME EQUIPMENT that is RATED for more extreme _enyvironmental conditipns
thaln those specified in 4.2.3, this standard requires environmental shock testing.

WHen environmental shock testing is conducted, the MANUFACTURER needs to consider
compliance criteria for BASIC SAFETY that include such issue§y inter alia:

— |as degradation or loss of seals (which could ,bé&)a RISK CONTROL measure for |O,
separation, or providing ingress protection),

— |degradation or loss of protective covers (which could be a RISK CONTROL measure |for
casualty HAZARDS, or providing fire containment).

The¢ concerns about condensation degrading or shorting CREEPAGE DISTANCES and IR
CLHARANCES are minimal because the distances specified in the general standard pre
apIropriate for their intended pollution” degree. Similarly concerns about safety and fhe
intggrity of solid insulation are considéred minimal because of required humidity testing afd

where appropriate, 30-day thermal cycling testing required in the general standard. The
committee considers the requirements in the general standard to be suitable RISK CONTROL
me@asures to deal with envirenment shock and conducting LEAKAGE CURRENT and dielecfric
strength testing are consideréd unnecessary after these tests.

Theé ME EQUIPMENT isYfequired to maintain ESSENTIAL PERFORMANCE during and following the¢se
tesfs.

Fof some ME®EQUIPMENT, moving between atmospheric pressure extremes might need to|be
considered:-This subclause does not require a test or provide a protocol for this possibility.

changes.
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Clause 5 — General requirements for testing ME EQUIPMENT

For purposes of electrical safety, the identification of ACCESSIBLE PARTS using the small test
probe defined in Figure 13 of IEC 61032:1997 [9] is appropriate for the HOME HEALTHCARE
ENVIRONMENT because this equipment is likely to be around small children who are
unsupervised. However, for purposes of ELECTROSTATIC DISCHARGE (ESD) tests, the standard
test finger described in Figure 6 of the general standard is deemed adequate.-See-12.5-

Clause 6 — Classification of ME EQUIPMENT and ME SYSTEMS

dellived from the IEC or CENELEC standards and is incorporated into building regulations,
health and safety regulations or is otherwise legally enforceable. The problem is, that th¢se
stapdards are not-retreactive retrospective, so many existing buildings and their occupants|do
nofl benefit from this level of safety. As a result, the safety means, and in‘particular the
PROTECTIVE EARTH CONNECTION, in older buildings is questionable.

Many countries have a standard or code covering electrical installations in buildings thz;l is

WHile the standards of safety in most areas of life are constantly improving, the safety] of
domestic electrical installations in existing buildings has not kept pace."People expect to bg at
thelr safest when in their own homes and tend not to be aware df the RISKS that face them
thefre.

For example, the current completion rate for newly built ‘"dwellings implies that the average
lifetime of a European dwelling is 200 years and the majority (60%) of European housjng
stopk is already over 30 years old [16]. A significant majority of domestic electrical
insfallations in Europe do not meet current electrical)codes. The high average age of homes
coypled with an intense electricity-based lifestyle“and increasing safety standards are factprs
thaft require a regular, periodic renovation of electrical installations. Presently, this is not the
cage. The renovation rate for electrical installations in Europe is low. The above figures pre
based on the European situation. The experts from the joint working group that prepared this
stapndard were of the opinion that the\average situation with regard to the safety of the
eletrical installation in the HOME HEALTHCARE ENVIRONMENT is not significantly better in other
paifts of the world, and might be -.even worse. In some countries, for example Japan and
Dehmark, a connection for protective earth in homes is not usually available.

The¢ lack of adequate safety\tmeasures can have serious consequences. Electrical defects are
a dgommon cause of fire..Research has shown that fires caused by electrical defects resulf in
more damage and _personal injuries than average fires. Poorly maintained electrical
eqliipment can also(cause injuries through electric shock, especially if the safety means of the
pratective earth is not present or not functioning. These electrical defects can also calise
ME |[EQUIPMENT «10.* malfunction with serious consequences for the people involved 4nd
spégcifically for<the PATIENT who might not be able to respond to these defects, e.g. by reflex,
which is a.major difference compared to other electrical equipment used by healthy persong in
thel household.

Thé—committee—conctuded—thatitis—tnaceceptabletobase—the BASICSAFEFr—antESSERTIAL
PERFORMANCE of ME EQUIPMENT intended for the HOME HEALTHCARE ENVIRONMENT on a
PROTECTIVE EARTH CONNECTION considering the facts that:

— it can be reasonably foreseen that ME EQUIPMENT in the HOME HEALTHCARE ENVIRONMENT
will quite often be used with electrical installations that lack effective PROTECTIVE EARTH
CONNECTIONS;

— the typical LAY OPERATOR will not be able to determine the status/safety of the electrical
installation; and

— much of the ME EQUIPMENT in the HOME HEALTHCARE ENVIRONMENT will be installed and
used without professional support (i.e. the support of a professional home care provider).

Consequently the RISK CONTROL measures for protection against electrical shock for
ME EQUIPMENT intended for the HOME HEALTHCARE environment should not depend on a
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PROTECTIVE EARTH CONNECTION (i.e. be of CLASS | construction). Similarly, the designer of the
ME EQUIPMENT should not depend on the presence of a FUNCTIONAL CONNECTION to earth in
order to comply with EMC requirements or to maintain ESSENTIAL PERFORMANCE.

An exception is made for ME EQUIPMENT that is PERMANENTLY INSTALLED since such equipment
is required to be electrically connected to the SUPPLY MAINS by means of a permanent
connection that can only be detached by the use of a TooL. When that connection is made,
which is normally performed by SERVICE PERSONNEL (e.g. a skilled electrical contractor), the
adequacy of the PROTECTIVE EARTH CONNECTION can be verified. There are specific disclosure
requirements included in 7.5.1 to ensure specifically that the appropriate information is

H | £
avaraore 1ot Llllb IIIIPUI LdIIL bUIIIIUbLIUII

The committee concluded that excluding TYPE B APPLIED PARTS and allowing only~F-TYPE
APRLIED PARTS provided practical RISK CONTRoOL for the following reasonably foreseeaple
HAZARDOUS SITUATIONS in the HOME HEALTHCARE ENVIRONMENT:

a) | It was felt that ME EQUIPMENT in the HOME HEALTHCARE ENVIRONMENT, Wwould likely have
NETWORK/DATA COUPLING ports for ACCESSORIES, including connections ‘to the internef, a
telecommunication network, a printer, etc. While the instructions for use will specify that
only appropriate safety compliant equipment is to be connected to such ports, i

b) | The total PATIENT LEAKAGE CURRENT from APPLIED PARTS contacting an earthed PATIENT

level of supervision is likely missing. An F-TXPE APPLIED PART insulation barrier separa
the APPLIED PART from earth, and therefopré the total PATIENT LEAKAGE CURRENT frlom
multiple F-TYPE APPLIED PARTS to earth iscgréatly reduced by design.

The exclusion of TYPE B APPLIED PARTS is\felt to be the best practical mitigation strategy for the
abgdve HAZARDOUS SITUATIONS. The committee acknowledges that depending on the spedific
ME |EQUIPMENT type, some or all of-the RISKS associated with these HAZARDOUS SITUATIQNS
coyld be controlled by alternative’means. For example, some ME EQUIPMENT does not have
NETWORK/DATA COUPLING ports;tor if they do, have a suitable data separation barrier. Some
ME |EQUIPMENT is unlikely to\be used while simultaneously contacting other APPLIED PARTS,
sugh as a heating blanket."INTERNALLY POWERED products will have negligible PATIENT LEAKAGE
CURRENT.

Thé exception for\ME EQUIPMENT that is PERMANENTLY INSTALLED applies since such equipmgnt
is nequired to_be\reliably electrically connected to the SUPPLY MAINS by means of a permangnt
connection that can only be detached by the use of a TooL. Such ME EQUIPMENT is allowed to
haye a TYPE B APPLIED PART. For some ME EQUIPMENT with a TYPE B APPLIED PART, fthe
pratectives earth provides a single means of protection, e.g. haemodialysis equipment.
Ha modralysrs equrpment also represents a class of ME EQUIPMENT where provrdmg an F-TYPE

can assume that it has a rellable protectlve earth. As a result a TYPE B APPLIED PART is
acceptable for PERMANENTLY INSTALLED ME EQUIPMENT.

The MANUFACTURER of PERMANENTLY INSTALLED ME EQUIPMENT should still consider the
HAZARDS noted for cord-connected ME EQUIPMENT, which the committee feels are best
mitigated by allowing only F-TYPE APPLIED PARTS.

Subclause 7.1 — USABILITY of the ACCOMPANYING DOCUMENTS

As required by the general standard and its USABILITY collateral standard, IEC 60601-1-6:2010
and IEC 60601-1-6:2010/AMD1:2013, ACCOMPANYING DOCUMENTS for use in the HOME
HEALTHCARE ENVIRONMENT should focus on the characteristics of the intended LAY OPERATOR to
make the ACCOMPANYING DOCUMENTS most effective for them. A major shortcoming of many
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ACCOMPANYING DOCUMENTS is that they have not been written with the target LAY OPERATORS in
mind. Consequently, LAY OPERATORS have often misunderstood or been unable to comprehend
the ACCOMPANYING DOCUMENTS.

Because of the wide variation expected in the education and competency of LAY OPERATORS,
the committee considers a reading comprehension comparable to the eighth year of education
to be reasonable. This is consistent with guidance from the US Food and Drug Administration
(FDA) [22] [23] [24]. These references are suggested as useful guidance documents for
developing high quality ACCOMPANYING DOCUMENTS for LAY OPERATORS of ME EQUIPMENT for the
HOME HEALTHCARE ENVIRONMENT.

User research and the ongoing USABILITY ENGINEERING PROCESS involve the systematic
collection of data from members of the intended user group on various characteristics-of the
ACCOMPANYING DOCUMENTS. User research of ACCOMPANYING DOCUMENTS should foeus on ¢ne
or more of the following areas: LAY OPERATOR comprehension, LAY OPERATOR performanice,
acgeptability, and credibility. User research can identify specific strengths and weaknesseg of
ACCOMPANYING DOCUMENTS. The findings from user research can imprgve "'ACCOMPANY|NG
DOCUMENTS before the ME EQUIPMENT is brought to market. User research’ methods inclyde
focus group interviews, in-depth individual interviews, questionnaires;and readability testipg.
The use of clear, simple, precise graphics can help any user understand instructions.

Software TOOLS available to estimate the grade level readability of text include:

— |Flesch-Kincaid Grade Level — part of standard Microsoft\Word word processing program;

— |SMOG (Simple Measure of Gobbledygook) Readability Index — commonly used by the
U.S. government to measure readability;

— |Fry Readability Graph.

These TOOLS measure readability based upon words per sentence and syllables per word.

Mot often, some combination of these #nethods is used to develop a USABILITY SPECIFICAT|ON
for|the most effective ACCOMPANYING(DOCUMENTS possible. The MANUFACTURER VERIFIES iwat
thel final ACCOMPANYING DOCUMENTS® fulfill the USABILITY SPECIFICATION. VALIDATION inclugles
tesfing with representative LAY ORERATORS.

The committee reminds (designers of ME EQUIPMENT for use in the HOME HEALTHCARE
ENYIRONMENT that ideally a RISK CONTROL measure will be intrinsic to the design, and not fely
on |the ACCOMPANYING-DOCUMENT, which particularly in the HOME HEALTHCARE ENVIRONMENT,
can be misunderstood and is likely to be lost.

Supclause 7:2'= Additional requirements for marking of IP classification

Subclauys€8.3.1 requires a minimum IP classification for ME EQUIPMENT. IEC 60529 offers fhe
MANUFAGTURER a common marking for conveying to an OPERATOR the IP classification. Par!lies
othervthan LAY persons (such as homecare providers, clinicians or knowledgeable LAY
RESPONSIBLE ORGANIZATIONS) can be involved in selecting equipment for the HOME HEALTHCARE
ENVIRONMENT. Conveying IP classification is necessary for these parties and permits choosing
the appropriate equipment for a specific application. Such marking is also consistent with the
requirements for ME EQUIPMENT intended for use in the professional healthcare facility.

Subclause 7.4.2 — Additional requirements for an electrical power source

The intent of this subclause is to give the OPERATOR a reasonable expectation of how long the
ME EQUIPMENT will operate. This permits the OPERATOR to know how many extra batteries to
have available or how long the ME EQUIPMENT will last before it needs replacing.

ME EQUIPMENT intended for the HOME HEALTHCARE ENVIRONMENT that utilizes an INTERNAL
ELECTRICAL POWER SOURCE, that is not periodically or automatically maintained, can usually be
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powered with batteries that are readily available to the general public. For example, a
sphygmomanometer designed for use in the HOME HEALTHCARE ENVIRONMENT can be powered
by a primary type battery using a Zinc-Carbon or an Alkaline type cell, or by a secondary
(rechargeable) type of battery using a Nickel-Metal Hydride type cell. The characteristics for
these batteries differ significantly from cell type to cell type as well as within one cell type
from one battery MANUFACTURER to another. The capacities (i.e. operation time or number of
PROCEDURES), SHELF LIFE (for primary types) and for rechargeable types, how many times the
battery can be charged and discharged before it becomes unusable (good cycle life) are
significantly different from one cell type to another.

Begat

for|the specified cell type. The MANUFACTURER should consider the technical characteristicg of

paftern information, temperature during use, electrical load conditions, etc., in"developing the
disglosure required in this subclause.

As|there are several possibilities for INTERNAL ELECTRICAL POWER SOURCES, the requifed
disglosures in the instructions for use should be determined under one of the followjng
conditions:

— [for a non-rechargeable-{primary} INTERNAL ELECTRICAL POWER SOURCE,

a) for a non-replaceable INTERNAL ELECTRICAL POWERYSOURCE, the operation time| or
number of PROCEDURES and the typical service(life is determined using a new and
unused INTERNAL ELECTRICAL POWER SOURCE; OF

b) for a replaceable INTERNAL ELECTRICAL POWER"SOURCE, the operation time or numbefr of
PROCEDURES is determined using an unused INTERNAL ELECTRICAL POWER SOURCE,|as
specified in the instructions for use, *that is within the SHELF LIFE of the INTERNAL
ELECTRICAL POWER SOURCE; or

NOTE Consideration should also be given _to whether or not a separate disclosure is needed for conditjons
where the INTERNAL ELECTRICAL POWER SOURCE is at the end of its SHELF LIFE.

— |for a rechargeable-{secondary)-INTERNAL ELECTRICAL POWER SOURCE, the operation timg or
number of PROCEDURES of thespecified rechargeable INTERNAL ELECTRICAL POWER SOURCE
when installed in the ME EQUIPMENT is determined for both:

c) a new and fully charged INTERNAL ELECTRICAL POWER SOURCE, and
d) a fully charged. INTERNAL ELECTRICAL POWER SOURCE at the specified point| of
replacementof the INTERNAL ELECTRICAL POWER SOURCE or ME EQUIPMENT.

Supclause 7.4.7.— Additional requirements for cleaning, disinfection and sterilization

The disclesure is required to reduce the RISK of infection to acceptable levels. See rationjale
to §.1.

Subel 84— Additi I ; to—f I ing—disinfecti " nd

ME SYSTEMS, and
Subclause 8.2 — Additional requirements for sterilization of ME EQUIPMENT and ME SYSTEMS

ME EQUIPMENT, ME SYSTEMS and ACCESSORIES should not be operated or used if their condition
could compromise the health or safety of the PATIENT using them or the employees or third
parties supplying them. Among other reasons, this means that ME EQUIPMENT, ME SYSTEMS and
ACCESSORIES cannot be operated or used if there is a potential RISK of the PATIENT becoming
infected from the ME EQUIPMENT, a ME SYSTEM or an ACCESSORY.

ME EQUIPMENT, ME SYSTEMS and ACCESSORIES used in the HOME HEALTHCARE ENVIRONMENT
require an appropriate level of disinfection, depending on their use, but rarely need to be
sterile. Methods used for the cleaning and disinfection of ME EQUIPMENT, ME SYSTEMS and
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ACCESSORIES need to reduce/eliminate the RISK of infecting a PATIENT with microorganisms
while also reducing the RISK to the OPERATOR who performs the cleaning and disinfection
PROCESS. The methods also need to be feasible for the HOME HEALTHCARE ENVIRONMENT in
which they are intended to be performed.

All ME EQUIPMENT, ME SYSTEMS and ACCESSORIES are a potential source of infection in humans.
Any ME EQUIPMENT, ME SYSTEM oOr ACCESSORY that has been used by a PATIENT is potentially
contaminated with reproductive human pathogenic microorganisms until proven otherwise.
Appropriate PROCEDURES for handling and PROCESSING are essential to protect the next
person handling, or the next PATIENT using, the ME EQUIPMENT, ME SYSTEMS or ACCESSORY.
He peeMEEQUHPMENTME-SY¥STEMS—and—ACCESSORIESthat havebeen—usedreedPROCESSHNG,

follpwing the MANUFACTURER’S instructions, prior to reuse by another PATIENT.

The¢ basic requirements for such PROCESSING of ME EQUIPMENT, ME SYSTEMS or ACGESSORIES
aregl usually determined by:

— |[the potential degree of contamination of the ME EQUIPMENT, ME SYSTEMS ‘Or ACCESSORY;
and

— [the RIsK of infecting another PATIENT or third party or re-infecting_a. PATIENT resulting from
reuse of the ME EQUIPMENT, ME SYSTEM or ACCESSORY and the type of application of the
ME EQUIPMENT, ME SYSTEM or ACCESSORY.

Repisable ME EQUIPMENT, ME SYSTEMS and ACCESSORIES,/ that are used in professional
healthcare facilities are routinely intended for sequentialk™dse with multiple PATIENTS, j.e.
mojved from one sick PATIENT to another sick PATIENT. This practice creates opportunities |for
cross contamination by potentially virulent microorganisms. In order to prevent infecfion
caused by cross contamination, professional héalthcare facilities vigorously clean and
sterilize reusable ME EQUIPMENT, ME SYSTEMS .0r “ACCESSORIES using expensive, elaborpte
eqliipment and/or toxic chemicals.

The situation is quite different for ME EQUIPMENT, ME SYSTEMS or ACCESSORIES in the HQME
HEALTHCARE ENVIRONMENT:

— |Reusable ME EQUIPMENT, ME SYSTEMS or ACCESSORIES for chronic care are not routinely
moved from PATIENT to PATIENT so the RISK of cross contamination is low.

— |PATIENTS using ME EQUIPMENT and ME SYSTEMS are not always sick and usually pot
infected with virulent microorganisms.

— |It is generally not feasible to purchase and operate elaborate sterilization systems and it is
not safe to use toxic chemicals in the HOME HEALTHCARE ENVIRONMENT.

ME| EQUIPMENT. .ORME SYSTEMS in the HOME HEALTHCARE ENVIRONMENT are often used repeatddly
on |the same{PATIENT. ACCESSORIES and components that would typically be either subject to
clepning and)high-level disinfection or cleaning and sterilization in the professional healthcgare
facjlity should be cleaned and disinfected in a manner that reduces the RISK of infection from
commony household- and PATIENT-resident microorganisms.

When selecting and evaluating the cleaning and disinfection or cleaning and sterilization
methods the MANUFACTURER has to consider:

— the amount and type of microorganisms expected to be on the ME EQUIPMENT, ME SYSTEM
or ACCESSORY used;

— the RiIsK for the microorganisms to be transmitted; and

— the resistance of the microorganisms to the cleaning and disinfection or cleaning and
sterilization methods intended to be used.

The RISKS posed by such PROCESSING of ME EQUIPMENT, ME SYSTEMS or ACCESSORIES are
determined by the following factors:

a) undesired effects, which can result from:
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the previous use of the ME EQUIPMENT, ME SYSTEM or ACCESSORY,
the previous cleaning and disinfection or cleaning and sterilization PROCEDURES, and
transportation and storage;

b) the RISks from the type of subsequent uses, such as:

residues from the previous use (such as secretions and other bodily components or
drugs);

residues from the previous cleaning and disinfection or cleaning and sterilization
PROCEDURES (such as cleaning agents, disinfectants and other substances, including

c)

WH

and sterilization PROCEDURE for ME EQUIPMENT, ME SYSTEM or AGCESSORY within the HQ
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— changes of physical, chemical or functional properties of the ME EQUIPMENT, ME.SYS1
or ACCESSORY; and

— changes in the condition of the material (such as accelerated wear -and tg
embrittlement and changed surface conditions, connectors and adhesivg, joints);

the RISK of transmission of any microorganisms.

LTHCARE ENVIRONMENT, the MANUFACTURER should consider the following:
the RISKS involved in the PROCESS;

the cost effectiveness of the PROCESS;

the practicability of the PROCESS;

the availability of the cleaning equipment and)the cleaning agents specified in
PROCESS;

the efficiency of the PROCESS;
the reproducibility of the PROCESS;
the quality management requirements of the PROCESS; and

the environmental impact of the \PROCESS and the disposal of any supplies (e.g. clean
agents) utilized.

en in the HOME HEALTHCARE,ENVIRONMENT ME EQUIPMENT or an ME SYSTEM is intended to
d on a different PATIENT; it is appropriate to use methods of cleaning and disinfection
bning and sterilization that are used in the professional healthcare facility. This mi
ude the need forsspecific TOOLS or equipment and specific knowledge or training of
sons involved,..in) these PROCEDURES which are usually not available in the HQ
LTHCARE ENVIRONMENT, i.e. this might include the need to involve professio
anizations.(e.g. hospitals, homecare providers or MANUFACTURERS) in that PROCESS.

bclause 8.3.1 — Ingress of water or particulate matter into ME EQUIPMENT

EM

ar,

en considering the suitability and feasibility of the cleaning and Wisinfection or cleanjing
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the

ing

be
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EQUIPMENT intended for use in the HOME HEALTHCARE ENVIRONMENT can face mIny

fties is

not likely to encounter due to environmental controls and OPERATOR training in professional
healthcare facilities.

Therefore, as a minimum requirement, ENCLOSURES of ME EQUIPMENT intended for use in the
HOME HEALTHCARE ENVIRONMENT are required to provide protection against ingress of an object
of @ 12,5 mm (an adult's finger). This is in addition to the requirement in Clause 5 for
determining ACCESSIBLE PARTS utilizing @ 5,6 mm (equivalent to a child's finger). All HAND-
HELD and BODY-WORN ME EQUIPMENT are required to be protected against the ingress of
vertically falling water drops with the ME EQUIPMENT ENCLOSURE tilted at 15° (IPX2). MOBILE
and PORTABLE ME EQUIPMENT in non-TRANSIT-OPERABLE use are to be protected against the
ingress of vertically falling water drops with the ME EQUIPMENT ENCLOSURE positioned on a
turntable (IPX1). These requirements are summarized in Table A.2.
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Table A.1 — Summary by use of HOME HEALTHCARE ENVIRONMENT ME EQUIPMENT ENCLOSURE
ingress of water and particulate matter requirements

Non-TRANSIT-OPERABLE use TRANSIT-OPERABLE use
MOBILE PORTABLE HAND- BODY- MOBILE PORTABLE HAND- BODY-
HELD WORN HELD WORN
IEC 60529
Ingress P21 P21 IP22 IP22 P22 IP22 IP22 IP22
protection

TRANSIF-ORERABLE-ncludes-Use nllfdnnre and has o pnfnnholl\l hlﬁhﬂl" prnhahlllh/ of exposiire

to dust, dirt and rain, even for MOBILE and PORTABLE ME EQUIPMENT This is especially true for
those mounted on wheelchairs and those that are—LFE-SUPRORTING ME EQUIPMENT| or ‘
ME[SYSTEMS intended to actively keep alive or resuscitate a PATIENT. It is difficult_to pre]jict
when a PATIENT might use ME EQUIPMENT outdoors, but it is reasonably foreseeable“that slich
use will occur. It is also reasonably foreseeable that PATIENTS will not be abte-to keep their
ME [EQUIPMENT dry. Under these conditions, ME EQUIPMENT is expected te maintain BASIC
SAKETY and ESSENTIAL PERFORMANCE.

WHen a carrying case is used during IP testing, it should be the sameé case that is used durjng
megchanical strength testing.

Supclause 8.3.2 — Ingress of water or particulate matter into ME SYSTEMS

As| with the analysis in the rationale to Clause 6, the committee concluded that mjost
ME [SYSTEMS comprise ME EQUIPMENT in combination,with ACCESSORIES such as connectiong to
the| internet, a telecommunication network, a printen,“etc. Consistent with the philosophy of the
general standard, this standard relies on the reguirements for resistance to ingress of wdter
or | particulate matter of other IEC product safety standards (e.g. IEC 60335-1 Ind
IEG 60950-1) for non-ME EQUIPMENT pdrts of ME SYSTEMS. Information technolpgy
commmunication (ITC) equipment, such as:computers, cable boxes and modems should pot
haye new or additional requirements just because they have a FUNCTIONAL CONNECTION to
ME [EQUIPMENT.

Th¢ MANUFACTURER should identify what ingress protection is appropriate for non-medical
eqliipment and non-medical/ACCESSORIES used in an ME SYSTEM. It is not expected that npn-
medical equipment or ACCESSORIES necessarily require the same ingress protection as the|ME
EQUIPMENT. The relative .proximity of non-medical equipment and ACCESSORIES to the |ME
EQYIPMENT and PATIENT can demand a lesser or greater ingress requirement. While the npn-
ME [EQUIPMENT parts.of the ME SYSTEM can share a conductive connection (electrical or flgid)
with the ME EQUIPMENT, the non-medical equipment and ACCESSORIES do not sharg a
conductive cennection to the PATIENT. In accordance with Clause 6, all cord-connected |ME
EQUIPMENT for use in the HOME HEALTHCARE ENVIRONMENT are required to have F-TYPE APPLJED
PARTS.

Supelause 8.5.1 — Indication of state

Providing a means to determine the state of the INTERNAL ELECTRICAL POWER SOURCE allows
the OPERATOR to plan for replacement so that continuous operation remains possible. It can
also be important for the OPERATOR to be aware of the state of the INTERNAL ELECTRICAL
POWER SOURCE while the ME EQUIPMENT is powered from SUPPLY MAINS.

Many simple measuring devices, e.g. a thermometer, do not have display space to indicate
this continuously, and are used aperiodically. An OPERATOR needs to look at the display to
know the state; it is little different to press a button to see this indication. As a result,
permitting OPERATOR action to indicate the state of the INTERNAL ELECTRICAL POWER SOURCE is
acceptable. Continuous display when the thermometer is in the medicine cabinet is of no
value.
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Many ME EQUIPMENT or ME SYSTEMS not intended to actively keep alive or resuscitate a PATIENT
do not need a TECHNICAL ALARM CONDITION that indicates a loss of battery power, since the
lack of any displayed output can be an adequate indication of no operation. However,
inaccurate output data frequently could be considered as a loss of ESSENTIAL PERFORMANCE
and would generally require a TECHNICAL ALARM CONDITION. See 8.4 for additional
requirements when the safety of the PATIENT is dependent on continual operation.

It should be understood that both 12.1 and 12.2 of the general standard can also apply to the
MANUFACTURER'S implementation of the means of indicating the state of the INTERNAL
ELECTRICAL POWER SOURCE, i.e. the MANUFACTURER needs to determine how accurate this
indfeatrommeedstobeand-that-threntended-oPERATOR camrunderstand-the-indieationr—

Supclause 10.1 — Additional requirements for mechanical strength

NORMAL USE in the HOME HEALTHCARE ENVIRONMENT includes rough handling \beyond that
anlclpated in a professional healthcare facility. Test methods considered representative have
beg¢n specified based on usage categories having to do with whether the ME EQUIPMENT is
STATIONARY while being used, or if it is sometimes moving during NORMALNUSE.

ME|EQUIPMENT in NORMAL USE is subjected to mechanical stresses((e-g. vibration, shock) gnd
could randomly be subjected to additional stresses. Therefore,ME EQUIPMENT needs to|be
robust enough to withstand the vibration, shock, bumps and drops that it will encounteq in
NORMAL USE. These tests were chosen by first qualitatively{assessing the relative severity of
the| scenarios within various environments (i.e. home, and private transport) on various sizes
ang types (i.e. HAND-HELD, PORTABLE, MOBILE, BODY-WORN and TRANSIT-OPERABLE)| of
ME|EQUIPMENT. The results of this analysis for the wvarious types of shock and vibrafion
expected to be experienced are shown in Table AG.

Table A.2 — Qualitative assessment of HOME HEALTHCARE ENVIRONMENT ME EQUIPMENT
subjected torshock and vibration

Non-TRANSIT-OPERABLE use TRANSIT-OPERABLE use 2
MOBILE PORTABLE HAND- BODY- MOBILE PORTABLE HAND- BODY-
HELD WORN HELD WORN
Yibration 1 1 1 1 2 2 2 1
Shock 1 1 1 1 2 2 3 2
Drop 1 1 3 2 2 2 3 3

Mechanical strengti 0=no test, 1=least severe or 7M1P, 2=moderately severe or 7M2, 3=most severe or 7M3

28|TRANSIT-OPERABLE use includes use outdoors, use in automobiles and use in or attached to wheelchairs.

b|The 7Mx designations are described in IEC 60721-3-7:1995 [5] and IEC TR 60721-4-7:2001 [7].

Copsistent with the philosophy of the general standard, this standard relies on the mechanical
stréngth requirements of other IEC product safety standards (e.g. |IEC 60335-1[3] &nd
IEC 60950-1 [8]) for non-ME EQUIPMENT parts of ME SYSTEMS. ITC equipment, such as
computers, cable boxes and modems should not have new or additional requirements just
because they have a FUNCTIONAL CONNECTION to ME EQUIPMENT.

BODY-WORN ME EQUIPMENT is considered TRANSIT-OPERABLE, given a PATIENT'S normal daily
routine, including walking or otherwise moving around, sometimes outside of the home. Non-
TRANSIT-OPERABLE BODY-WORN ME EQUIPMENT is only considered likely for bed-ridden PATIENTS.
The severity analysis for TRANSIT-OPERABLE BODY-WORN ME EQUIPMENT is formulated taking
into account the body’s shock absorbing properties. Whether ME EQUIPMENT is intended for
TRANSIT-OPERABLE Or noOn-TRANSIT-OPERABLE use is based on how the MANUFACTURER
describes the INTENDED USE in the instructions for use.

EXAMPLE 1 A PORTABLE enteral feeding pump can be intended for use on a seated PATIENT (non-TRANSIT-
OPERABLE) or for use on a walking PATIENT (TRANSIT-OPERABLE).
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EXAMPLE 2 A PORTABLE ventilator can be intended for use on a seated PATIENT (non-TRANSIT-OPERABLE) or for
use mounted on a wheelchair (TRANSIT-OPERABLE).

Subclause 10.1.2 — Requirements for mechanical strength for non-TRANSIT-OPERABLE
ME EQUIPMENT

After qualitative assessment, the committee assessed the International Standards in the
IEC 60068 series relevant to environmental testing, and their respective rationales, as well as
the IEC 60721 series of guidance documents. In selecting the requirements, the committee
reviewed other sources for material related to these tests (e.g. MIL-STD-810F [15], etc.) but
found the best fit was with IEC 60721-3-7:1995 [5]. This International Standard mapped well
to [ the requirements defined in Table A.3. There is also a guidance document,
IEG TR 60721-4-7:2001 [7] that helps to correlate environmental condition classes| of
IEQ 60721-3 to environmental tests according the IEC 60068 series.

Th¢ aforementioned International Standards specify 3 classes of mechanical conditions: 7M1,
7MR and 7M3. The committee found the range of classes 7M1, 7M2 and 7M3to"represent the
range of conditions seen during use in the HOME HEALTHCARE ENVIRONMENT for non-TRANS$IT-
OPERABLE and TRANSIT-OPERABLE use. The committee agreed that different tests and fest
levels should be applied to ME EQUIPMENT intended for non-TRANSIT-OPERABLE use verTus
eqliipment intended for TRANSIT-OPERABLE use based on its portability, as indicated in this
stapdard.

In most cases, non-TRANSIT-OPERABLE ME EQUIPMENT used«ir’both the professional healthcpre
facjlity and the HOME CARE ENVIRONMENT are severity levelk/M1. Although this would imply that
no |additional testing other than that in the general standard should be needed, the committee
fely some additional mechanical strength testing «was necessary due to operation by LAY
OPERATORS and the presence of children in the HOME CARE ENVIRONMENT.

Fol non-TRANSIT-OPERABLE HAND-HELD ME EQUIPMENT, free fall 7M3 is less severe than the 1 m
drdp already specified in the general standard. The committee retained the drop test in the
gemeral standard. Non-TRANSIT-OPERABLE BODY-WORN ME EQUIPMENT is considered as thougﬂw it
wefe always HAND-HELD and not PORTABLE ME EQUIPMENT. The committee considered it likely
that such ME EQUIPMENT is likely to be dropped while being handled.

As|required in the general (standard, ME EQUIPMENT is required to be equipped with|its
intInded ACCESSORIES, as~indicated in the instructions for use, during mechanical strength

testing. ME EQUIPMENT such as beds, PATIENT transport and wheelchairs, are loaded with fthe
intended PATIENT load,\'as indicated in the instructions for use, during free fall, shock, and
vibration testing.

Determining that rough handling (vibration, shock, and drop) testing has not resulted in|an
unIcceptabIe RISK, includes determining that BASIC SAFETY and ESSENTIAL PERFORMANCE hive
be¢n maintained. Engineering judgment can be used to formulate a practical test methodolpgy
for| verifying acceptable RISK during and after rough handling. For ME EQUIPMENT, such|as
ME |EQUIPMENT with mechanical moving parts, (i.e. ventilators, overflow switch), it can|be
necessary to0 have the WE EQUIPMENT OpEerate as inmtended and maimtaim  ESSENTIAL
PERFORMANCE while undergoing the tests. For other ME EQUIPMENT, it is only necessary to
verify BASIC SAFETY and ESSENTIAL PERFORMANCE after the rough handling tests.

Temporary interruptions of intended operation can be tolerated if consistent with ESSENTIAL
PERFORMANCE. For example, with a breast pump, an overflow cut-off switch could be easily
reset by the OPERATOR after a mechanical disturbance, and this temporary interruption of
intended operation was not likely to be considered an unacceptable RISK.
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Subclause 10.1.3 — Requirements for mechanical strength for TRANSIT-OPERABLE

ME

EQUIPMENT

ME EQUIPMENT which in NORMAL USE is intended to be used while the PATIENT is moving (i.e.
walking, riding in a automobile) will be subjected to these mechanical stresses (e.g. vibration,
shock, and drop) and could randomly be subjected to additional stresses. Therefore,
ME EQUIPMENT intended to be used while the PATIENT is moving needs to be robust enough to
withstand the mechanical strength testing described by IEC 60721-3-7:1995 [6] level 7M3.
IEC 60721-3-7:1995 indicates that in addition to the conditions covered by class 7M2, the
class 7M3 applies to use at, and direct transfer between, locations with significant vibrations,
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bclause 11 — Protection against strangulation or asphyxiation

en assessing the potential for strangulation or asphyxiation, the, following should
sidered:

HEALTHCARE ENVIRONMENT is not known. As in other areas~of medical misadventure, th
could be underreporting of these types of events.

The RISK associated with cords placed close to-children is well described in
literature [20] [17] [5] .The force necessary to strangle a child is relatively small; therefq
children are particularly vulnerable to this HAZARD.

NOTE The number of fatalities caused by entanglement was significantly higher in the group of children o
than 7 months in the study by Drago and Danenberg[47].

mobility, coordination and strength. Because of these factors, such PATIENTS are less
to untangle themselves if caught up;in or hanging from cords, cables or tubes.

The overall number of tubings and lines (e.g. oxygen tubing, pulse oxime
electrocardiographic leads, “intravenous tubing) and the length of the ME EQUIPM
umbilical can further increase the RISK of strangulation.

The actual occurrence of strangulation or asphyxiation byME EQUIPMENT in the HQ

The RISK from cords, cables or tubes-is related to the PATIENT'S cognitive level, 2Pe,
ble

be

ME
ere

the
re,

der

ry,
ENT

A MOBILE PATIENT incfeases the RISK of pulling and tightening cords, cables or tu
around the PATIENT:S neck or limbs.

eve that cantbe placed on intravenous lines and any other tubing/wire close to the PATI

EQUIPMENT and mobility of the PATIENT.

To

es

example of this'problem is the potential of flexible lines and tubing to "wrap" around gnd
s encircle limbs-or the neck. An active prevention strategy could include a stiff clear plagtic

T.

s device~helps prevent the tubing from wrapping, while maintaining the function of the

the.éxtent possible, MANUFACTURERS should avoid the use of small parts that could become

a choking HAZARD. Particular care 1s needed to avoid problems with babies and younger
children. Since children can be visitors in all HOME HEALTHCARE ENVIRONMENTS, attention to
this problem is needed for any ME EQUIPMENT or ME SYSTEM intended for the HOME HEALTHCARE
ENVIRONMENT.

ISO 8124-1 [10] specifies acceptable criteria for structural characteristics of toys intended for
use by children in various age groups from birth to 14 years, such as shape, size, contour,
and spacing. To the extent that small parts cannot be avoided, see 7.4.1 for the required for
warnings. I1SO 8124-1 could serve as a guide as it contains warnings and/or instructions for
use with toys or their packaging.
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Subclause 13.1 — Additional requirements for generation of ALARM SIGNALS

In the HOME HEALTHCARE ENVIRONMENT, auditory ALARM SIGNALS are at least as important as
visual ALARM SIGNALS. ALARM CONDITIONS that require either immediate or prompt OPERATOR
action to protect the safety of the PATIENT are required to have an auditory ALARM SIGNAL. That
ALARM SIGNAL is permitted to be present either at the ME EQUIPMENT or at a DISTRIBUTED ALARM
SYSTEM. By permitting a DISTRIBUTED ALARM SYSTEM to provide the auditory ALARM SIGNALS, this
standard permits designs that allow the PATIENT area to be quiet, e.g. the baby's room, while
the ALARM SIGNALS are present where the OPERATOR is located, e.g. the parents’ room.

Supclause 13.2 — Additional requirements for ALARM SIGNALS volume

Reflucing the auditory ALARM SIGNAL volume below audible levels effectively initiates the
ALARM OFF or AUDIO OFF ALARM SIGNAL-iractive inactivation state. This standard requires suich
an [action to indicate that ALARM SIGNALS are inactivated. Such an action is inappropriate fgqr-a
HHFE-SUPPORTHING ME EQUIPMENT or ME SYSTEMS intended to actively keep alive or resuscitatp a
PATIENT unless it is connected to a DISTRIBUTED ALARM SYSTEM that is capable of generafing
auditory ALARM SIGNALS.
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Annex B
(informative)

Guide to marking and labelling requirements for ME EQUIPMENT

and ME SYSTEMS

B.1 Marking on the outside of ME EQUIPMENT, ME SYSTEMS or their parts

and in Table C.1 of the general standard. Additional requirements for marking on the outs

of ME EQUIPMENT and ME SYSTEMS intended for use in the HOME HEALTHCARE ENVIRONMENT Bre
foulnd in the subclauses listed in Table B.1.
Table B.1 — Marking on the outside of ME EQUIPMENT, ME SYSTEMS or their parts
Description of marking Subclause
Ervironmental conditions of transport and storage on ME EQUIPMENT 4.2.2
Erlvironmental conditions of transport and storage on carrying case, if provided 4.2.2
Ervironmental operating conditions on ME EQUIPMENT 4.2.3
Erlvironmental operating conditions on carrying case, if provided 4.2.3
IP|classification on ENCLOSURE 7.2
IP|classification on carrying case, if provided 7.2
'Keep dry' or symbol on ENCLOSURE, if required 7.2

B.2 Accompanying documents, general

The requirements for information to-be included in the ACCOMPANYING DOCUMENTS are foung
7.9.1 and Table C.4 of the general standard. Additional requirements for general informafion
to be included in the ACCOMPANYING DOCUMENTS relating to ME EQUIPMENT and in ME SYSTH
in the HOME HEALTHCARE ENVAIRONMENT are found in the subclauses listed in Table B.2.

Table B.2 — ACCOMPANYING DOCUMENTS, general

in

MS

Description of requirement Subclause

Cqntact the MANUFACTURER for assistance or reporting 7.3.1

Precautions\to/be taken in the event of changes in the performance 7.3.2

Precautions to be taken regarding the exposure to reasonably foreseeable environmental 7.3.2

copditions

Information regarding medicinal substances to be delivered, if any 7.3.2

Information on any medicinal substances or human blood derivatives incorporated into the 7.3.2

ME EQUIPMENT or ACCESSORIES, if any

Degree of accuracy claimed for a measuring function, if provided 7.3.2
12.3

Postal address and either a telephone number or web address 7.31
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B.3 ACCOMPANYING DOCUMENTS, instructions for use

The requirements for information to be included in the instructions for use are found in 7.9.2
and Table C.5 of the general standard. Additional requirements for information to be included
in the instructions for use are found in the subclauses listed in Table B.3.

Table B.3 — ACCOMPANYING DOCUMENTS, instructions for use

Description of requirement Subclause

AIt-IIIdﬁVU :;fU'DuppUlﬁlly IIIUt:IUu‘D tU IUU UIIIp:UyU\J fU“UVV;IIH [=} :UDD Ul fai:ulc Uf t:IU U:Ubtl;ba: S-—‘r
poyer supply for-tHFE-SURPRORTHING ME EQUIPMENT or ME SYSTEM intended to actively keep alive
or fesuscitate a PATIENT: description of

Clganing, cleaning and disinfection or cleaning and sterilization instructions for single PATIENT 7.4.7
us¢, as appropriate

Cohditions that can unacceptably affect the ME EQUIPMENT: 7.4.5
— | effects of lint, dust, light

— | list of known devices or other sources that can potentially cause interference problems
— | effects of degraded sensors and electrodes, or loosened electrodes, that can degrade
performance or cause other problems

— | effects caused by pets, pests or children

Coptact details for the source of professional hygienic maintenance, if applicable 7.4.7
Diggrams, illustrations or photographs of the fully assembled and ready-tofoperate 7.4.3
ME|EQUIPMENT

Diggrams, illustrations, or photographs showing proper connection of .the PATIENT to the 7.4.4
ME|EQUIPMENT, ACCESSORIES and other equipment

Effect on safety of modifying the equipment: warning of 7.4.1
Enyironmental conditions of transport and storage of ME EQUIPMENT 4.2.2
Enyironmental operating conditions of ME EQUIPMENT 4.2.3
EXPECTED SERVICE LIFE of parts or ACCESSORIES shipped with the ME EQUIPMENT 7.4.8
EXPECTED SERVICE LIFE of the ME EQUIPMENT 7.4.8
Frequency of cleaning, cleaning and disinfection or cleaning and sterilization required when 7.4.7

use¢d on the same PATIENT, when appropfiate

HAPZARDS, likely consequences, and the precautions for reducing the RISK for each warning 7.4.1
angl safety notice, including where*applicable:
- strangulation or asphyxiation

- small parts

- allergic reactions

- contact injuries

Indication that it is,necessary to clean and disinfect or clean and sterilize between PATIENT 7.4.7
usés including methods for rinsing, drying, handling and storage until re-use
Indication that\the ME EQUIPMENT is intended to be operated in a carrying case 4.2.3
Ingication*that the ME EQUIPMENT is intended to transported or stored in a carrying case 4.2.2
Infprmation concerning the proper disposal of the ME EQUIPMENT, its parts or ACCESSORIES 7.4.9
—
Instruction for the LAY RESPONSIBLE ORGANIZATION to contact its local authorities to determine 7.4.9
the proper method of disposal of potentially bio-hazardous parts and ACCESSORIES: statement
regarding, if applicable
Interconnection to equipment not described in the instructions for use: warning of 7.4.1
Meaning of the IP classification marking 7.4.5
e
Recommended placement of remote parts of a DISTRIBUTED ALARM SYSTEM, if applicable 7.4.10
Required professional hygienic maintenance prior to re-use statement, if applicable 7.4.7
Requirements for INTERNAL ELECTRICAL POWER SOURCE, where applicable: 7.4.2

— typical operation time or number of PROCEDURES
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Description of requirement Subclause
—  typical service life
—  behavior while a rechargeable INTERNAL ELECTRICAL POWER SOURCE is charging
SHELF LIFE of parts or ACCESSORIES shipped with the ME EQUIPMENT, if less than the EXPECTED 7.4.8
SERVICE LIFE
State of the INTERNAL ELECTRICAL POWER SOURCE, if applicable: how to determine 8.5
Time from switching “ON” until the ME EQUIPMENT is ready for NORMAL USE, if exceeding 15 s 7.4.4
Time or number of PROCEDURES available following a loss or failure of the electrical power 8.4
supply for-HHFE-SUPRORTING ME EQUIPMENT or ME SYSTEM intended to actively keep alive or
['& FHEEHEte—a T
Trqubleshooting guide including necessary steps to be taken in the event of an ALARM 7.4.6
CONDITION
Us|ng ACCESSORIES, parts or material not described in the instructions for use: warning of 7.4.1
Us|ng the ME EQUIPMENT outside its carrying case if some part of the protection required by 7.4.1
thi$ standard is provided by that carrying case: warning of

.4 ACCOMPANYING DOCUMENTS, technical description

The requirements for general information to be included in the technical description are foynd
in pubclause 7.9.3 and in Table C.6 of the general standard. Additional requirements [for
information to be included in the technical description are‘found in the subclauses listed in
Table B.4.
Table B.4 — ACCOMPANYING DOCUMENTS, technical description
Description of requirement Subclause

Alfernative life-supporting methods that can be employed for longer periods of loss or failure 8.4

of fthe electrical power supply for-tHFE-SUPPORENG ME EQUIPMENT or ME SYSTEM intended to

aclively keep alive or resuscitate a PATIENT: déscription of

Cqnnect and verify that the PROTECTIVE EARTH TERMINAL is connected to the external 7.51

pretective earthing system: warning to

Mg EQUIPMENT installation, includingscorrect protective earth (PE) connection, must only be 7.5.1

cafried out by qualified SERVICE PERSONNEL: warning of

Mgthods for cleaning and disinfection or cleaning and sterilization, if professional hygienic 7.5.2

maintenance required

Sgecifications of the(PERMANENTLY INSTALLED PROTECTIVE EARTH CONDUCTOR 7.5.1

Vqrify the integrity.of the external protective earthing system: warning to 7.5.1
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Annex C
(informative)

Symbols on marking

In addition to the symbols described in Annex D of the general standard, the symbols
described in Table C.1 can be used on ME EQUIPMENT intended for use in the HOME
HEALTHCARE ENVIRONMENT.

Tabte Ct—=Generatsymbots {102}

Np. Symbol Reference Title/Description/Requiremént

d

ISO 15223-1:2012, 5.3.4 | Keep dry

(1SO 7000-0626 (2004- Indicates a medical deliice that needs to be
01)) protected from moisture.

Lower fimit of temperature

ISO 15223-1:2012, 5.3.5 |Andieates the lower limit of temperature to which
(1ISO 7000-0534 (2004- the medical device can be safely exposed.

01
) The lower limit of temperature shall be indicfted

adjacent to the lower horizontal line.

Upper limit of temperature

ISO~15223-1:2012, 5.3.6 Indicates the upper limit of temperature to which
(15077000-0533 (2004- the medical device can be safely exposed.
04))
The upper limit of temperature shall be indicfted
adjacent to the upper horizontal line.

Humidity limitation

ISO 15223-1:2012, 5.3.8 Indicates the range of humidity to which the
(1ISO 7000-2620 (2004- medical device can be safely exposed.

01))
The humidity limitation shall be indicated
adjacent to the upper and lower horizontal lines.

')
d
/ | ‘4

Temperature limit
Indicates the temperature limits to which | the

ISO 15223-1:2012, 5.3.7 medical device can be safely exposed.

. (1SO 7000-0632 (2004-

01)) The upper and lower limits of temperature ghall
be indicated adjacent to the upper and Iqwer
horizontal lines.
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Table C.1 (2 of 2)

No. Symbol Reference Title/Description/Requirement
Atmospheric pressure limitation
Indicates the range of atmospheric pressure to
ISO 15223-1:2012, 5.3.9 which the medical device can be safely exposed.
6 9 (1SO 7000-2621 (2004-

01))

The atmospheric pressure limitations shall be
indicated adjacent to the upper and lower

troTizomtat e,
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Int

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 1-11: General requirements for basic safety and essential
performance — Collateral Standard: Requirements for medical

——eleetrieal-equipment-and-medical-eleetrical-systemsused—

in the home healthcare environment

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
bl national electrotechnical committees (IEC National Committees). The object of NEC 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, “Technical 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
povernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordance with 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 technical 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
Mmisinterpretation by any end user.

n order to promote international uniformity, |EC."National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possiblevin 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 itself does not provide any attestation of conformity. Independent certification bodies provide confor
bssessment services and, in some aréas, access to IEC marks of conformity. IEC is not responsible for
ervices carried out by independent-certification bodies.

All users should ensure thatthey have the latest edition of this publication.

No liability shall attach to 1EC 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)
bxpenses 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.rights. IEC 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 publications is

t of

rnational standard IEC 6UOUT-T-TT has been prepared Dy a jJoint working group

of

IEC subcommittee 62A: Common aspects of electrical equipment used in medical practice of
IEC technical committee 62: Electrical equipment in medical practice and 1SO subcommittee
SC3: Lung ventilators and related devices, of ISO technical committee 121: Anaesthetic and
respiratory equipment.

It is published as a double logo standard.

This second edition constitutes a collateral standard to IEC 60601-1 (third edition, including
Amendment 1): Medical electrical equipment — Part 1: General requirements for basic safety
and essential performance, hereafter referred to as the general standard.
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This second edition cancels and replaces the first edition of IEC 60601-1-11, published in
2010, and constitutes a technical revision.

The most significant changes with respect to the previous edition include the following
modifications:
— correction of test method for relative humidity control at temperatures above 35 °C;

— redrafting of subclauses that altered instead of adding to the general standard or other
collateral standards; and

— hqrmnni7ing with the r‘hnngnq to the amendments to the gpnprnl standard _and other
collateral standards.

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

FDIS Report on voting

62A/959/FDIS 62A/978/RVD

Full information on the voting for the approval of this collateral standard can be found in the
report on voting indicated in the above table. In ISO, the standard“has been approved|by
17 [P-members out of 17 having cast a vote.

Thils publication has been drafted in accordance with the ISQ/}EC Directives, Part 2.

In the IEC 60601 series of publications, collateral standards specify general requirements|for
safety applicable to:

— |a subgroup of MEDICAL ELECTRICAL EQUIPMENT\(e.g. radiological equipment); or
— |a specific characteristic of all MEDICAL ELECTRICAL EQUIPMENT, not fully addressed in the
general standard (e.g. ALARM SYSTEMS).

In §his collateral standard, the following print types are used:

— |requirements and definitionsxroman type;
— |test specifications: italic type;

— |informative material appearing outside of tables, such as notes, examples and references: in smaller type.
Normative text of tablesyis also in a smaller type;

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

In teferring tg’the structure of this collateral standard, the term

— | “clause” means one of the 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 of a clause (n g 74,72 and 7.3 1 arel all

subclauses of Clause 7).

References to clauses within this standard are preceded by the term “Clause” followed by the
clause number. References to subclauses within this collateral standard are by number only.

In this standard, the conjunctive “or” is used as an “inclusive or” so a statement is true if any
combination of the conditions is true.

The verbal forms used in this standard conform to usage described in Annex H of the ISO/IEC
Directives, Part 2. For the purposes of this standard, the auxiliary verb:

“shall” means that compliance with a requirement or a test is mandatory for compliance
with this standard;
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“should” means that compliance with a requirement or a test is recommended but is not

mandatory for compliance with this standard;

“may” is used to describe a permissible way to achieve compliance with a requirement
test.

or

Clauses, subclauses and definitions for which a rationale is provided in informative Annex A

are

marked with an asterisk (*).

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.

The¢ committee has decided that the contents of this publication will remain unchanged. ujntil

theg| stability date indicated on the IEC web site under "http://webstore.iec.ch” in“the dpta
related to the specific publication. At this date, the publication will be

+ |reconfirmed,

« |withdrawn,

+ |replaced by a revised edition, or

+ |amended.

NOTE The attention of Member Bodies and National Committeesis._drawn to the fact that equipnpent
manufacturers and testing organizations may need a transitional period«olléwing publication of a new, amendefl or
revised ISO or IEC publication in which to make products in accordance with the new requirements and to equip
themselves for conducting new or revised tests. It is the recommendation of the committee that the content of fthis
pubjication be adopted for mandatory implementation nationally not earlier than 3 years from the datq of
publication.

IMPORTANT - The 'colour inside’' logo<on the cover page of this publication indicates
thgt it contains colours which are considered to be useful for the corrgct
understanding of its contents. Users should therefore print this document using| a
colour printer.
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INTRODUCTION

Medical practice is increasingly using MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL
SYSTEMS for monitoring, treatment or diagnosis of PATIENTS in the HOME HEALTHCARE
ENVIRONMENT (see 3.1). The safety of MEDICAL ELECTRICAL EQUIPMENT in this uncontrolled
environment with regard to the electrical installation and its related safety and protection
means is a cause for concern.

The potential lack of training of the LAY OPERATOR and possibly of those supervising the use of
the MEDICAL ELECTRICAL EQUIPMENT or MEDICAL ELECTRICAL SYSTEM and their level of education
neid to be addressed in the development of the ACCOMPANYING DOCUMENTS and inihe

relegvant marking on the equipment itself so that this material can be understood., This
collateral standard gives special guidance on how this should be addressed in the instructipns
for|use.

This collateral standard was developed with contributions from clinicians, .engineers 4nd
regulators. The terminology, requirements, general recommendations and. guidance of fhis
collateral standard are intended to be useful for MANUFACTURERS of “\MEDICAL ELECTRICAL
EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS and for technical committees responsible for fhe
devVelopment of particular standards.
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MEDICAL ELECTRICAL EQUIPMENT -

Part 1-11: General requirements for basic safety and essential
performance — Collateral Standard: Requirements for medical
electrical equipment and medical electrical systems used
in the home healthcare environment

1.1

This International Standard applies to the BASIC SAFETY and ESSENTIAL \PERFORMANCE
MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS for huse in the H(Q
LTHCARE ENVIRONMENT, as defined in 3.1, and specified by the MANUFACTURER in fthe

HEA

Scope, object and related standards

* Scope

of
ME

are

insfructions for use. This International Standard applies regardless of whether the
ME |EQUIPMENT or ME SYSTEM is intended for use by a LAY OPERATQR:or by trained healthc
petlsonnel.

The HOME HEALTHCARE ENVIRONMENT includes:

the dwelling place in which a PATIENT lives;

other places where PATIENTS are present <both indoors and outdoors, exclud
professional healthcare facility environments Where OPERATORS with medical training
continually available when PATIENTS are present.

ing
are

This International Standard does not apply~{é ME EQUIPMENT and ME SYSTEMS intended solely

for

solely for use in professional healtheare facilities covered by IEC 60601-1 without
addlitions of IEC 60601-1-12 or this collateral standard. Nonetheless, ME EQUIPMENT

ME
use

EXA

professional healthcare facility environment.

NOTE HOME HEALTHCARE)ENVIRONMENT ME EQUIPMENT and ME SYSTEMS can frequently be used in locations
unreliable electrical sourices and poor electrical grounding.

1.2

The objecteof this collateral standard is to specify general requirements that are in addition

tho

use in the EMERGENCY MEDICAL SERVICES ENVIRONMENT, covered by IEC 60601-1-12

SYSTEMS can be intended for multiple use environments, and as such, if also intended
in the HOME HEALTHCARE ENVIRONMENT, are within the scope of this standard.

MPLE ME EQUIPMENT or ME SYSTEMS intended for both the HOME HEALTHCARE ENVIRONMENT and

Object

se-of the general standard and to serve as the basis for particular standards.

or
the

or
for

the

vith

to

1.3

Related standards

1.3.1 IEC 60601-1

For ME EQUIPMENT and ME SYSTEMS, this collateral standard complements IEC 60601-1.

When referring to IEC 60601-1 or to this collateral standard, either individually or in
combination, the following conventions are used:

"the general standard" designates IEC 60601-1 alone;
"this collateral standard" designates IEC 60601-1-11 alone;

"this standard" designates the combination of the general standard and this collateral

standard.
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1.3.2 Particular standards

A requirement in a particular standard takes priority over the corresponding requirement in
this collateral standard.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For

un%wm_umwﬂm_(mm_any
amendments) applies.

NOTE 1 The way in which these referenced documents are cited in normative requirements determines ‘the extent
(in yhole or in part) to which they apply.

NOTE 2 Informative references are listed in the bibliography on page 56.

CI$PR 11:2009, Industrial, scientific and medical equipment — Radio-frequency disturbagce
chgracteristics — Limits and methods of measurement

IEQ 60068-2-27:2008, Environmental testing — Part 2-27: Test§\= Test Ea and guidance:
Shpck

IEQ 60068-2-31:2008, Environmental testing — Part 2-31. Tests — Test Ec: Rough handling
shagcks, primarily for equipment-type specimens

IEQ 60068-2-64:2008, Environmental testing Part<2-64: Tests — Test Fh: Vibration, broadband
rarfdom and guidance

IEQ 60529:1989, Degrees of protection provided by enclosures (IP Code)
IECG 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013 1)

IEG 60601-1:2005, Medical electrical equipment — Part 1: General requirements for basic
safety and essential performance
IEC 60601-1:2005/AMD1:2012 2)

IEQ 60601-1-2:2014,Medical electrical equipment — Part 1-2: General requirements for bgsic
safety and essential performance — Collateral Standard: Electromagnetic disturbancels —
Requirements and-tests

IEG 60601£136:2010, Medical electrical equipment — Part 1-6: General requirements for bgsic
safety and-essential performance — Collateral standard: Usability
IEC 60601-1-6:2010/AMD1:2013) 3)

IEC 60601-1-8:2006, Medical electrical equipment — Part 1-8: General requirements for basic
safety and essential performance — Collateral standard: General requirements, tests and
guidance for alarm systems in medical electrical equipment and medical electrical systems
IEC 60601-1-8:2006/AMD1:2012 4)

1) There exists a consolidated edition 2.2 (2013) including IEC 60529:1989 and its Amendment 1 (1999) and
Amendment 2 (2013).

2) There exists a consolidated edition 3.1(2012) including IEC 60601-1:2005 and its Amendment 1 (2012).
3) There exists a consolidated edition 3.1 (2013) including IEC 60601-1-6:2010 and its Amendment 1 (2013).
4) There exists a consolidated edition 2.1 (2012) including IEC 60601-1-8:2006 and its Amendment 1 (2012).
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IEC 60601-1-12:2014, Medical electrical equipment — Part 1-2: General requirements for
basic safety and essential performance — Collateral Standard: Requirements for medical
electrical equipment and medical electrical systems intended for use in the emergency

me

dical services environment

IEC 62366:2007, Medical devices — Application of usability engineering to medical devices
IEC 62366:2007/AMD1:2014 5)

ISO 7000, Graphical symbols for use on equipment — Registered symbols. Available from:
http://www.graphical-symbols.info/equipment

1SC
sig
1SC
1SC
1S(
1SC
1SC

1Sq
lab

3

Fo
IEQ
IEQ
IEQ

NO
alte

NO
star]
the

NO

3.1

S

) 7010:2011/AMD1:2012
) 7010:2011/AMD2:2012
) 7010:2011/AMD3:2012
) 7010:2011/AMD4:2013
D 7010:2011/AMDS5:2014

D 15223-1:2012, Medical devices — Symbols to be used with~medical device labg
elling and information to be supplied — Part 1: General requirements

Terms and definitions

60601-1:2005:AMD1:2012, IEC 60601+1-2:2014, IEC 60601-1-6:2010 4
60601-1-6:2010/AMD1:2013, IEC 60601-1-8;2006 and IEC 60601-1-8:2006/AMD1:20
60601-1-12:2014, IEC 62366:2007 and the.following definitions apply.

[E 1 Where the terms “voltage” and “current” dare used in this document, they mean the r.m.s. values o
Fnating, direct or composite voltage or curreht unless stated otherwise.

[E 2 The term “electrical equipment’ is used to mean ME EQUIPMENT or other electrical equipment.
dard also uses the term “equipment’:to mean ME EQUIPMENT or other electrical or non-electrical equipmer
context of an ME SYSTEM.

[E 3 An index of defined terms'used in this collateral standard is found beginning on page 58.

HOME HEALTHCARE ENVIRONMENT

dw
prg
cor

EXA

blling place in which a PATIENT lives or other places where PATIENTS are present, exclud
fessional healthcare facility environments where OPERATORS with medical training
tinually available when PATIENTS are present

MPLES" In a car, bus, train, boat or plane, in a wheelchair or walking outdoors.

Not

D 7010:2011, Graphical symbols — Safety colours and safety signs — Registered. safety

/S,

the purposes of this document, the terms and definitions given in IEC 60601-1:2005 and

nd
12,

an

[ his
tin

ing
are

b 1~ to entry: Professional healthcare facilities include hnelnitnle 'nhycihism affices frppetanding surg

ical

centres, dental offices, freestanding birthing centres, limited care facilities, first aid rooms or rescue rooms,
multiple treatment facilities and emergency medical services.

Note 2 to entry: For the purpose of this collateral standard, nursing homes are considered HOME HEALTHC

ENV

Note 3 to entry:

IRONMENTS.

vehicles.

5) There exists a consolidated edition 2.1 (2014) including IEC 62366:2007 and Amendment 1 (2014).

ARE

Other places where a PATIENT is present include the outdoor environment, while working and in
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3.2
* LAY
<adj> term referring to non-professional or professional without relevant specialized training

EXAMPLES LAY OPERATOR, LAY RESPONSIBLE ORGANIZATION.

3.3

SHELF LIFE

maximum period of time that an item can be stored prior to its first use under the conditions
described in its labelling and remain suitable for use

3.

TRANSIT-OPERABLE
<adj> term referring to TRANSPORTABLE equipment whose INTENDED USE includes.operafion
whlle it is being moved

EXAMPLES TRANSPORTABLE ME EQUIPMENT that is BODY-WORN, HAND-HELD, attached to a wheelchair, or used jn a
car,| bus, train, boat or plane.

Notg 1 to entry: For the purpose of this standard, TRANSIT-OPERABLE use in the HOME HEALTHCARE ENVIRONMENT
can|include use indoors, outdoors and in vehicles.

4 | General requirements

4.1 * Additional requirements for SUPPLY MAINS for ME EQUIPMENT and ME SYSTEMS

Fol ME EQUIPMENT or ME SYSTEMS intended for the“HOME HEALTHCARE ENVIRONMENT, the
characteristics of the SUPPLY MAINS specified in 44102 of the general standard apply, with the
following additions.

SUPPLY MAINS in the HOME HEALTHCARE ENWVIRONMENT shall be assumed to have the followjing
characteristics: no voltage in excess of 110 % or lower than 85 % of the NOMINAL voltage
between any of the conductors of the system or between any of these conductors and earth.

Fof ME EQUIPMENT or ME SYSTEMS-intended to actively keep alive or resuscitate a PATIENT,
SURPLY MAINS in the HOME HEALTHCARE ENVIRONMENT shall be assumed to have the followjng
characteristics: no voltage-in excess of 110 % or lower than 80 % of the NOMINAL voltage
between any of the conductors of the system or between any of these conductors and earth.

Th¢ RATED range.'of NOMINAL voltage of the ME EQUIPMENT in the HOME HEALTHCARE
ENYIRONMENT shallinclude at least 12,4 V to 15,1 V for operation from 12 V d.c. SUPPLY MAJINS
and at least 2478V to 30,3 V for operation from 24 V d.c. SUPPLY MAINS.

ME|EQUIPMENT and ME SYSTEMS in the HOME HEALTHCARE ENVIRONMENT shall maintain BASIC
SARETY\ahd ESSENTIAL PERFORMANCE during and following a 30 s dip to 10 V from a 12 V d.c.
SURPLY'MAINS and during and following a 30 s dip to 20 V for operation from a 24 V d.c.
SUPPLY MAINS.

4.2 * Environmental conditions for ME EQUIPMENT
4.21 General

All environmental tests at temperatures below +5 °C need not be performed with humidity
control of the test chamber.

NOTE In IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012, the MANUFACTURER specifies the permissible
conditions of use, including conditions for transport and storage in the technical description (see 7.9.3.1, second
dash). These conditions are referenced in requirements for testing throughout the general standard, (e.g. 5.3 and
11.1.1).
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4.2.2 * Environmental conditions of transport and storage between uses

The instructions for use shall indicate the permissible environmental conditions of transport
and storage of ME EQUIPMENT after the ME EQUIPMENT has been removed from its protective
packaging and subsequently between uses.

Unless otherwise indicated in the instructions for use or if the ME EQUIPMENT is STATIONARY,
the ME EQUIPMENT shall remain operational in NORMAL USE within its specification and the
requirements of this standard after transport or storage in the following environmental range:

— 25 °C to . 5§ °(‘, and

— [+ 5 °C to+ 35 °C at a relative humidity up to 90 %, non-condensing;

— |>35°C to 70 °C at a water vapour pressure up to 50 hPa

aftgr having been removed from its protective packaging and subsequently between uses.

NOTE 1 This represents class 7K3 as described in IEC TR 60721-4-7:2001 [7] 6).

If the instructions for use state a more restricted range of environmeptal transport and storage
conditions between uses, these environmental conditions shall be:
— |justified in the RISK MANAGEMENT FILE;

— |marked on the ME EQUIPMENT, unless such marking is ‘ot practicable, in which case fhe
more restricted range need only be disclosed in the instructions for use; and

— |marked on the carrying case, if the instructions fof use indicate that the ME EQUIPMENT is
intended to be transported or stored in a carrying'‘case between uses.

Syfmbols 5.3.5 (ISO 7000-0534 (2004-01)).5.3.6 (ISO 7000-0533 (2004-01)) or 5.7
(1SP 7000-0632 (2004-01)) of ISO 15223-1:2012 may be used to mark the temperature range
(sefe Table C.1, symbols 2, 3 and 4). Symbol 5.3.8 (ISO 7000-2620) of ISO 15223-1:2012 nmpay
be l[used to mark the humidity range (see Table C.1, symbol 5) and symbol 5.3.9 (ISO 70p0-
2621) of 1SO 15223-1:2012 may bellused to mark the atmospheric pressure range (see
Table C.1, symbol 6). Where ME EQUIPMENT has different markings for conditions of transport
ang storage between uses, continuous operating conditions (see 4.2.3.1) and transiFnt

opégrating conditions (see 4.2:3:2), those markings shall be accompanied by supplementgary
malrking (e.g. appropriate wording) except where the respective applicability would be obvigus
(e.g. limits for transport 'and storage between uses on the carrying case and limits |for
operation on the ME EQUIPMENT itself).

Compliance is checked by the following test and, when a more restricted range is stated in fhe
instructions fofuse, inspection of the RISK MANAGEMENT FILE.

a) | Prepare-the ME EQUIPMENT for transport or storage according to instructions for use.

FXAMPLES Removal of batteries, emptying fluid reservoirs.

b Cvunnon thao pi- FogpppirsT 0 jfo Iowanot onanifinad Apyvirapmmandal frapaonage t apA i e
CAPOSC—C—vic— RO vicivi (01t 10w e ST SPCCrCO— v OrmChitar —aarnoport—aita ol.u:pg

conditions (temperature 72 °C):

— for at least 16 h; or
— confirm that the ME EQUIPMENT reaches THERMAL STABILITY for at least 2 h.

c¢) Then expose the ME EQUIPMENT to 34 °C +4 °C and 90 % — 0 % + 6 % relative humidity
until the test chamber reaches equilibrium. The transition from low to high temperature
conditions should be made slowly enough to provide a non-condensing environment. Hold
for at least 2 h.

6) Figures in square brackets refer to the Bibliography.
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d) Then expose the ME EQUIPMENT to its highest specified environmental transport and
storage conditions, but not requiring a water vapour partial pressure greater than 50 hPa,
(temperature +g °C):

— for at least 16 h; or
— confirm that the ME EQUIPMENT reaches THERMAL STABILITY for at least 2 h.

NOTE 2 The intent of specifying a minimum duration of the exposure to both the low and high temperature
conditions is to ensure that the entire ME EQUIPMENT reaches the stated conditions.

e) At the end of this conditioning period, allow the ME EQUIPMENT to return and stabilize at the
operatirng condaitiorts or NORKMAL USE.

f) | Evaluate the ME EQUIPMENT to its specifications and confirm that it provides BASIC\SAFETY
and ESSENTIAL PERFORMANCE.

4.2(3 * Environmental operating conditions
4.2|13.1 Continuous operating conditions

The instructions for use shall indicate the permissible environmental,operating conditionq of
thel ME EQUIPMENT.

NOTE 1 The environmental operating conditions should be marked on TRANSIT-OPERABLE ME EQUIPMENT, un|ess
sucp marking is not practicable, in which case the environmental operating conditions need only be disclosed in|the
instfuctions for use.

Unl|ess otherwise indicated in the instructions for use, the ME EQUIPMENT shall comply with|its
spégcifications and all the requirements of this standafd when operated in NORMAL USE unfler
the| following environmental operating conditions:

— |a temperature range of + 5 °C to + 40 °C;

— |a relative humidity range of 15 % t0.980’%, non-condensing, but not requiring a wgter
vapour partial pressure greater than 50-hPa; and

— |an atmospheric pressure range of 70Q hPa to 1 060 hPa.

NOTE 2 This represents class 7K1 as described in IEC TR 60721-4-7:2001 [7].

If the instructions for use state’a more restricted range of environmental operating conditions,
thelse conditions shall be:
— Jjustified in the RISK-MANAGEMENT FILE;

— |marked on theME EQUIPMENT, unless such marking is not practicable, in which case fhe
more restricted range need only be disclosed in the instructions for use; and

— |marked,an the carrying case if the instructions for use indicate that the ME EQUIPMENT is
intended-to be operated in a carrying case.

Sympols” 5.3.5 (1SO 7000- 0534 (2004-01)), 5.3.6 (ISO 7000 0533 (2004 01)) or 5B.7

(see Table C.1, symbols 2, 3 and 4). Symbol 5.3.8 (ISO 7000 2620 (2004 01)) of
ISO 15223-1: 2012 may be used to mark the humidity range (see Table C.1, symbol 5) and
symbol 5.3.9 (ISO 7000-2621 (2004-01)) of ISO 15223-1:2012 may be used to mark the
atmospheric pressure range (see Table C.1, symbol 6). Where ME EQUIPMENT has different
markings for continuous operating conditions and transient operating conditions (4.2.3.2),
those markings shall be accompanied by supplementary marking (e.g. appropriate wording).

The ME EQUIPMENT shall comply with its specifications and all the requirements of this
standard when operated in NORMAL USE under the specified environmental operating
conditions.

Compliance is checked by the following test and, when a more restricted range is stated in the
instructions for use, inspection of the RISK MANAGEMENT FILE:
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a) Set up the ME EQUIPMENT for operation according to its INTENDED USE.
b) Expose the ME EQUIPMENT to 20 °C + 4 °C:
— for at least 6 h, or
— confirm that the ME EQUIPMENT reaches THERMAL STABILITY for at least 2 h.

c) Evaluate the ME EQUIPMENT to its specifications and confirm that it provides BASIC SAFETY
and ESSENTIAL PERFORMANCE. The evaluation of BASIC SAFETY need not include LEAKAGE
CURRENT and dielectric strength testing.

d) Evaluate the ME EQUIPMENT to its specifications and confirm that it provides BASIC SAFETY

and QAN TIAL DA NAMANMNAT aa il  oF £ waat —ananifia maanhario nracolle "'h
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evaluation of BASIC SAFETY need not include LEAKAGE CURRENT and dielectric strenjgth
testing.

e) |Evaluate the ME EQUIPMENT to its specifications and confirm that it provides BASIC SAFETY
and ESSENTIAL PERFORMANCE while at the highest specified atmospheric pressure. The
evaluation of BASIC SAFETY need not include LEAKAGE CURRENT and dielectric strength
testing.

NOTE 3 For ME EQUIPMENT that is pressure-sensitive (e.g. utilizes or measures,gas or pressures or Uses
merpbrane switches) evaluation of BASIC SAFETY and ESSENTIAL PERFORMANCE while-the.pressure changes in eifher
direction can be needed.

f) |Relieve the pressure in the pressure chamber.

g) |Cool the ME EQUIPMENT to its lowest specified enyirenmental operating conditipns
(temperature 72 °C and relative humidity less than or equalNo 15 %).

NOTE 4 Some test chambers can require a mode change to reach. this combination of temperature and humidify.
h) |Hold the ME EQUIPMENT at its lowest specified eavironmental operating conditions:
— for at least 6 h, or

— confirm that the ME EQUIPMENT reach&€s THERMAL STABILITY for at least 2 h.

i) |Evaluate the ME EQUIPMENT to its spé&cifications and confirm that it provides BASIC SAFETY
and ESSENTIAL PERFORMANCE. TheZevaluation of BASIC SAFETY need not include LEAKAGE
CURRENT and dielectric strength testing.

J) |Warm the ME EQUIPMENT .to “its highest specified continuous environmental operaling
conditions, but not requining a water vapour partial pressure greater than 50 hPa,
(temperature +‘(‘) °C). (The transition from low to high conditions should be made slowly
enough to provide.anon-condensing environment.

k) |Hold the ME EQUIPMENT at the conditions of j):

— for at least6 h, or

— confirth that the ME EQUIPMENT reaches THERMAL STABILITY for at least 2 h.

/) |Evaluate the ME EQUIPMENT to its specifications and confirm that it provides BASIC SAFETY
amd-ESSENTIAL PERFORMANCE. The evaluation of BASIC SAFETY need not include LEAKAGE
CURRENT or dielectric strength testing.

4.2.3.2 * Environmental shock to TRANSIT-OPERABLE ME EQUIPMENT

If the instructions for use state a wider range of continuous environmental operating
conditions than those indicated in 4.2.3.1, the TRANSIT-OPERABLE ME EQUIPMENT shall maintain
BASIC SAFETY and ESSENTIAL PERFORMANCE in the presence of condensation and thermal shock
resulting from rapid changes in environmental temperature and humidity during INTENDED USE.

Compliance is checked by the following test:

a) Set up the ME EQUIPMENT for operation according to its INTENDED USE.

b) Expose the ME EQUIPMENT to its lowest specified environmental operating conditions
(temperature 72 °C and relative humidity less than or equal to 15 %).
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c) Hold the ME EQUIPMENT at its lowest specified environmental operating conditions:
— for at least 6 h, or
— confirm that the ME EQUIPMENT reaches THERMAL STABILITY for at least 2 h.

d) Expose the ME EQUIPMENT to its highest specified environmental operating conditions, but not
requiring a water vapour partial pressure greater than 50 hPa, within 5 min (temperature

+4°C),

e) While maintaining the environment of the ME EQUIPMENT to the conditions in d), evaluate
the ME EQUIPMENT to its specifications and confirm that it continues to provide BASIC
SAFETY arnd ESSENTIAL PERFORMANCE UTitit themE EQUIFMENT TEeaches THERMAL STABILTTY or
for at least 2 h. The evaluation of BASIC SAFETY need not include LEAKAGE CURRENT or dielegtric
strength testing because of the pollution degree ratings required by the general standard.

A Separate test sample may be used for the following tests.

f) |Set up the ME EQUIPMENT for operation according to its INTENDED USE.

g) |Expose the ME EQUIPMENT to its highest specified environmental operating conditions, put
not requiring a water vapour partial pressure greater than 50 hPa, (temperature +‘(‘) °C).

h) |Hold the ME EQUIPMENT at its highest specified environmental éperating conditions:
— for at least 6 h, or
— confirm that the ME EQUIPMENT reaches THERMAL STABITY for at least 2 h.

i) |Expose the ME EQUIPMENT to its lowest specified(_environmental operating conditipns

(temperature 72 °C and relative humidity less than‘or equal to 15 %) within 5 min.

j) |While maintaining the environment of the ME EQUIPMENT to the conditions in i), evalugte
the ME EQUIPMENT to its specifications and- confirm that it continues to provide BASIC
SAFETY and ESSENTIAL PERFORMANCE untibthe ME EQUIPMENT reaches THERMAL STABILITY or
for at least 2 h. The evaluation of BASIC SAFETY need not include LEAKAGE CURRENT| or
dielectric strength testing.

NOTE While the ME EQUIPMENT is warming or cooling, the evaluation of BASIC SAFETY and ESSEN[TIAL
PERFORMANCE is repeated for two hours,or until THERMAL STABILITY is reached.

5 [ * General requirements for testing ME EQUIPMENT

In @4ddition to the requirements of 5.9.2.1 of the general standard, parts of ME EQUIPMENT that
arg to be regarded.as)ACCESSIBLE PARTS are identified by inspection and, where necessary,| by
tesfing. In case of\doubt, a part of ME EQUIPMENT that is to be regarded as an ACCESSIBLE PART
is determined.hy a test with the small finger probe shown in Figure 1, applied in a ben{ or
straight position:

— [for all’positions of the ME EQUIPMENT when operated as in NORMAL USE; and

— |after opening ACCESS COVERS and removal of parts, including lamps, fuses and fiise
holders, when:

i) the ACCESS COVERS can be opened without the use of a ToOL, or
i) the instructions for use instruct a LAY OPERATOR to open the relevant ACCESS COVER.
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Dimensions in millimetres

464,3+0,8 101,6 £ 0,3 44 £ 0,15

Axes of joints

A

B

I I P ’ l_ U556 t‘u,l ‘ Hemisphenc
11

Extension of handle ‘ \ \

Collar

Finger: metal material

Handle: insulating material

[E 1 The extension of the handle represents the arm of the ‘ehild.

handle is provided with an extension 464,3 mm lengy'and the probe should be applied with or without
nsion, whichever is the more onerous condition. Both joints shall permit movement in the same plane and
e direction through an angle of 90°.

[E 2 This probe is intended to simulate accéss to hazardous parts by children of 36 months or less.

61032:1997 [9], Figure 13]

Figure 1 — Small finger probe @ 5,6

* Classification of ME EQUIPMENT and ME SYSTEMS

int¢nded for the"\HOME HEALTHCARE ENVIRONMENT is PERMANENTLY INSTALLED, it:

shall b& GLASS Il or INTERNALLY POWERED;
shall not have a FUNCTIONAL EARTH TERMINAL; and

addition to thé requirements in 6.2 of the general standard, unless the ME EQUIPME

FC

this
the

NT

if.lequipped with APPLIED PARTS, shall have either TYPE BF APPLIED PARTS or TYPE CF APPL

IED

PARTS.

Compliance is checked by inspection.

7

7.1

ME EQUIPMENT identification, marking and documents

* USABILITY of the ACCOMPANYING DOCUMENTS

In addition to the requirements of 7.1.1 of the general standard, the USABILITY of the
identification, marking and ACCOMPANYING DOCUMENTS intended for the LAY OPERATOR or LAY
RESPONSIBLE ORGANIZATION shall be evaluated based on an OPERATOR PROFILE that includes a
minimum of eight years of education.
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ME EQUIPMENT and ME SYSTEMS intended for the HOME HEALTHCARE ENVIRONMENT should be
designed to be simple to use and not require reference to complex ACCOMPANYING
DOCUMENTS.

Compliance is checked by inspection of the results of the USABILITY ENGINEERING PROCESS.

7.2 * Additional requirements for marking of IP classification

In addition to the requirements of 7.2.9 of the general standard, if some or all of the protection
against the ingress of water or particulate matter is provided by a carrying case, then

— [the ENCLOSURE of the ME EQUIPMENT shall be marked with its degree of protection eLnd
safety sign ISO 7010-W001 (see IEC 60601-1:2005, Table D.2, safety sign 2),

e as well as with 'keep dry', or

e the symbol ISO 15223-1:2012, 5.3.4 (ISO 7000-0626 (2004-01)) (see Table ¢.1,
symbol 1).

— |the carrying case shall be marked with its degree of protection.

A ¢arrying case that is not intended to provide protection against the ingress of water| or
pafticulate matter need not be marked.

EXAMPLE If for TRANSIT-OPERABLE ME EQUIPMENT, the ENCLOSURE proyides’the protection against the ingresp of
parficulate matter and the carrying case provides the protection against\the“ingress of water, the ENCLOSURE of| the
ME EQUIPMENT would be marked IP20 and the carrying case would be marked IP02.

Compliance is checked by inspection and by application of the tests and criteria of 7.1.2 and
7.1.3 of the general standard.

7.3 ACCOMPANYING DOCUMENTS
7.311 Contact information

In addition to the requirements of 7.9:1 and 16.2 of the general standard, the ACCOMPANY|NG
DOCUMENTS for ME EQUIPMENT thatyis intended for use by a LAY OPERATOR shall indicate that
thel LAY OPERATOR or LAY RESPONSIBLE ORGANIZATION should contact the MANUFACTURER or the
MANUFACTURER'S representative:

— |for assistance, if needed, in setting up, using or maintaining the ME EQUIPMENT| or
ME SYSTEM; or

— [to report unexpected operation or events.
The ACCOMPANYING DOCUMENTS shall include a postal address and either a telephone numper

or [web address through which the LAY OPERATOR or LAY RESPONSIBLE ORGANIZATION ¢an
contact thesMANUFACTURER or the MANUFACTURER'S representative.

7.312 LAY OPERATOR briefing information

When appropriate in addition to the requirements of 7.9.1 and 16.2 of the general standard,
the ACCOMPANYING DOCUMENTS shall include the details necessary for the healthcare
professional to brief the LAY OPERATOR or LAY RESPONSIBLE ORGANIZATION on any known
contraindication(s) to the use of the ME EQUIPMENT or ME SYSTEM and any precautions to be
taken. This shall include:

— precautions to be taken in the event of changes in the performance of the ME EQUIPMENT or
ME SYSTEM,;

— precautions to be taken regarding the exposure of the ME EQUIPMENT or ME SYSTEM to
reasonably foreseeable environmental conditions (e.g. to magnetic fields, electromagnetic
fields, external electrical influences, ELECTROSTATIC DISCHARGE, pressure or variations in
pressure, acceleration, thermal ignition sources);
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7.4
7.4

In

adequate information regarding any medicinal substances that the ME EQUIPMENT is
designed to administer, including any limitations in the choice of substances to be
delivered;
information on any medicinal substances or human blood derivatives incorporated into the
ME EQUIPMENT or ACCESSORIES as an integral part; and
the degree of accuracy claimed for ME EQUIPMENT with a measuring function.

Compliance is checked by inspection of the ACCOMPANYING DOCUMENTS.
—Instructions for use
1 Additional requirements for warning and safety notices
ddition to the requirements of 7.9.2.2 and 16.2 c) of the general standard for eaCch warnjing

an
cor
the)

If gpplicable, the instructions for use shall address the issues of:

EX4

If g
to:

safety sign, the instructions for use shall describe the nature of the HAZARD, likely

sequences that could occur if the advice is not followed, and the precautions for reduc
RISK.

strangulation due to cables and hoses, particularly due to exgéssive length;
EXAMPLE 1 Strangulation resulting from baby or child entanglement in_monitoring cables.

EXAMPLE 2 Strangulation resulting from breathing system hosess
small parts being inhaled or swallowed,;

EXAMPLE 3 Choking resulting from a child swallowing/a small part that has become detached from
ME EQUIPMENT.

potential allergic reactions to accessible materials used in the ME EQUIPMENT;

EXAMPLE 4 Natural rubber latex sensitivity.
contact injuries.

MPLE 5 Skin irritation due to prolanged exposure to APPLIED PARTS or other ACCESSORIES.

pplicable, the instructions for use shall include warnings to the effect that it can be uns

ing

the

afe

use ACCESSORIESsdétachable parts and materials not described in the instructions for dise

(see 7.9.2.14 of'the general standard);

interconnecttthis equipment with other equipment not described in the instructions for lise

(see 16.2¢)\indent 9) of the general standard);
modify\the equipment;

use\the ME EQUIPMENT outside its carrying case if some part of the protection required
this’standard is provided by that carrying case (see 8.3.1 and 10.1).

by

Compliance is checked by inspection of the instructions for use and inspection of the RISK
MANAGEMENT FILE.

7.4.

2 * Additional requirements for an electrical power source

In addition to the requirements of 7.9.2.4 of the general standard, if ME EQUIPMENT is equipped
with an INTERNAL ELECTRICAL POWER SOURCE and the BASIC SAFETY or ESSENTIAL PERFORMANCE
is dependent on the INTERNAL ELECTRICAL POWER SOURCE, the instructions for use shall
describe:

the typical operation time or number of PROCEDURES;
the typical service life of the INTERNAL ELECTRICAL POWER SOURCE; and
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for a rechargeable INTERNAL ELECTRICAL POWER SOURCE, the behavior of the ME EQUIPMENT

while the rechargeable INTERNAL ELECTRICAL POWER SOURCE is charging.

EXAMPLE 1 Number of years after which a rechargeable battery needs to be replaced.

EXAMPLE 2 Number of discharge cycles after which a rechargeable battery needs to be replaced.

Compliance is checked by inspection of the instructions for use.

7.4.

In
ME

diagrams, illustrations or photographs of the fully assembled and ready-tozoper

ME
the)

Co

7.4

In
sha

Co

7.4

In

ME
ge
aff
car
wh

it . 9950 I - N

3 Additional requirements for ME EQUIPMENT description

EQUIPMENT that is intended for use by a LAY OPERATOR shall include easily undersiq

EQUIPMENT including all controls, visual INFORMATION SIGNALS, and indicators provided v
ME EQUIPMENT (see 7.1).

mpliance is checked by inspection of the instructions for use.

4 Additional requirements for ME EQUIPMENT start-up PROCEDURE

Il include:

easily understood diagrams, illustrations, or photographs showing proper connection
the PATIENT to the ME EQUIPMENT, ACCESSORIES and other equipment (see 7.1); and

the time from switching “ON” until the ME EQUIPMENT is ready for NORMAL USE, if that ti
exceeds 15 s (see 15.4.4 of the general standard).

the time required for the ME EQUIPMENT to warm from the minimum storage temperat
between uses (4.2.2) until the ME EQUIPMENT is ready for its INTENDED USE when
ambient temperature is 20 °C; and

the time required for the ME EQUIPMENT to cool from the maximum storage temperat
between uses (4.2.2) until the {ME EQUIPMENT is ready for its INTENDED USE when
ambient temperature is 20 °C.

mpliance is checked by inspection of the instructions for use.

5 Additional reguirements for operating instructions

pddition to the requirements of 7.9.2.9 of the general standard, the instructions for use
EQUIPMENT that'is intended for use by a LAY OPERATOR shall include a description

ct the BASIC SAFETY and ESSENTIAL PERFORMANCE of the ME EQUIPMENT and the steps t
be taken by the LAY OPERATOR to identify and resolve these conditions, and shall inclu
bre applicable, at least the following issues:

for
od
ate
ith

nddition to the requirements of 7.9.2.8 of the general standard; the instructions for {yise

of

me

lire
the

lire
the

for
of

erally known*conditions in the HOME HEALTHCARE ENVIRONMENT that can unacceptgbly

hat
de,

the effects of lint _dust liaht (includina sunliaht) etc :
T 7 ~J \ ~J 7 77 7

a list of known devices or other sources that can potentially cause interference problems;

EXAMPLE 1 Heat from a fireplace or radiant heater.

EXAMPLE 2 Moisture from a nebuliser or steam kettle.

the effects of degraded sensors and electrodes, or loosened electrodes, which can

degrade performance or cause other problems;
the effects caused by pets, pests or children.

The instructions for use shall explain the meaning of the IP classification marked on the

ME

EQUIPMENT and, if applicable, on any carrying case provided with the ME EQUIPMENT.
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Compliance is checked by inspection of the instructions for use and by inspection of the RISK
MANAGEMENT FILE.

7.4.6 Additional requirements for ME EQUIPMENT messages

In addition to the requirements of 7.9.2.10 of the general standard, the instructions for use
shall include a troubleshooting guide for use when there are indications of a ME EQUIPMENT
malfunction during start-up or operation. The troubleshooting guide shall disclose the
necessary steps to be taken in the event of each TECHNICAL ALARM CONDITION.

NOFE—SeeatsotEC6060+1=8

Compliance is checked by inspection of the instructions for use.

7.4{7 * Additional requirements for cleaning, disinfection and sterilization

In addition to the requirements of 7.9.2.12 and 16.2 c), indent 3 of the general standard, |for
ME [EQUIPMENT, ME SYSTEMS, their parts or ACCESSORIES that are intended for other than single
use¢ and that can become contaminated through contact with the PATIENT, or with body fluidg or
expired gases during INTENDED USE, the instructions for use shall:

either,

— |indicate the frequency of cleaning, cleaning and disinfection or cleaning and sterilizatipn,
as appropriate, of the ME EQUIPMENT, ME SYSTEMS, paris or ACCESSORIES used on the same
PATIENT including methods for rinsing, drying, handling and storage between uses (see B.1
and 8.2); and

EXAMPLE 1 Periodic cleaning and disinfection of a breathing system to prevent infection of a PATIENT dufing
chronic care.

— |if intended for multiple PATIENT use, indi¢ate that it is necessary to clean and disinfec{ or
clean and sterilize the ME EQUIPMENT, ME SYSTEMS, parts or ACCESSORIES between uses|on
different PATIENTS, including methods for rinsing, drying, handling and storage until re-lise
(see 8.1 and 8.2);

EXAMPLE 2 Cleaning and disinfection of a thermometer following use to prevent PATIENT cross infection.
or,

— |indicate that the MENEQUIPMENT, ME SYSTEMS or ACCESSORIES require professional hygignic
maintenance priohto re-use and provide contact details for the source of these serviges
(see 7.5.2).

Compliance iS.checked by inspection of the instructions for use.

7.4(8 Additional requirements for maintenance

In Bddition to the requirements of 792 13 of the general standard the instructions for lise

shall include:

— the EXPECTED SERVICE LIFE of the ME EQUIPMENT;
— the EXPECTED SERVICE LIFE of parts or ACCESSORIES shipped with the ME EQUIPMENT; and

— where the SHELF LIFE is less than the EXPECTED SERVICE LIFE, the SHELF LIFE of parts or
ACCESSORIES shipped with the ME EQUIPMENT.

Compliance is checked by inspection of the instructions for use.

749 Additional requirements for environmental protection

In addition to the requirements of 7.9.2.15 of the general standard, the instructions for use
shall include, where applicable, a statement to the effect that the LAY RESPONSIBLE
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ORGANIZATION must contact its local authorities to determine the proper method of disposal of
potentially bio-hazardous parts and ACCESSORIES.

Compliance is checked by inspection of the instructions for use.

7.410 Additional requirements for ME EQUIPMENT and ME SYSTEMS

For ME EQUIPMENT or an ME SYSTEM utilizing a DISTRIBUTED ALARM SYSTEM the instructions for
use shall include the recommended placement of the remote parts of the DISTRIBUTED ALARM
SYSTEM to ensure that an OPERATOR can be notified at all times by an appropriate element of
the[ DISTRIBUTED ALARM SYSTEM Within its speciiied range.

Compliance is checked by inspection of the instructions for use.

7.9 Technical description
7.511 PERMANENTLY INSTALLED CLASS | ME EQUIPMENT

In @ddition to the requirements of 7.9.3.1 of the general standard to ensure that PERMANENJLY
INS[TALLED CLASS | ME EQUIPMENT is PROPERLY INSTALLED, the technical description shall
include:

— |a warning to the effect that the ME EQUIPMENT installation;.including a correct PROTECT|IVE
EARTH CONNECTION, must only be carried out by qualified SERVICE PERSONNEL;

— |the specifications of the PERMANENTLY INSTALLED PROTECTIVE EARTH CONDUCTOR,;
— |a warning to verify the integrity of the external pfotective earthing system;

— |a warning to connect and verify that the PROTECTIVE EARTH TERMINAL of the PERMANENJLY
INSTALLED ME EQUIPMENT is connected to the external protective earthing system.

Compliance is checked by inspection of thé technical description.

7.5(2 Additional requirements for-professional hygienic maintenance

Fol ME EQUIPMENT or ACCESSORIES that require professional hygienic maintenance prior to|re-
use (see 7.4.7), the technical description shall include methods for cleaning and disinfectjon
or ¢leaning and sterilization:

— |before and after any type of service PROCEDURE;
— |when the ME EQUIPMENT is transferred to another PATIENT.

Compliance is'checked by inspection of the technical description.

8 | Protection against excessive temperatures and other HAZARDS

8.1 Additional requirements for cleanlng, disinfection of ME EQUIPMENT and
ME SYSTEMS

In addition to the requirements of 11.6.6 of the general standard, the cleaning or cleaning and
disinfection PROCESSES intended to be performed in the HOME HEALTHCARE ENVIRONMENT by a
LAY OPERATOR shall be capable of being performed by a LAY OPERATOR in the HOME
HEALTHCARE ENVIRONMENT (see 7.4.7). The USABILITY of each such PROCESS as it pertains to a
LAY OPERATOR shall be investigated by the USABILITY ENGINEERING PROCESS.

Compliance is checked by inspection of the USABILITY ENGINEERING FILE.
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8.2 * Additional requirements for sterilization of ME EQUIPMENT and ME SYSTEMS

In addition to the requirements of 11.6.7 of the general standard, the cleaning and sterilization
PROCESSES intended to be performed in the HOME HEALTHCARE ENVIRONMENT by a LAY
OPERATOR shall be capable of being performed by a LAY OPERATOR in the HOME HEALTHCARE
ENVIRONMENT (see 7.4.7). The USABILITY of each such PROCESS as it pertains to a LAY
OPERATOR shall be investigated by the USABILITY ENGINEERING PROCESS.

Compliance is checked by inspection of the USABILITY ENGINEERING FILE.

8.3 Additional requirements for INgress of water or particutate matter into
ME EQUIPMENT and ME SYSTEMS

8.3|1 * Ingress of water or particulate matter into ME EQUIPMENT

In Bddition to the requirements of 11.6.5 of the general standard, TRANSIT-QRERABLE, HAND-
HEUD, and BODY-WORN ME EQUIPMENT shall maintain BASIC SAFETY and ESSENTAL PERFORMANCE
after undergoing the test of |IEC 60529:1989 and IEC 60529:1989/AMD1:1999
+ [EC 60529:1989/AMD2:2013 for at least IP22. All other ME EQUIPMENT ‘'shall maintain BASIC
SARETY and ESSENTIAL PERFORMANCE after undergoing the test of I|EC 60529:1989
and IEC 60529:1989/AMD1:1999 + IEC 60529:1989/AMD2:2013~for at least IP21. For
PORTABLE ME EQUIPMENT that is only intended to be used while~inside a carrying case, fhis
requirement may be met while the ME EQUIPMENT is inside the(carrying case.

NOTE These levels of ENCLOSURE stresses are considered to /be reflective of NORMAL USE in the HPME
HEALTHCARE ENVIRONMENT.

Compliance is checked by inspection and by dapplication of the tests of IEC 60529:1989
and /EC 60529:1989/AMD1:1999 +IEC 60529:1989/AMD2:2013 with the ME EQUIPMENT
placed in the least favourable position of “NORMAL USE. Confirm that BASIC SAFETY and
ESS$ENTIAL PERFORMANCE are maintained.

8.3|2 * Ingress of water or particulate matter into ME SYSTEMS

In |addition to the requiremenis)for ENCLOSURES in 16.4 of the general standard, the
ENCLOSURES of the non-ME EQUIPMENT parts of the ME SYSTEMS shall provide the degreq of
prgtection against harmfulJingress of water or particulate matter equivalent to equipment
complying with their respective IEC or ISO safety standards.

Compliance is checked by the tests of IEC 60529:1989 with the equipment placed in the lefast
favprable position(of NORMAL USE and by inspection.

Ingress tests{that have already been performed on individual equipment of an ME SYSTEM
acgording‘\te-relevant standards need not be repeated. See also 5.1 of the general standard.

8.41 Additional requirements for interruption of the power supply/SUPPLY MAINS to
E SYSTEM

In addition to the requirements of 11.8 and 16.8 of the general standard,
ME EQUIPMENT or ME SYSTEM with ESSENTIAL PERFORMANCE intended to actively keep alive or
resuscitate a PATIENT shall maintain its ESSENTIAL PERFORMANCE for a sufficient time or for a
sufficient number of PROCEDURES, when loss or failure of the SUPPLY MAINS or near depletion
of the INTERNAL ELECTRICAL POWER SOURCE occurs. The time or number of PROCEDURES
remaining shall allow alternative life-supporting methods to be employed.

NOTE 1 Requirements for loss or failure of SUPPLY MAINS for very short periods are found in IEC 60601-1-2.

An INTERNAL ELECTRICAL POWER SOURCE may be utilized to maintain ESSENTIAL PERFORMANCE.
Independent means may also be utilized to provide ESSENTIAL PERFORMANCE.
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EXAMPLE 1 Manually-driven pump or resuscitator.

The instructions for use shall disclose the time or number of PROCEDURES available following a
loss or failure of the SUPPLY MAINS or near depletion of the INTERNAL ELECTRICAL POWER
SOURCE. The instructions for use shall describe the alternative life-supporting methods to be
employed. The technical description shall describe methods that can be employed for longer
periods.

NOTE 2 Electrical power supply failure includes failure of the SUPPLY MAINS or any near depletion of INTERNAL
ELECTRICAL POWER SOURCES.

If ; jith
ES$ENTIAL PERFORMANCE intended to actively keep alive or resuscitate a PATIENT shall [be
equiipped with an ALARM SYSTEM that includes at least a MEDIUM PRIORITY ALARM COND{TION that
indjcates a power supply failure.

EXAMPLE 2 The SUPPLY MAINS voltage falls below the minimum value required for normal operation.

If Bn INTERNAL ELECTRICAL POWER SOURCE is used, ME EQUIPMENT ,OF ‘ME SYSTEMS With
ES$ENTIAL PERFORMANCE intended to actively keep alive or resuscitate®a PATIENT shall|be
equiipped with an automatic switchover to the INTERNAL ELECTRICAL POWER SOURCE.

NOTE 3 A visual indication of this charging mode is required in 15.4.4 of the general standard.

If BN INTERNAL ELECTRICAL POWER SOURCE is used, MEEQUIPMENT or ME SYSTEMS with
ES$ENTIAL PERFORMANCE intended to actively keep alivé, or resuscitate a PATIENT shall|be
equipped with an ALARM SYSTEM that includes at least*a MEDIUM PRIORITY TECHNICAL ALARM
CONDITION that indicates that the INTERNAL ELECTRICAL POWER SOURCE is nearing insufficient
remaining power for ME EQUIPMENT operation. Thig' TECHNICAL ALARM CONDITION shall provide
for|a sufficient time or for a sufficient number .of PROCEDURES for a LAY OPERATOR to actl A
TEQHNICAL ALARM CONDITION of at least Low PRIORITY shall remain active until the INTERNAL
ELHCTRICAL POWER SOURCE is returned to.,a<level that is above the ALARM LIMIT or until if is
depleted. It shall not be possible to inactivate the visual ALARM SIGNAL of this TECHNICAL ALARM
CONDITION.

Compliance is checked by inspection, functional testing and inspection of the RISK
MANAGEMENT FILE.

8.5 Additional requirements for an INTERNAL ELECTRICAL POWER SOURCE

8.51 * Indication 'of state

If the INTERNAL.ELECTRICAL POWER SOURCE is essential to maintain BASIC SAFETY or to maintain
ES$ENTIAL PERFORMANCE or control the RISKS associated with the loss of ESSENTIAL
PERFORMANCE, the ME EQUIPMENT shall be equipped with a means for the OPERATOR| to
defermjne the state of the INTERNAL ELECTRICAL POWER SOURCE.

The-state-of-the INFERNALELECTRIGALROWER-SOURGE-may-be-ihdicatedas:

a number of PROCEDURES remaining;

the remaining operating time;

the percentage of the remaining operating time or energy; or
a "fuel" gauge.

The state of the INTERNAL ELECTRICAL POWER SOURCE may be indicated continuously or by
OPERATOR action.

The instructions for use shall describe how to determine the state of the INTERNAL ELECTRICAL
POWER SOURCE.
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Compliance is checked by inspection.

8.5.2  Accessibility of small INTERNAL ELECTRICAL POWER SOURCES

Means other than labelling shall be provided to prevent the RISK of swallowing coin/button
cells. A replaceable button cell shall require the use of a TOOL for replacement.

NOTE For the purposes of this standard, a button cell is considered to be an INTERNAL ELECTRICAL POWER SOURCE
whose overall height is less than its diameter.

Co

mpliance is checked by inspection

In @ddition to the requirements of 12.2 of the general standard, when performing the USABIL
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Accuracy of controls and instruments and protection against hazardous
outputs

INEERING PROCESS, the RISKS associated with USABILITY in the 'HOME HEALTHC/

IRONMENT for OPERATOR PROFILES including a LAY OPERATOR shall include consideratior

east:

changes of controls;

unexpected movement;

potential for misconnection;

potential for improper operation, or unsafe use;

potential for confusion as to current operationalsmode;

change in the transfer of energy or substance;

exposure to environmental conditions specified in this standard;

exposure to biological materials; and

small parts being inhaled or swallowed.

ticular emphasis shall be placéd on the limited training of a LAY OPERATOR with respec
ability to intervene and. maintain BASIC SAFETY and ESSENTIAL PERFORMANCE. T

NUFACTURER shall includélthe least capable intended LAY OPERATOR or LAY RESPONSI
SANIZATION in the USABILITY ENGINEERING PROCESS.

MPLES LAY OPERATORS with sensory, cognitive, physical limitations or comorbidities.

mpliance is checked by inspection of the USABILITY ENGINEERING FILE.

Construction of ME EQUIPMENT

10.

ITY
RE
of

to
'he
BLE

1\ *"Additional requirements for mechanical strength

10.

1.1 General requirements for mechanical strength

Additions to the mechanical strength applicability of Table 28 of the general standard

ind

icated in Table 1 and Table 2.

are
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Table 1 — Mechanical strength test applicability, non-TRANSIT-OPERABLE

ME EQUIPMENT usage and type

Test from the general standard

Test from this standard

Non-TRANSIT-OPERABLE and HAND-
HELD

Push (15.3.2)

Drop (15.3.4.1)

Shock (10.1.2 a) )

Vibration (10.1.2 b))

Molding stress relief (15.3.6)

Norn-TRANSIT-OPERABLE and BODY-
WORN

Push (15.3.2)

Impact (15.3.3)

Drop (15.3.4.1)

Shock (10.1.2 a) )

Vibration (10.1p2 bY)

Molding stress relief (15.3.6)

Nor-TRANSIT-OPERABLE and
PORTABLE

Push (15.3.2)

Impact (15.3.3)

Drop (15.3.4.2)

Shock (10.1.2 a) )

Vibration (10.1.2 b) )

Molding stress relief (15.36)

Nor-TRANSIT-OPERABLE and MOBILE

Push (15.3.2)

Impact (15.3.3)

Drop (15.3.4.2)

Shock (10.1.2 a) )

Vibration (10.1.2 b) )

Rough handling (15.3.5)

Molding stress relief (15.3.6)

FIXHD or STATIONARY

Push (15.3.2)

Impact (15.3.3)

Molding stress relief (15.3.6)
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Table 2 — Mechanical strength test applicability, TRANSIT-OPERABLE

ME EQUIPMENT usage and type

Test from the general standard

Test from this standard

TRANSIT-OPERABLE and HAND-HELD

Push (15.3.2)

Drop (15.3.4.1)

Shock (10.1.3 b))

Vibration (10.1.3 ¢) )

Molding stress relief (15.3.6)

TRANSIT-OPERABLE and BODY-WORN

Push (15.3.2)

Impact (15.3.3)

Drop (15.3.4.1)

Shock (10.1.3 a) )

Vibration (10.1p3 cY)

Molding stress relief (15.3.6)

TRANSIT-OPERABLE and PORTABLE

Push (15.3.2)

Frelefall (10.1.3 d) )

Shock (10.1.3 a) )

Vibration (10.1.3 ¢) )

Molding stress relief (15.3.6)

TRANSIT-OPERABLE and MOBILE

Push (15.3.2)

Impact (15.3.3)

Free fall (10.1.3 d) )

Shock (10.1.3 a) )

Vibration (10.1.3 ¢) )

Rough(andling (15.3.5)

Mplding stress relief (15.3.6)

10.1.2

In
inc
me

bddition to the requirements of 15.3 of the general standard, ME EQUIPMENT and its pa
uding mounting AGGESSORIES, intended for non-TRANSIT-OPERABLE use shall have adequ

pushing, impact; dropping and rough handling. FIXED and STATIONARY ME EQUIPMENT
exgmpt from<dhe requirements of this subclause.

Aft
PEH

br the. following tests, ME EQUIPMENT shall

te
chanical strength when subjected to mechanical stress caused by NORMAL USE, incIuang

* Requirements forrmechanical strength for non-TRANSIT-OPERABLE ME EQUIPMENT

rts,

Are

maintain BASIC SAFETY and ESSENTIAL
FORMANCE. OPERATOR-resettable protective devices that can be reset without the use gf a

TO

M mav ha racat nriar ta tha avabiiation of BASIC SACETY and CSSENTIAL DEDCADMANCE
e B-e+eSepHo o e Vet Ho - oA TtooATrE T ARG =SSR AT RO Ao ES

Compliance is checked by performing the following tests:

a)

b)

Shock test in accordance with IEC 60068-2-27:2008, using the following conditions:
NOTE 1 This represents Class 7M1 as described in [IEC TR 60721-4-7:2001 [7].

— peak acceleration: 150 m/s2 (15 g);

— duration: 11 ms;

— pulse shape: half-sine;

— number of shocks: 3 shocks per direction per axis (18 total).

Broad-band random vibration test in accordance with |IEC 60068-2-64:2008, using
following conditions:

the
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NOTE 2 This represents Class 7M1 and 7M2 as described in IEC TR 60721-4-7:2001.
— acceleration amplitude:

e 10 Hz to 100 Hz: 1,0 (m/s?)2/Hz;

e 100 Hz to 200 Hz: — 3 db per octave;

e 200 Hz to 2 000 Hz: 0,5 (m/s2)?/Hz;
— duration: 30 min per perpendicular axis (3 total).

Confirm that BASIC SAFETY and ESSENTIAL PERFORMANCE are maintained.

10.|1.3 * Requirements for mechanical strength for TRANSIT-OPERABLE ME EQUIPMENT

In

inc
me
pus
moj

Aft
PEH

NO
refl

NO
com

Co
a)

bddition to the requirements of 15.3 of the general standard, ME EQUIPMENT and its pa
uding mounting ACCESSORIES, intended for TRANSIT-OPERABLE use, shall have-adequ
chanical strength when subjected to mechanical stress caused by NORMALUSE, includ

vement as well as transportation by trolleys, carts, road vehicles, trains, ships and aircrg

er  the following tests, ME EQUIPMENT shall maintain BASIC(CSAFETY and ESSENT
FORMANCE.

[E 1 The levels of mechanical stresses utilized in the test methods ‘ef 'this subclause are considered tg
bctive of NORMAL USE for TRANSIT-OPERABLE ME EQUIPMENT in the HOMEXHEALTHCARE ENVIRONMENT.

[E 2 ME EQUIPMENT tested and complying with the relevant,requirement in this subclause is considere
ply with the corresponding requirement of 10.1.1.

mpliance is checked by performing the following'tests:

For other than HAND-HELD ME EQUIPMENT, and its parts, including mounting ACCESSOR
shock test in accordance with IEC 60068-2-27:2008, using the following conditions:

NOTE 3 This represents Class 7M2 as desctibed in [IEC TR 60721-4-7:2001 [7].
1) test type: Type 1;

— peak acceleration: 150'm/s? (15 g),

— duration: 11 ms,

— pulse shape: half-sine,

— number of shocks: 3 shocks per direction per axis (18 total);

or

2) testtyperType 2;
— .peak acceleration: 300 m/s? (30 g),

& y“duration: 6 ms,

hing, impact, dropping, and rough handling and by rigorous conditions of PATIE

rts,
pte
ing
NT
ft.

IAL

be

| to

~ pulse shape: half-sine,

— number of shocks: 3 shocks per direction per axis (18 total).

b) For HAND-HELD ME EQUIPMENT and its parts, including mounting ACCESSORIES, shock test in

accordance with IEC 60068-2-27:2008, using the following conditions:
NOTE 4 This represents Class 7M3 as described in IEC TR 60721-4-7:2001.

1) test type: Type 1;
— peak acceleration: 300 m/s? (30 g),
— duration: 11 ms,
— pulse shape: half-sine,
— number of shocks: 3 shocks per direction per axis (18 total);

or
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2) test type: Type 2;
— peak acceleration: 1 000 m/s2 (100 g),
— duration: 6 ms,
— pulse shape: half-sine,
— number of shocks: 3 shocks per direction per axis (18 total).

For ME EQUIPMENT and its parts, including mounting ACCESSORIES, broad-band random

vibration test in accordance with IEC 60068-2-64:2008, using the following conditions:
NOTE 5 This represents Class 7M1 and 7M2 as described in IEC TR 60721-4-7:2001.

d)

Fo

Co

10.

In

intgnded for use by-a‘LAY OPERATOR, controls that can affect BASIC SAFETY or ESSENT

PER

NO

OPERATOR or RESPONSIBLE ORGANIZATION.

EXAMPLE "A child playing with the controls.

e acceleration amplitude:
— 10 Hz to 100 Hz: 1,0 (m/s?)2/Hz,
— 100 Hz to 200 Hz: -3 db per octave,
— 200 Hz to 2 000 Hz: 0,5 (m/s?)2/Hz,
e duration: 30 min per perpendicular axis (3 total).

For PORTABLE and MOBILE ME EQUIPMENT and its parts, including mounting ACCESSOR
free fall to IEC 60068-2-31:2008, using PROCEDURE 1 and the follewing conditions:

NOTE 6 This represents Class 7M2 as described in [IEC TR 60721-4-7:2004
o fall height:

— formass < 1kg, 0,25 m,

— formass > 1kgand < 10 kg, 0,1 m,

— formass > 10 kg and < 50 kg, 0,05 m,

— for mass > 50 kg, 0,01 m,

e number of falls: 2 in each specified attitude.

hfirm that BASIC SAFETY and ESSENTIAL PERFORMANCE are maintained.

2 Additional requirements for actuating parts of controls of ME EQUIPMENT

bddition to the requirements of 15.4.6.2 of the general standard for ME EQUIPMENT tha

FORMANCE shalt be protected from accidental or unauthorized changes or adjustments.

[E 1 Unauthorized changes or adjustments relate to modifications made without authorization of the inten

ES,

PORTABLE ME EQUIPMENT that is intended to be used only with a carrying case, that case
maly be applied to the equipment duringwthis test.

IAL

ded

NO

[E\2” Means to prevent unauthorized changes or adjustments include:

— access controlled by a TooL;

— access controlled by RESPONSIBLE ORGANIZATION password and a technical description that is

separate from the instructions for use;
— access controlled by individual OPERATOR password;
— access controlled by voice recognition; or

— access controlled by fingerprints.

NOTE 3 For a password to be considered secure, the owner of the password needs to be capable of changing the

pas

sword.

NOTE 4 Multiple means of restriction can be needed, e.g., one for the RESPONSIBLE ORGANIZATION and one for

eac

h OPERATOR.
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OPERATOR-adjustable controls used for calibration shall include a means to prevent
unintentional changes from the intended position.

Compliance is checked by inspection.

11 * Protection against strangulation or asphyxiation

Means shall be provided to control the RISk of strangulation and asphyxiation of the PATIENT
and others to an acceptable level.

EXAMPLE 1 By routing wires or tubing.
EXAMPLE 2 Using retention devices.
EXAMPLE 3 Providing the option of multiple length ACCESSORIES.

EXAMPLE 4 Not providing removable small parts for ME EQUIPMENT.

Compliance is checked by inspection and by inspection of the RISK MANAGEMENT FILE.

12| Additional requirements for ELECTROMAGNETIC EMISSIONS of ME EQUIPMENT and
ME SYSTEMS

In [addition to the requirements of 7.1.1 of IEC 60601-1-2:2014, ME EQUIPMENT &nd
ME |SYSTEMS intended for the HOME HEALTHCARE ENVIRONMENT shall be classified as Clasg B
acgording to CISPR 11:2009.

NOTE Use in the HOME HEALTHCARE ENVIRONMENT includes use 'in domestic establishments'.
13| Additional requirements for ALARM SYSTEMS of ME EQUIPMENT and ME SYSTEMPB

131 * Additional requirement for\generation of ALARM SIGNALS

In jaddition to the requirements “of 6.3.1 of IEC 60601-1-8:2006 and IEC 60601-1-8:2006/
AMD1:2012 for the ALARM SY¥.STEM of ME EQUIPMENT and ME SYSTEMS intended for the HQME
HEALTHCARE ENVIRONMENT, Junless they are connected to a DISTRIBUTED ALARM SYSTEM
intgnded for confirmed, delivery of ALARM CONDITIONS (6.11.2.2.1 of IEC 60601-1-8:2006 and
IEQ 60601-1-8:2006/AMD1:2012) that includes the generation of auditory ALARM SIGNALS|as
specified in IEC 60601-1-8:2006 and IEC 60601-1-8:2006/AMD1:2012, each HIGH PRIORITY
and MEDIUM PRI@RITY ALARM CONDITION shall cause the generation of auditory or verbal ALARM
SIGNALS as specified in IEC 60601-1-8:2006 and IEC 60601-1-8:2006/ AMD1:2012.

Compliance is checked by inspection.

In addition to the requirements of 6.3.3.3 of IEC 60601-1-8:2006 and
IEC 60601-1-8:2006/AMD1:2012 for the ALARM SYSTEM of ME EQUIPMENT and ME SYSTEMS
intended to actively keep alive or resuscitate a PATIENT and intended for the HOME HEALTHCARE
ENVIRONMENT, reducing the auditory ALARM SIGNAL volume below audible levels shall not be
possible unless the ALARM SYSTEM is connected to a DISTRIBUTED ALARM SYSTEM intended for
confirmed delivery of ALARM CONDITIONS (6.11.2.2.1 of IEC 60601-1-8:2006 and IEC 60601-1-
8:2006/AMD1:2012) that includes the generation of auditory ALARM SIGNALS as specified in
IEC 60601-1-8:2006+IEC 60601-1-8:2006/AMD1:2012.

NOTE Guidance on suitable auditory ALARM SIGNAL volumes is found in the rationale for 6.3.3.2 of
IEC 60601-1-8:2006.

Compliance is checked by functional testing.
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Annex A
(informative)

General guidance and rationale

A.1  General guidance

During the development of IEC 60601-1:2005, there was considerable discussion about the

inc

reasing use of ME EQUIPMENT and ME SYSTEMS outside professional healthcare facilitie

or

wit

So
IEC
ME
suj

An

Th
wil
ME

hout direct medical supervision.

me of this equipment was seen as falling outside the formal scope of earlierseditions

60601-1 and its collateral and particular standards because the _definition
EQUIPMENT in IEC 60601-1:1988, included the phrase, “PATIENT mnder med
ervision”.

umber of subsequent questions arose, including the following:

Should the scope of the third edition of IEC 60601-1 be expanded-to include ME EQUIPM
intended for use without direct medical supervision?

Should the new standard(s) include specific requirements for ME EQUIPMENT intended by
MANUFACTURER for the HOME HEALTHCARE ENVIRONMENT?

Should such requirements vary depending on the(level of medical supervision or
environment in which the ME EQUIPMENT is intended’to be used?

Does the introduction of RISK MANAGEMENT address these issues or is there still a need
additional technical requirements?

e question of what was originally meant.by medical supervision remained unanswered
still be relevant if the term is retained‘to differentiate proposed technical requirements
EQUIPMENT intended for the HOME -HEALTHCARE ENVIRONMENT. Medical supervision co

me@an direct supervision by a docter’ or it could include supervision by an allied hez

prg
inc

In
he
de

fessional or a medical institution; it could be taken to mean real time supervision or it co
ude indirect supervision.

reality, the level of medical supervision of ME EQUIPMENT used outside professio
Ithcare facilities and-the environments in which it is used cover a wide range,
onstrated by the-fallowing examples:

HOME HEALTHCARE ENVIRONMENT dialysis equipment is prescribed by a medical practitio
and is ofteninstalled and used under strict guidelines.

Respiratory care equipment (bottles or oxygen concentrators, ventilators, nasal CP
etc.)-is often prescribed by a medical practitioner but used without strict guidelines.

of
of
cal

ENT

its

the

for

but
for
uld
Ith
uld

nal
as

ner

\P,

nd

Cardiac defibrillators of various kinds are used in all sorts of locations by doctors 3

1 ! A HWH ! 41 ! ol
IMTUrsSTs, armmourdiiet pPdardircuivs, ditimic LIews dlfu T©TVETT UTT yericial Ppuvnc.

Many types of ME EQUIPMENT such as sphygmomanometers, clinical thermometers and
transcutaneous nerve stimulators are purchased from pharmacy stores or over the internet
without a medical prescription and used without any instructions or precautions other than

those provided by the MANUFACTURER.

Developing tried-and-true answers to various issues associated with ME EQUIPMENT and
ME SYSTEMS intended for the HOME HEALTHCARE ENVIRONMENT should certainly reduce the need
for individual MANUFACTURERS’ RISK CONTROL measures and might improve the safety of soME
EQUIPMENT. However, the scope of the technical requirements needs to be carefully specified
because the degree of medical supervision varies so widely. For example card
defibrillators can be used by:

iac
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hospital doctors: some might see this as full medical supervision while a doctor such a

S a

dermatologist might say that medical supervision implies use by or under the direction of

an appropriately qualified specialist;

non-hospital doctors: the same dermatologist might be less qualified than an ambulance

paramedic to use a defibrillator;
hospital nurses: ready access to medical staff in some professional healthcare facilities;

paramedics: somewhat slower access to direct medical supervision. Large diversity in

training between various emergency services, i.e. wide range in quality of indirect medi
supervision;

cal

Lik
as:

On
wa
Ho
IEQ

Thi

briglge the gap between the technical requirements in IEC 60601-1:2005 and those needed

ME

airline crews: automatic external defibrillator — probably used under policies\ §
PROCEDURES developed by the airline’s medical adviser. Some might say this is_med
supervision;

nd
cal

general public: automatic external defibrillator — possibly used according_to, short-fgrm

instructions printed on the unit or the cabinet or verbal instructions from thedevice itself.

ewise, test requirements need to differentiate between a range of use 'environments sifich

the controlled environment in (some) healthcare facilities.

the possibly less well controlled environment of a PATIENT’S heme in which installation and

use of ME EQUIPMENT is administered by a healthcare facility;

the even less well controlled environment of a PATIENT'S.home in which ME EQUIPMENT t
has been prescribed by a medical practitioner is used without any direct supervision.

the uncontrolled environment in which some® ME EQUIPMENT purchased without
prescription is used.

e early step in addressing these issues was' made when the scope of IEC 60601-1:2005

extended by removing “under medical @upervision” from the definition of ME EQUIPME
vever there are only oblique references to the HOME HEALTHCARE ENVIRONMENT
60601-1:2005:

hat

INT.
in

One of the notes to the definition of RESPONSIBLE ORGANIZATION states that in “home (ise

applications” the PATIENT, OPERATOR and RESPONSIBLE ORGANIZATION can be one and
same person.

the

The rationale for the definition of OPERATOR states that in the “home-care environmgnt”

this could be eitherithe PATIENT or a LAY OPERATOR assisting the PATIENT.
The rationale for 14.13 of the general standard (PEMS intended to be incorporated into

an

IT-network) states that many hospitals operate ME EQUIPMENT in a networked environmgnt

within the hospital, between hospitals and from home.

s collateral standard was developed with these considerations in mind. It is intended to

for

EQUIPMENT or ME SYSTEMS intended by their MANUFACTURERS to be used in the HQME

HEA

LTHCARE ENVIRONMENT.

Thi

s second edition of IEC 60601-1-11 has been harmonized with
IEC 60601-1:2005/AMD1:2012.

A.2 Rationale for particular clauses and subclauses

The following are rationales for specific clauses and subclauses in this collateral standard,
with clause and subclause numbers parallel to those in the body of the document.
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Subclause 1.1 — Scope

The definition of ME EQUIPMENT in IEC 60601-1:2005 contains very specific criteria that can be
used to determine if a specific piece of equipment is MEDICAL ELECTRICAL EQUIPMENT. That
definition is repeated below.

MEDICAL ELECTRICAL EQUIPMENT:

electrical equipment having an APPLIED PART or transferring energy to or from the PATIENT
or detecting such energy transfer to or from the PATIENT and which is:

1) provided with not more than one connection to a particular SUPPLY MAINS; and
b) intended by its MANUFACTURER to be used:

1) in the diagnosis, treatment, or monitoring of a PATIENT; or

2) for compensation or alleviation of disease, injury or disability.

In grder to determine if equipment is ME EQUIPMENT, one needs to demonstrate that:

— [the ME EQUIPMENT has an APPLIED PART; or

— [the ME EQUIPMENT transfers energy to or from the PATIENT; or

— [the ME EQUIPMENT detects the energy transfer to or from thé PATIENT.
If fhe equipment meets this criterion, then one needs to determine whether or not the
MANUFACTURER of the equipment intends that:

— [the ME EQUIPMENT be used for diagnosis, treatmient, or monitoring of a PATIENT; or
— [the ME EQUIPMENT be used for compensation.or alleviation of disease, injury or disability].
Ex¢luded from the scope are aids without@an APPLIED PART, and where according to the

INTENDED USE, the safety is fully, “covered by IEC 60950-1[8], IEC 60065 [2] | or
IEQ 60335-1 [3]. Examples of such equipment are the following:

— |a reading aid with a digital camera and a monitor for enlargement of text for persons v
impaired vision could be covered by IEC 60065 and related EMC standards;

— |a flashing light to indicate’ that the phone is ringing for persons with impaired hearjing
could be covered by IEC'60065 and related EMC standards;

— |an amplifier for cannection to radio or TV sets with wireless transmission to a BODY-WQRN
hearing aid could be covered by IEC 60065 and related EMC standards; and

— |a can opener for persons with impaired hand/finger motion ability is better covered|by
IEC 60335:1and related part-2 and EMC standards.

th

These types of products are in fact home electronics or household appliances rather than
medical _equipment, even though they might fall within the regulatory definition of a medical
deyicg.in some countries. Hence, these products should comply with the relevant standard|for
such products e.g. IEC 60950-1for the reading aid, IEC 60005 for the TV sound amplitier and
IEC 60335-1 for the can opener. Persons handling such aids are not PATIENTS in the concept
of IEC 60601-1 i.e. these persons are not more sensitive/vulnerable than people in general.
The "PATIENT” operates these products, but they have in many cases no APPLIED PART.

There is no logical reason to require that a TV sound amplifier or a can opener for home use
comply with IEC 60601-1 or with IEC 60601-1-2. Electromagnetic compatibility (EMC) is not
more critical for these products than for other generic products and there are no 'medical'
APPLIED PARTS.

For the purposes of this standard, the EMERGENCY MEDICAL SERVICES ENVIRONMENT is treated
as a professional healthcare facility and is covered by IEC 60601-1-12. The goal of
emergency medical services is to either provide treatment to those in need of urgent medical
care, with the goal of satisfactorily treating the malady, or arranging for timely removal of the
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PATIENT to the next point of definitive care. Emergency medical services are known by various
names in different countries and regions.

Definition 3.2 — LAY

This term was introduced as an adjective into this collateral standard to emphasize the
difference between the characteristics of the OPERATOR and the RESPONSIBLE ORGANIZATION
present in the HOME HEALTHCARE ENVIRONMENT versus the environment of the professional
healthcare facility. It was not introduced to remove or modify requirements from the general
standard.

An| important difference is the requirement for the USABILITY of the ME EQUIPMENT| or
ME|SYSTEM, including its labeling, to address the intended OPERATOR who is presumed to hot
be |a professional, medically trained individual or an expert in the operating principles and
medical use of the ME EQUIPMENT or ME SYSTEM.

Addlitionally, the RESPONSIBLE ORGANIZATION, which can include the PATIENT or OPERATOR in
thel HOME HEALTHCARE ENVIRONMENT, most likely will not have the background to properly cpre
for[and maintain the ME EQUIPMENT or ME SYSTEM IN the same way a. professional healthcpre
facjlity is expected to do by its regulators and accrediting bodies. . The results of the USABIJITY
ENGINEERING PROCESS for ME EQUIPMENT or an ME SYSTEM intended for the LAY RESPONSIBLE
ORGANIZATION can lead the MANUFACTURER to develop a product,that is easier to maintain than
when the only intended RESPONSIBLE ORGANIZATION is a prafessSional healthcare facility and| its
petlsonnel.

Supclause 4.1 — Additional requirements for SUPPLY'MAINS for ME EQUIPMENT and
ME|[SYSTEMS

Most household appliance standards, such as IEC 60950-1[8], IEC 60335-1[3] and
IEQ 60065 [2] have a £ 10 % SUPPLY MAINS, variation for household equipment. The — 15 % to
+ 10 % SUPPLY MAINS variation was considered more appropriate for ME EQUIPMENT intended
for|the HOME HEALTHCARE ENVIRONMENT given the more critical need for maintaining ESSENTIAL
PERFORMANCE. The — 15 % low liné~SUPPLY MAINS variation is based on the — 10 % low line
considered normal, and the additional —4 % drop allowed for wiring in the electrical
installations of buildings [1] [4}plus another 1 % for margin.

The — 20% SUPPLY MAINS variation for ME EQUIPMENT or ME SYSTEMS intended to actively kg¢ep
aliye or resuscitate a<PATIENT allows operation during 'brown-out' conditions and permits the
use of inexpensive.'generators for emergency backup. This is consistent with requirementsg in
exipting standards’ for ventilators intended for the HOME HEALTHCARE ENVIRONMENT [for
ventilator-dependent PATIENTS [11].

For DC <SUPPLY MAINS, the requirements support operation from lead-acid batteries and
aufomobiles. A typical 12 V lead-acid battery has an open circuit voltage of approximafely
1265V when fully charged. This voltage drops to approximately 12,06 V when 25 % charged.
Furthermore while cranking the engine, automotlive lead-acid batiteries are RATED for their
ampacity while maintaining 7,2 V. MANUFACTURERS need to consider whether or not their
equipment needs to operate under this condition. While the engine is running, the battery
charging system typically maintains the DC voltage between 12,8 V and 14,8 V. [13] [14]

Subclause 4.2 — Environmental conditions for ME EQUIPMENT

Several test sequences of this standard combine elevated temperature and elevated relative
humidity (unless indicated and marked otherwise). This combination is a severe condition that
does not occur in actual use environments. For example MIL-HDBK-310 [26], subclause
5.1.3.1 shows a maximum world-wide absolute humidity corresponding to a dew point of 34°C.
When air at the extreme 34 °C and 93 % relative humidity is warmed to 70 °C, the relative
humidity will drop to a lower value of about 16 % because the vapour pressure at this
temperature is 312 hPa [25]. This is why the committee has chosen to limit the water vapour
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partial pressure to 50 hPa. This needs to be considered when setting the control for relative
humidity during the tests.

The partial pressure of a gas or vapour is the pressure that this gas would assume when no
other gases were present in the given volume, i.e. all other gases being removed. So the
partial pressure of oxygen in dry air at a pressure of 1 013 hPa is approximately equal to
210 hPa.

The saturation vapour pressure Pg of a liquid is the partial pressure of the vapour of that liquid
in thermal equilibrium with its liquid. This saturation vapour pressure depends strongly on
te%perature. Saturation vapour pressure is low at low temperatures and reaches atmosphegric

prgssure at the boiling temperature. A mathematical description of this temperature
dependence was first developed by B. Clapeyron and later on derived by R. Clausius from the
thelory of thermodynamics.

PS:K»]Xe_KZlT (A.1)
where
T = the absolute temperature
K, jand K, = are constants related boiling point and heat of evaporation

This can be reorganized as:

_Kox(1,-T)

P, =1013hPaxe 7T A.2)
whegre
Ky| = AHIR
AH| = heat of evaporation
R = universal gas constant
T = the absolute temperature
T, | = the absolute boiling temperature

This equation is basedion assumptions that only are valid over a limited temperature range.
The¢ most important.assumption is that the heat of evaporation is temperature independgnt,
which is not exactly the case. Therefore other formulas have been developed — either baged
on|a more detailed theory taking into account what has been neglected before or|on
exgerimental®data — that cover a larger temperature range. However, within the limited
tenpperaturerange of 10 °C to 80 °C the original and simple Clausius-Clapeyron-equation ¢an
be Jused, /albeit with slightly different constants.

Figure A.1 shows the saturation water vapour pressure as a function of temperature.

The relative humidity RH is given as the ratio of the actual partial pressure of the water vapour
and the saturation vapour pressure.

RH = P[P (A.3)

where
P
P

v = actual partial pressure of the water vapour

s = saturation vapour pressure
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When one knows the actual temperature and thereby Pg, RH can be calculated from P, and

vice versa.
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Figure A.1 — Saturation water vapour presssure as function of temperature

Supclause 4.2.2 — Environmental conditions of transport and storage between uses

Thgse environmental ranges defined inlEC TR 60721-4-7 [7] level 7K3 are not uncommor
storage locations where the ME EQUIPMENT might be stored or transported between uses in
HOME HEALTHCARE ENVIRONMENT. Qutdoor temperatures and particularly temperatures foung
auffomobiles during transport_and storage can easily reach these extremes. To preyv
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conditions or the OPERATOR“needs to be continually reminded by the required marking
pragtect the ME EQUIPMENT from these conditions. Consideration should be given to rang
grelater than thoses.required by this standard, such as either those covered

IEG TR 60721-4-7,.\for example level 7K4, or alternatively defined through evaluation
int¢nded environments of use by the MANUFACTURER.

damage to the ME EQUIPMENT,'the ME EQUIPMENT either needs to be able to survive thIse

IECG TR 6072-4-7 was chosen since it is designed to provide specific test limits to match
intgnded<-environments of use expected by various use cases in the HOME HEALTHCA
ENYIRONMENT.
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Marking of the range of environmental transport and storage conditions between uses on the
ME EQUIPMENT can be impossible because of the very small size of the ME EQUIPMENT, a part
or ACCESSORY, or because such markings would interfere with the INTENDED USE of the

ME EQUIPMENT, part or ACCESSORY.

To aid MANUFACTURERS of small ME EQUIPMENT in reducing test time, two options for the soak

period are provided. The general requirement is to soak the ME EQUIPMENT at a set
conditions for 24 h. The alternative is to permit the MANUFACTURER to measure the inter

of
nal

temperature of the ME EQUIPMENT at an appropriate location and then terminate the soak after

THERMAL STABILITY has been reached for a period of 2 h.
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Table A.1 — Saturation water vapour pressure as function of temperature

Temperature Saturation water vapour pressure Equivalent relative humidity at an actual
°C Pq partial pressure of the water vapour
hPa of 50hPa
%
10 12,28 -
12 14,03 -
14 15,99 -
16 15},10
18 20,64 -
20 23,39 -
22 26,45 -
24 29,85 -
26 33,63 -
28 37,82 -
30 42,46 -
32 47,58 -
34 53,23 94
36 59,45 84
38 66,30 75
40 73,81 68
42 82,05 61
44 91,08 55
46 100,94 50
48 111,71 45
50 123,44 41
52 136v23 37
54 150,12 33
56 165,22 30
58 181,59 28
60 199,32 25
62 218,51 23
64 239,25 21
66 261,63 19
68 285,76 17
70 311,76 16
72 339,72 15
74 369,78 14
76 402,05 12
78 436,65 11
80 473,73 11
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Subclause 4.2.3 - Environmental operating conditions

These environmental ranges are commonly found in areas where ME EQUIPMENT is operated in
the HOME HEALTHCARE ENVIRONMENT.

This subclause specifies a set of environmental operating conditions (temperature, relative
humidity, atmospheric pressure) under which ME EQUIPMENT is required to maintain its BASIC
SAFETY and ESSENTIAL PERFORMANCE. These conditions are wider than those that had been
required because the environmental conditions in the HOME HEALTHCARE ENVIRONMENT are
typically wider or less controlled than those of a professional healthcare facility. To maintain
its [BASIC SAFETY and ESSENTIAL PERFORMANCE, the ME EQUIPMENT either needs fo be ablg to
funiction under the conditions specified in this subclause or the OPERATOR needs to|be
continually reminded to operate the ME EQUIPMENT within the more restricted ¢ange| of
conditions marked on the ME EQUIPMENT during use.

In forder to evaluate the BASIC SAFETY and ESSENTIAL PERFORMANCE of the IME EQUIPMENT,
PATIENT simulation might be needed to approximate a worst-case PATIENT use ‘scenario so that
thel test can be performed without connecting the ME EQUIPMENTA{O a PATIENT. The
MANUFACTURER will need to determine which functionality of thé ME EQUIPMENT ¢an
appropriately be used for evaluation of its BASIC SAFETY and ESSENTIAL PERFORMANCE. Some
ME |EQUIPMENT needs to be sequentially activated and can requjre_some modification in orfer
to pomplete these tests. MANUFACTURERS are reminded that subclause 5.4 a) of the gengral
st%l‘wdard requires testing to be performed "under the least favorable working conditions] ...

that are identified during the RISK ANALYSIS". This means\that these tests also need to|be
pefformed at any intermediate point that is suspected(or known to be less favorable than
those explicitly specified in this subclause.

Mafking of the range of environmental operating:conditions of use on the ME EQUIPMENT can|be
impossible because of the very small size of“the ME EQUIPMENT, a part or ACCESSORY,| or
be¢ause such markings would interfere wjth’the INTENDED USE of the ME EQUIPMENT, parf or
ACCESSORY.

Tolaid MANUFACTURERS of small ME-EQUIPMENT in reducing test time, two options for the s@ak
pefiod are provided. The general requirement is to soak the ME EQUIPMENT at a set| of
conditions for 24 h. The alternative is to permit the MANUFACTURER to measure the intennal
tenpperature of the ME EQUIPMENT at an appropriate location and then terminate the soak after
THERMAL STABILITY has been/reached for a period of 2 h.

Supclause 4.2.3.2 £ Environmental shock to TRANSIT-OPERABLE ME EQUIPMENT

TRANSIT-OPERABLE ME EQUIPMENT is likely to see rapid changes in environmental temperatpure
and humidity{while operating — for example, when the PATIENT moves from the cold, dry
conditions\feund outdoors in the winter into the relatively warm, moist conditions insid¢

prgvide BASIC SAFETY and ESSENTIAL PERFORMANCE during that transition even if thereg is
tof-oforttheiv SHHPMEN RA OPERABLE QP is—atsotikely-tosee

movement from relatively warm and moist conditions into cooler, dryer conditions.

Moving from cold and dry conditions to warmer and moister conditions, might result in some
safety and performance difficulties due to wetness caused by condensation. Some safety and
performance difficulties can include problems with moving parts and failure of electronics due
to shorting of functional insulation. Requirements for CREEPAGE DISTANCES and AIR
CLEARANCES in the general standard are based on a pollution degree 2 environment. The
typical HOME HEALTHCARE ENVIRONMENT is expected to be a pollution degree 2 environment,
i.e. an environment with dust, which when dry is non-conductive, but can be moist, and when
moist is considered conductive. The CREEPAGE DISTANCES and AIR CLEARANCES for such
pollution degree 2 environments are established taking into account temporary condensation
periods. Subclause 8.9 of the general standard establishes suitable CREEPAGE DISTANCES and
AIR CLEARANCES for MEANS OF OPERATOR PROTECTION (MOOP), and more conservative distances
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for MEANS OF PATIENT PROTECTION (MOPP). Similarly concerns about integrity of solid insulation
are considered minimal because of the required humidity conditioning testing required by the
general standard.

Moving from warm and moist conditions to cooler, dryer conditions might result in some safety
and performance difficulties (e.g. degradation or loss) due to contraction and increased
brittleness of materials. Some safety and performance difficulties can include sticking valves,
belts slipping or o-rings leaking. Solid insulation between conductive parts has more severe
30-day thermal cycling testing in 8.9.3 of the general standard, making concerns in this area
minimal.

The committee considers that TRANSIT-OPERABLE ME EQUIPMENT that is designed to operpte
within the standard operating environmental conditions given in 4.2.3 is unlikely 40" have
difficulty with environmental shock due to rapid temperature and humidity changes within that
range. If the ME EQUIPMENT design incorporates non-standard technologies ormaterials, the
MANUFACTURER can decide that additional testing is prudent, but it is not required by this
stapdard.

Fol TRANSIT-OPERABLE ME EQUIPMENT that is RATED for more extreme _enyvironmental conditipns
thaln those specified in 4.2.3, this standard requires environmental shock testing.

WHen environmental shock testing is conducted, the MANUFACTURER needs to consider
compliance criteria for BASIC SAFETY that include such issue§y inter alia:

— |as degradation or loss of seals (which could ,bé&)a RISK CONTROL measure for |O,
separation, or providing ingress protection),

— |degradation or loss of protective covers (which could be a RISK CONTROL measure |for
casualty HAZARDS, or providing fire containment).

The¢ concerns about condensation degrading or shorting CREEPAGE DISTANCES and IR
CLHARANCES are minimal because the distances specified in the general standard pre
apiropriate for their intended pollution” degree. Similarly concerns about safety and fhe
intggrity of solid insulation are considéred minimal because of required humidity testing afd

where appropriate, 30-day thermal cycling testing required in the general standard. The
committee considers the requirements in the general standard to be suitable RISK CONTROL
me@asures to deal with envirenment shock and conducting LEAKAGE CURRENT and dielecfric
strength testing are consideréd unnecessary after these tests.

Theé ME EQUIPMENT isYfequired to maintain ESSENTIAL PERFORMANCE during and following the¢se
tesfs.

Fof some ME®EQUIPMENT, moving between atmospheric pressure extremes might need to|be
considered:-This subclause does not require a test or provide a protocol for this possibility.

changes.

Clause 5 — General requirements for testing ME EQUIPMENT

For purposes of electrical safety, the identification of ACCESSIBLE PARTS using the small test
probe defined in Figure 13 of IEC 61032:1997 [9] is appropriate for the HOME HEALTHCARE
ENVIRONMENT because this equipment is likely to be around small children who are
unsupervised. However, for purposes of ELECTROSTATIC DISCHARGE (ESD) tests, the standard
test finger described in Figure 6 of the general standard is deemed adequate.
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Clause 6 — Classification of ME EQUIPMENT and ME SYSTEMS

Many countries have a standard or code covering electrical installations in buildings that is
derived from the IEC or CENELEC standards and is incorporated into building regulations,
health and safety regulations or is otherwise legally enforceable. The problem is that these
standards are not retrospective, so many existing buildings and their occupants do not benefit
from this level of safety. As a result, the safety means, and in particular the PROTECTIVE EARTH
CONNECTION, in older buildings is questionable.

While the standards of safety in most areas of life are constantly improving, the safety of
domnestic electrical installations in existing buildings has not kept pace. People expect to bg at
thefir safest when in their own homes and tend not to be aware of the RISKS that face them
thefre.

For example, the current completion rate for newly built dwellings implies that)the average
lifefime of a European dwelling is 200 years and the majority (60%) of European housfng
stopk is already over 30 years old [16]. A significant majority of domestic electrical
insfallations in Europe do not meet current electrical codes. The high average age of homes
coypled with an intense electricity-based lifestyle and increasing safety’standards are factprs
that require a regular, periodic renovation of electrical installations.-Presently, this is not the
cage. The renovation rate for electrical installations in Europe jis\low. The above figures pre
baged on the European situation. The experts from the joint working group that prepared this
stapdard were of the opinion that the average situation with regard to the safety of the
eleptrical installation in the HOME HEALTHCARE ENVIRONMENT.i§ not significantly better in other
paints of the world, and might be even worse. In somg)‘countries, for example Japan and
Dephmark, a connection for protective earth in homes.is'not usually available.

The lack of adequate safety measures can have.serious consequences. Electrical defects pre
a gommon cause of fire. Research has shown that fires caused by electrical defects resulf in
more damage and personal injuries than average fires. Poorly maintained electrical
eqdiipment can also cause injuries through.electric shock, especially if the safety means of fhe
pratective earth is not present or not-functioning. These electrical defects can also calise
ME|EQUIPMENT to malfunction with\\serious consequences for the people involved and
specifically for the PATIENT who might not be able to respond to these defects, e.g. by reflex,
which is a major difference compared to other electrical equipment used by healthy persong in
thel household.

The¢ committee concluded that it is unacceptable to base the BASIC SAFETY and ESSENT/IAL
PERFORMANCE of MEEQUIPMENT intended for the HOME HEALTHCARE ENVIRONMENT orl a
PROTECTIVE EARTHTCONNECTION considering the facts that:

— |it can beseasonably foreseen that ME EQUIPMENT in the HOME HEALTHCARE ENVIRONMENT
will quiteyeften be used with electrical installations that lack effective PROTECTIVE EARTH
CONNECTIONS;

— |thé typical LAY OPERATOR will not be able to determine the status/safety of the electrical
installation; and

— much of the ME EQUIPMENT in the HOME HEALTHCARE ENVIRONMENT will be installed and
used without professional support (i.e. the support of a professional home care provider).

Consequently the RISK CONTROL measures for protection against electrical shock for
ME EQUIPMENT intended for the HOME HEALTHCARE environment should not depend on a
PROTECTIVE EARTH CONNECTION (i.e. be of CLASS I construction). Similarly, the designer of the
ME EQUIPMENT should not depend on the presence of a FUNCTIONAL CONNECTION to earth in
order to comply with EMC requirements or to maintain ESSENTIAL PERFORMANCE.

An exception is made for ME EQUIPMENT that is PERMANENTLY INSTALLED since such equipment
is required to be electrically connected to the SUPPLY MAINS by means of a permanent
connection that can only be detached by the use of a TooL. When that connection is made,
which is normally performed by SERVICE PERSONNEL (e.g. a skilled electrical contractor), the
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adequacy of the PROTECTIVE EARTH CONNECTION can be verified. There are specific disclosure
requirements included in 7.5.1 to ensure specifically that the appropriate information is
available for this important connection.

The committee concluded that excluding TYPE B APPLIED PARTS and allowing only F-TYPE
APPLIED PARTS provided practical RISK CONTRoOL for the following reasonably foreseeable
HAZARDOUS SITUATIONS in the HOME HEALTHCARE ENVIRONMENT:

a) It was felt that ME EQUIPMENT in the HOME HEALTHCARE ENVIRONMENT would likely have
NETWORK/DATA COUPLING ports for ACCESSORIES, including connections to the internet, a

etecommdhRicator—hRebtwor—a—Pprhter—ete—A-hHe—the—A HeHOR e—4Se—\w pecHy at
only appropriate safety compliant equipment is to be connected to such ports; is
reasonably foreseeable that some ACCESSORIES will not have appropriate TOUCH, GURRENT

equipment chassis by insulation equivalent to a data separation barrier on_user sip/
ACCESSORY ports.

b) | The total PATIENT LEAKAGE CURRENT from APPLIED PARTS contacting an earthed PATIENT

level of supervision is likely missing. An F-TYPE APPLIED PART insulation barrier separa
the APPLIED PART from earth, and therefore the total PATIENT LEAKAGE CURRENT from
multiple F-TYPE APPLIED PARTS to earth is greatly reduced by design.

The exclusion of TYPE B APPLIED PARTS is felt to be the best\practical mitigation strategy for the
abgdve HAZARDOUS SITUATIONS. The committee acknowledges that depending on the spedific
ME |EQUIPMENT type, some or all of the RISKS associated with these HAZARDOUS SITUATIQNS
coyld be controlled by alternative means. For exatnple, some ME EQUIPMENT does not have
NETWORK/DATA COUPLING ports, or if they do, have/a suitable data separation barrier. Some
ME [EQUIPMENT is unlikely to be used while simultaneously contacting other APPLIED PARTS,
sugh as a heating blanket. INTERNALLY POWERED products will have negligible PATIENT LEAKAGE
CURRENT.

The exception for ME EQUIPMENT that.is) PERMANENTLY INSTALLED applies since such equipmnt
is nequired to be reliably electrically-connected to the SUPPLY MAINS by means of a permangnt
connection that can only be detached by the use of a TooL. Such ME EQUIPMENT is allowed to
haye a TYPE B APPLIED PART::-For some ME EQUIPMENT with a TYPE B APPLIED PART, fthe
pratective earth provides~'a-single means of protection, e.g. haemodialysis equipment.
Hagmodialysis equipment ‘also represents a class of ME EQUIPMENT where providing an F-TYPE
APRLIED PART can be impractical. As such equipment is installed by SERVICE PERSONNEL, @¢ne
can assume that it"has a reliable protective earth. As a result, a TYPE B APPLIED PART is
acgeptable for PERMANENTLY INSTALLED ME EQUIPMENT.

HAZARDS_‘neted for cord-connected ME EQUIPMENT, which the committee feels are best

Th{ MANUFACTURER of PERMANENTLY INSTALLED ME EQUIPMENT should still consider the
mitjgated,by allowing only F-TYPE APPLIED PARTS.

Subclause 7.T = o )

As required by the general standard and its USABILITY collateral standard, IEC 60601-1-6:2010
and IEC 60601-1-6:2010/AMD1:2013, ACCOMPANYING DOCUMENTS for use in the HOME
HEALTHCARE ENVIRONMENT should focus on the characteristics of the intended LAY OPERATOR to
make the ACCOMPANYING DOCUMENTS most effective for them. A major shortcoming of many
ACCOMPANYING DOCUMENTS is that they have not been written with the target LAY OPERATORS in
mind. Consequently, LAY OPERATORS have often misunderstood or been unable to comprehend
the ACCOMPANYING DOCUMENTS.

Because of the wide variation expected in the education and competency of LAY OPERATORS,
the committee considers a reading comprehension comparable to the eighth year of education
to be reasonable. This is consistent with guidance from the US Food and Drug Administration
(FDA) [22] [23] [24]. These references are suggested as useful guidance documents for
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developing high quality ACCOMPANYING DOCUMENTS for LAY OPERATORS of ME EQUIPMENT for the
HOME HEALTHCARE ENVIRONMENT.

User research and the ongoing USABILITY ENGINEERING PROCESS involve the systematic
collection of data from members of the intended user group on various characteristics of the
ACCOMPANYING DOCUMENTS. User research of ACCOMPANYING DOCUMENTS should focus on one
or more of the following areas: LAY OPERATOR comprehension, LAY OPERATOR performance,
acceptability, and credibility. User research can identify specific strengths and weaknesses of
ACCOMPANYING DOCUMENTS. The findings from user research can improve ACCOMPANYING
DOCUMENTS before the ME EQUIPMENT is brought to market. User research methods include
foc ) . e L . ! ’ ) s . )

The¢ use of clear, simple, precise graphics can help any user understand instructions.

Software TOOLS available to estimate the grade level readability of text include:

— |Flesch-Kincaid Grade Level — part of standard Microsoft Word word processing program;

— |SMOG (Simple Measure of Gobbledygook) Readability Index — commonly used by the
U.S. government to measure readability;

— |Fry Readability Graph.

These TOOLS measure readability based upon words per sentencerand syllables per word.

Mot often, some combination of these methods is used to.develop a USABILITY SPECIFICAT|ON
for|the most effective ACCOMPANYING DOCUMENTS possible. The MANUFACTURER VERIFIES 1’1at
thel final ACCOMPANYING DOCUMENTS fulfill the USABIKTY SPECIFICATION. VALIDATION includles
testing with representative LAY OPERATORS.

The committee reminds designers of ME EQUIPMENT for use in the HOME HEALTHCARE
ENYIRONMENT that ideally a RISK CONTROL measure will be intrinsic to the design, and not fely
on [the ACCOMPANYING DOCUMENT, whichyparticularly in the HOME HEALTHCARE ENVIRONMENT,
can be misunderstood and is likely to beost.

Supclause 7.2 — Additional requirements for marking of IP classification

Subclause 8.3.1 requires a-minimum IP classification for ME EQUIPMENT. IEC 60529 offers the
MANUFACTURER a common\marking for conveying to an OPERATOR the IP classification. Parfies
othler than LAY persons-(such as homecare providers, clinicians or knowledgeable LAY
RE$PONSIBLE ORGANJZATIONS) can be involved in selecting equipment for the HOME HEALTHCARE
ENYIRONMENT. Conveying IP classification is necessary for these parties and permits choosjing
the| appropriate €quipment for a specific application. Such marking is also consistent with the
requirements-fof*ME EQUIPMENT intended for use in the professional healthcare facility.

Supclause*7.4.2 — Additional requirements for an electrical power source

The-intent-of-this-subelause-is-to-give-the-OPERATOR-aFeasonable-expestation-of-how-lenrg-the
ME EQUIPMENT will operate. This permits the OPERATOR to know how many extra batteries to
have available or how long the ME EQUIPMENT will last before it needs replacing.

ME EQUIPMENT intended for the HOME HEALTHCARE ENVIRONMENT that utilizes an INTERNAL
ELECTRICAL POWER SOURCE, that is not periodically or automatically maintained, can usually be
powered with batteries that are readily available to the general public. For example, a
sphygmomanometer designed for use in the HOME HEALTHCARE ENVIRONMENT can be powered
by a primary type battery using a Zinc-Carbon or an Alkaline type cell, or by a secondary
(rechargeable) type of battery using a Nickel-Metal Hydride type cell. The characteristics for
these batteries differ significantly from cell type to cell type as well as within one cell type
from one battery MANUFACTURER to another. The capacities (i.e. operation time or number of
PROCEDURES), SHELF LIFE (for primary types) and for rechargeable types, how many times the
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battery can be charged and discharged before it becomes unusable (good cycle life) are
significantly different from one cell type to another.

Because many INTERNAL ELECTRICAL POWER SOURCES use electrochemical battery
technologies, these disclosures are likely to be based on a combination of measurements,
specifications and calculations, all of which are based on a set of typical operating conditions
for the specified cell type. The MANUFACTURER should consider the technical characteristics of
a particular battery type in reference to the NORMAL USE of the ME EQUIPMENT, as well as usage
pattern information, temperature during use, electrical load conditions, etc., in developing the
disclosure required in this subclause.

As|there are several possibilities for INTERNAL ELECTRICAL POWER SOURCES, the requifed
displosures in the instructions for use should be determined under one of the <{fellowjing
conditions:

— |for a non-rechargeable INTERNAL ELECTRICAL POWER SOURCE,

a) for a non-replaceable INTERNAL ELECTRICAL POWER SOURCE, thehoperation time| or
number of PROCEDURES and the typical service life is determined using a new and
unused INTERNAL ELECTRICAL POWER SOURCE; or

b) for a replaceable INTERNAL ELECTRICAL POWER SOURCE, the operation time or numbef of
PROCEDURES is determined using an unused INTERNAL ELEE€TRICAL POWER SOURCE,|as
specified in the instructions for use, that is within the SHELF LIFE of the INTERINAL
ELECTRICAL POWER SOURCE; or

NOTE Consideration should also be given to whether or not a-separate disclosure is needed for conditjons

where the INTERNAL ELECTRICAL POWER SOURCE is at the end of itS"SHELF LIFE.

— |for a rechargeable INTERNAL ELECTRICAL POWER'SOURCE, the operation time or numbep of

PROCEDURES of the specified rechargeable. INTERNAL ELECTRICAL POWER SOURCE when

installed in the ME EQUIPMENT is determined.for both:

c) a new and fully charged INTERNAL ELECTRICAL POWER SOURCE, and
d) a fully charged INTERNAL ELECTRICAL POWER SOURCE at the specified point| of
replacement of the INTERNAL ELECTRICAL POWER SOURCE Oor ME EQUIPMENT.

Supclause 7.4.7 — Additional requirements for cleaning, disinfection and sterilization

The disclosure is required-torreduce the RISK of infection to acceptable levels. See rationjale
to §.1.

Supclause 8.1 — Additional requirements for cleaning, disinfection of ME EQUIPMENT gnd
ME[SYSTEMS, and

Supclause 8,2 — Additional requirements for sterilization of ME EQUIPMENT and ME SYSTEMS

ME|E@QUIPMENT, ME SYSTEMS and ACCESSORIES should not be operated or used if their condifion
coul mpromise the health or safety of the PATIENT using them or th mpl r_third
parties supplying them. Among other reasons, this means that ME EQUIPMENT, ME SYSTEMS and

ACCESSORIES cannot be operated or used if there is a potential RISK of the PATIENT becoming
infected from the ME EQUIPMENT, a ME SYSTEM or an ACCESSORY.

ME EQUIPMENT, ME SYSTEMS and ACCESSORIES used in the HOME HEALTHCARE ENVIRONMENT
require an appropriate level of disinfection, depending on their use, but rarely need to be
sterile. Methods used for the cleaning and disinfection of ME EQUIPMENT, ME SYSTEMS and
ACCESSORIES need to reduce/eliminate the RISk of infecting a PATIENT with microorganisms
while also reducing the RISK to the OPERATOR who performs the cleaning and disinfection
PROCESS. The methods also need to be feasible for the HOME HEALTHCARE ENVIRONMENT in
which they are intended to be performed.
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All ME EQUIPMENT, ME SYSTEMS and ACCESSORIES are a potential source of infection in humans.
Any ME EQUIPMENT, ME SYSTEM Or ACCESSORY that has been used by a PATIENT is potentially
contaminated with reproductive human pathogenic microorganisms until proven otherwise.
Appropriate PROCEDURES for handling and PROCESSING are essential to protect the next
person handling, or the next PATIENT using, the ME EQUIPMENT, ME SYSTEMS or ACCESSORY.
Hence ME EQUIPMENT, ME SYSTEMS and ACCESSORIES that have been used need PROCESSING,
following the MANUFACTURER’S instructions, prior to reuse by another PATIENT.

The basic requirements for such PROCESSING of ME EQUIPMENT, ME SYSTEMS Or ACCESSORIES
are usually determined by:

— |[the potential degree of contamination of the ME EQUIPMENT, ME SYSTEMS or ACCESSORY;
and

— [the RIsK of infecting another PATIENT or third party or re-infecting a PATIENT resulting frrom
reuse of the ME EQUIPMENT, ME SYSTEM or ACCESSORY and the type of application of the
ME EQUIPMENT, ME SYSTEM or ACCESSORY.

Repisable ME EQUIPMENT, ME SYSTEMS and ACCESSORIES that are used in professional
healthcare facilities are routinely intended for sequential use with, multiple PATIENTS, |.e.
mojed from one sick PATIENT to another sick PATIENT. This practice(creates opportunities|for
cross contamination by potentially virulent microorganisms. In~erder to prevent infecfion
caused by cross contamination, professional healthcare facilities vigorously clean and
stefilize reusable ME EQUIPMENT, ME SYSTEMS or ACCESSORIES using expensive, elaborpte
eqliipment and/or toxic chemicals.

The situation is quite different for ME EQUIPMENT, ME/SYSTEMS or ACCESSORIES in the HQME
HEALTHCARE ENVIRONMENT:

— |Reusable ME EQUIPMENT, ME SYSTEMS or ACCESSORIES for chronic care are not routinely
moved from PATIENT to PATIENT so the RISK of cross contamination is low.

— |PATIENTS using ME EQUIPMENT and ME SYSTEMS are not always sick and usually pot
infected with virulent microorganisms:

— |It is generally not feasible to purchase and operate elaborate sterilization systems and it is
not safe to use toxic chemicals’in the HOME HEALTHCARE ENVIRONMENT.

ME| EQUIPMENT or ME SYSTEMS'\in the HOME HEALTHCARE ENVIRONMENT are often used repeatddly
on |the same PATIENT. ACCESSORIES and components that would typically be either subject to
clepning and high-level disinfection or cleaning and sterilization in the professional healthcgare
facjlity should be cleaned and disinfected in a manner that reduces the RISK of infection from
common, household--and PATIENT-resident microorganisms.

WHen selecting and evaluating the cleaning and disinfection or cleaning and sterilizafjon
methods the MANUFACTURER has to consider:

— [the‘amount and type of microorganisms expected to be on the ME EQUIPMENT, ME SYSTEM
Or ACCESSORY used;

— the RISk for the microorganisms to be transmitted; and
— the resistance of the microorganisms to the cleaning and disinfection or cleaning and
sterilization methods intended to be used.

The RISKS posed by such PROCESSING of ME EQUIPMENT, ME SYSTEMS or ACCESSORIES are
determined by the following factors:
a) undesired effects, which can result from:
— the previous use of the ME EQUIPMENT, ME SYSTEM or ACCESSORY,
— the previous cleaning and disinfection or cleaning and sterilization PROCEDURES, and
— transportation and storage;
b) the RISKS from the type of subsequent uses, such as:
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residues from the previous use (such as secretions and other bodily components or
drugs);

residues from the previous cleaning and disinfection or cleaning and sterilization
PROCEDURES (such as cleaning agents, disinfectants and other substances, including
their reaction products);

changes of physical, chemical or functional properties of the ME EQUIPMENT, ME SYSTEM
or ACCESSORY; and

changes in the condition of the material (such as accelerated wear and tear,

embrittlement and changed surface conditions, connectors and adhesive joints);

c)

WH

the RISK of transmission of any microorganisms.

en considering the suitability and feasibility of the cleaning and disinfection orcleanjing

and sterilization PROCEDURE for ME EQUIPMENT, ME SYSTEM or ACCESSORY within-the HQME

HEALTHCARE ENVIRONMENT, the MANUFACTURER should consider the following:

— |the RISKS involved in the PROCESS;

— |the cost effectiveness of the PROCESS;

— |the practicability of the PROCESS;

— |the availability of the cleaning equipment and the cleaning—-agents specified in fhe
PROCESS;

— |the efficiency of the PROCESS;

— |the reproducibility of the PROCESS;

— [the quality management requirements of the PROEESS; and

— |the environmental impact of the PROCESS and\the disposal of any supplies (e.g. cleanjing
agents) utilized.

WHen in the HOME HEALTHCARE ENVIRONMENT-ME EQUIPMENT or an ME SYSTEM is intended to|be

used on a different PATIENT, it is appropriate to use methods of cleaning and disinfection or

clepning and sterilization that are used in the professional healthcare facility. This might

include the need for specific TooLs\or equipment and specific knowledge or training of the

per
HE/

sons involved in these PROCEDURES which are usually not available in the HQME
LTHCARE ENVIRONMENT, i.e. “this might include the need to involve professional

anizations (e.g. hospitals;homecare providers or MANUFACTURERS) in that PROCESS.

bclause 8.3.1 — Ingress of water or particulate matter into ME EQUIPMENT

EQUIPMENT intéended for use in the HOME HEALTHCARE ENVIRONMENT can face many

ations whichtWE EQUIPMENT intended for use only in the professional healthcare facilitie

b IS

likely to €ncounter due to environmental controls and OPERATOR training in professional
althcare(facilities.

of & 125mm (an adult's fmger) ThIS is in addition to the requirement in Clause 5 for
determining ACCESSIBLE PARTS utilizing @ 5,6 mm (equivalent to a child's finger). All HAND-
HELD and BODY-WORN ME EQUIPMENT are required to be protected against the ingress of
vertically falling water drops with the ME EQUIPMENT ENCLOSURE tilted at 15° (IPX2). MOBILE
and PORTABLE ME EQUIPMENT in non-TRANSIT-OPERABLE use are to be protected against the
ingress of vertically falling water drops with the ME EQUIPMENT ENCLOSURE positioned on a
turntable (IPX1). These requirements are summarized in Table A.2.
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Table A.2 - Summary by use of HOME HEALTHCARE ENVIRONMENT ME EQUIPMENT ENCLOSURE

ingress of water and particulate matter requirements

Non-TRANSIT-OPERABLE use TRANSIT-OPERABLE use

MOBILE PORTABLE HAND- BODY- MOBILE PORTABLE HAND- BODY-
HELD WORN HELD WORN

IEC 60529

protection

ngress P21 P21 IP22 IP22 P22 IP22 IP22 IP22

TR
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the)
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WH
me|

Su
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general standard, this standard relies on the reguirements for resistance to ingress of wg
particulate matter of other IEC product safety standards (e.g. IEC 60335-1 Ind

or
IEQ
cof
ha
ME

€eq
me
EQ
EQ
ME
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Thx MANUFACTURER should identify what ingress protection is appropriate for non-med

NSIT-ORERARIE includes Lse nlufdnnre and has o nnfnnholl\l hlnhnr nrnhahlllh/ of expos
Lig 1

just, dirt and rain, even for MOBILE and PORTABLE ME EQUIPMENT This is espeC|aIIy true
se mounted on wheelchairs and those that are ME EQUIPMENT or ME SYSTEMS intended
vely keep alive or resuscitate a PATIENT. It is difficult to predict when a PATIENF might
EQUIPMENT outdoors, but it is reasonably foreseeable that such use will occur-It is

sonably foreseeable that PATIENTS will not be able to keep their ME EQUIPMENT dry. Un
se conditions, ME EQUIPMENT is expected to maintain BASIC SAFETX and ESSENT
FORMANCE.

en a carrying case is used during IP testing, it should be the sameé case that is used dur
chanical strength testing.

pclause 8.3.2 — Ingress of water or particulate matter into ME SYSTEMS

with the analysis in the rationale to Clause 6, the committee concluded that m
SYSTEMS comprise ME EQUIPMENT in combination with ACCESSORIES such as connectiong
internet, a telecommunication network, a printen, etc. Consistent with the philosophy of

60950-1) for non-ME EQUIPMENT parts of ME SYSTEMS. Information technol

hmunication (ITC) equipment, such as:computers, cable boxes and modems should
e new or additional requirements just because they have a FUNCTIONAL CONNECTION
EQUIPMENT.

ipment and non-medical: ACCESSORIES used in an ME SYSTEM. It is not expected that n
dical equipment or ACCESSORIES necessarily require the same ingress protection as the
JIPMENT. The relative .proximity of non-medical equipment and ACCESSORIES to the
JIPMENT and PATIENT can demand a lesser or greater ingress requirement. While the n
EQUIPMENT parts~of the ME SYSTEM can share a conductive connection (electrical or fly
N the ME EQUIPMENT, the non-medical equipment and ACCESSORIES do not sharg
ductive cenntection to the PATIENT. In accordance with Clause 6, all cord-connected
JIPMENT (for use in the HOME HEALTHCARE ENVIRONMENT are required to have F-TYPE APPL
TS.
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bcelause 8.5.1 — Indication of state

Providing a means to determine the state of the INTERNAL ELECTRICAL POWER SOURCE allows
the OPERATOR to plan for replacement so that continuous operation remains possible. It can
also be important for the OPERATOR to be aware of the state of the INTERNAL ELECTRICAL
POWER SOURCE while the ME EQUIPMENT is powered from SUPPLY MAINS.

Many simple measuring devices, e.g. a thermometer, do not have display space to indicate
this continuously, and are used aperiodically. An OPERATOR needs to look at the display to
know the state; it is little different to press a button to see this indication. As a res
permitting OPERATOR action to indicate the state of the INTERNAL ELECTRICAL POWER SOURCE is
acceptable. Continuous display when the thermometer is in the medicine cabinet is of no
value.

ult,
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Many ME EQUIPMENT or ME SYSTEMS not intended to actively keep alive or resuscitate a PATIENT
do not need a TECHNICAL ALARM CONDITION that indicates a loss of battery power, since the
lack of any displayed output can be an adequate indication of no operation. However,
inaccurate output data frequently could be considered as a loss of ESSENTIAL PERFORMANCE
and would generally require a TECHNICAL ALARM CONDITION. See 8.4 for additional
requirements when the safety of the PATIENT is dependent on continual operation.

It should be understood that both 12.1 and 12.2 of the general standard can also apply to the
MANUFACTURER'S implementation of the means of indicating the state of the INTERNAL
ELECTRICAL POWER SOURCE, i.e. the MANUFACTURER needs to determine how accurate this
indfcationrmeeds-tobeand-thatthe-intended-oPERATOR canunderstand-the-indicatior—

Supclause 10.1 — Additional requirements for mechanical strength

NORMAL USE in the HOME HEALTHCARE ENVIRONMENT includes rough handling \beyond that
anlclpated in a professional healthcare facility. Test methods considered representative have
beg¢n specified based on usage categories having to do with whether the ME EQUIPMENT is
STATIONARY while being used, or if it is sometimes moving during NORMALNUSE.

ME|EQUIPMENT in NORMAL USE is subjected to mechanical stresses((e-g. vibration, shock) @nd
could randomly be subjected to additional stresses. Therefore,ME EQUIPMENT needs to|be
robust enough to withstand the vibration, shock, bumps and drops that it will encounteq in
NORMAL USE. These tests were chosen by first qualitativelyl.assessing the relative severity of
the| scenarios within various environments (i.e. home, and private transport) on various sizes
ang types (i.e. HAND-HELD, PORTABLE, MOBILE, BODY-WORN and TRANSIT-OPERABLE)| of
ME|EQUIPMENT. The results of this analysis for the various types of shock and vibrafion
expected to be experienced are shown in Table AQ.

Table A.3 — Qualitative assessment of HOME HEALTHCARE ENVIRONMENT ME EQUIPMENT
subjected torshock and vibration

Non-TRANSIT-OPERABLE use TRANSIT-OPERABLE use 2
MOBILE PORTABLE HAND- BODY- MOBILE PORTABLE HAND- BODY-
HELD WORN HELD WORN
Yibration 1 1 1 1 2 2 2 1
Shock 1 1 1 1 2 2 3 2
Drop 1 1 3 2 2 2 3 3

Mechanical strengti 0=no test, 1=least severe or 7M1P, 2=moderately severe or 7M2, 3=most severe or 7M3

28|TRANSIT-OPERABLE use includes use outdoors, use in automobiles and use in or attached to wheelchairs.

b|The 7Mx designations are described in IEC 60721-3-7:1995 [5] and IEC TR 60721-4-7:2001 [7].

Copsistent with the philosophy of the general standard, this standard relies on the mechanical
e¢ngth requwements of other IEC product safety standards (e.g. IEC 60335-1 [3] 3

computers, cable boxes and modems should not have new or addltlonal requwements just
because they have a FUNCTIONAL CONNECTION to ME EQUIPMENT.

BODY-WORN ME EQUIPMENT is considered TRANSIT-OPERABLE, given a PATIENT'S normal daily
routine, including walking or otherwise moving around, sometimes outside of the home. Non-
TRANSIT-OPERABLE BODY-WORN ME EQUIPMENT is only considered likely for bed-ridden PATIENTS.
The severity analysis for TRANSIT-OPERABLE BODY-WORN ME EQUIPMENT is formulated taking
into account the body’s shock absorbing properties. Whether ME EQUIPMENT is intended for
TRANSIT-OPERABLE Or noOn-TRANSIT-OPERABLE use is based on how the MANUFACTURER
describes the INTENDED USE in the instructions for use.

EXAMPLE 1 A PORTABLE enteral feeding pump can be intended for use on a seated PATIENT (non-TRANSIT-
OPERABLE) or for use on a walking PATIENT (TRANSIT-OPERABLE).
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EXAMPLE 2 A PORTABLE ventilator can be intended for use on a seated PATIENT (non-TRANSIT-OPERABLE) or for
use mounted on a wheelchair (TRANSIT-OPERABLE).

Subclause 10.1.2 — Requirements for mechanical strength for non-TRANSIT-OPERABLE
ME EQUIPMENT

After qualitative assessment, the committee assessed the International Standards in the
IEC 60068 series relevant to environmental testing, and their respective rationales, as well as
the IEC 60721 series of guidance documents. In selecting the requirements, the committee
reviewed other sources for material related to these tests (e.g. MIL-STD-810F [15], etc.) but
found the best fit was with IEC 60721-3-7:1995 [5]. This International Standard mapped well
to [ the requirements defined in Table A.3. There is also a guidance document,
IEG TR 60721-4-7:2001 [7] that helps to correlate environmental condition classes| of
IEQ 60721-3 to environmental tests according the IEC 60068 series.

Th¢ aforementioned International Standards specify 3 classes of mechanical conditions: 7M1,
7MR and 7M3. The committee found the range of classes 7M1, 7M2 and 7M3to"represent the
range of conditions seen during use in the HOME HEALTHCARE ENVIRONMENT for non-TRANS$IT-
OPERABLE and TRANSIT-OPERABLE use. The committee agreed that different tests and fest
levels should be applied to ME EQUIPMENT intended for non-TRANSIT-OPERABLE use verTus
eqliipment intended for TRANSIT-OPERABLE use based on its portability, as indicated in this
stapdard.

In most cases, non-TRANSIT-OPERABLE ME EQUIPMENT used«ir’both the professional healthcpre
facjlity and the HOME CARE ENVIRONMENT are severity levels/M1. Although this would imply that
no |additional testing other than that in the general standard should be needed, the committee
fely some additional mechanical strength testing «was necessary due to operation by LAY
OPERATORS and the presence of children in the HOME CARE ENVIRONMENT.

Fol non-TRANSIT-OPERABLE HAND-HELD ME EQUIPMENT, free fall 7M3 is less severe than the 1 m
drdp already specified in the general standard. The committee retained the drop test in the
gemeral standard. Non-TRANSIT-OPERABLE BODY-WORN ME EQUIPMENT is considered as thougﬂw it
wefe always HAND-HELD and not PORTABLE ME EQUIPMENT. The committee considered it likely
that such ME EQUIPMENT is likely to be dropped while being handled.

As|required in the general (standard, ME EQUIPMENT is required to be equipped with|its
intInded ACCESSORIES, as~indicated in the instructions for use, during mechanical strength

tesfing. ME EQUIPMENT such as beds, PATIENT transport and wheelchairs, are loaded with the
intended PATIENT load,\'as indicated in the instructions for use, during free fall, shock, and
vibration testing.

Determining that rough handling (vibration, shock, and drop) testing has not resulted in|an
unIcceptabIe RISK, includes determining that BASIC SAFETY and ESSENTIAL PERFORMANCE hive
be¢n maintained. Engineering judgment can be used to formulate a practical test methodology
for| verifying acceptable RISK during and after rough handling. For ME EQUIPMENT, such|as
ME |EQUIPMENT with mechanical moving parts, (i.e. ventilators, overflow switch), it can|be
necessary to0 have the WE EQUIPMENT OpEerate as inmtended and maimtaim  ESSENTIAL
PERFORMANCE while undergoing the tests. For other ME EQUIPMENT, it is only necessary to
verify BASIC SAFETY and ESSENTIAL PERFORMANCE after the rough handling tests.

Temporary interruptions of intended operation can be tolerated if consistent with ESSENTIAL
PERFORMANCE. For example, with a breast pump, an overflow cut-off switch could be easily
reset by the OPERATOR after a mechanical disturbance, and this temporary interruption of
intended operation was not likely to be considered an unacceptable RISK.
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Subclause 10.1.3 — Requirements for mechanical strength for TRANSIT-OPERABLE

ME

ME

EQUIPMENT

EQUIPMENT which in NORMAL USE is intended to be used while the PATIENT is moving (i.e.

walking, riding in a automobile) will be subjected to these mechanical stresses (e.g. vibration,
shock, and drop) and could randomly be subjected to additional stresses. Therefore,

ME

EQUIPMENT intended to be used while the PATIENT is moving needs to be robust enough to

withstand the mechanical strength testing described by IEC 60721-3-7:1995 [6] level 7M3.
IEC 60721-3-7:1995 indicates that in addition to the conditions covered by class 7M2, the
class 7M3 applies to use at, and direct transfer between, locations with significant vibrations,

or )
en

= - se
ironments such as use in automobiles and on wheelchairs. Free fall 7M3 is less sevgre

thaln the 1 m drop already specified in the general standard. The committee retained-the’dfop

tes
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t in the general standard.

bre are no established generalized test programs that exactly reproduce, the range| of
ration and shock conditions that ME EQUIPMENT can be subjected to when installed i a
ge of land vehicles and aircraft. Therefore the dynamic tests specified 'in this subclalise
e been chosen on the basis that ME EQUIPMENT tested to these levgls is likely to withstand
normal dynamic disturbances that it can be subjected to whenh used in the range| of
ironments, vehicles and aircraft that PATIENTS are likely to bexia during normal everyday
vities.

s essential that thorough analysis is used to assess“the BASIC SAFETY and ESSENTIAL
FORMANCE of the ME EQUIPMENT use during its transpOrtation from one location to anotHer.
EQUIPMENT today is expected to enable persons.f@’ experience a better quality of life and
to limit their daily living by having to provide gpecial care and treatment to ME EQUIPMENT

in ¢rder to get these benefits. So evaluation of ESSENTIAL PERFORMANCE should be considefed

as
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appropriate for certain ME EQUIPMENT duringsthe performance of these tests.

NUFACTURERS of TRANSIT-OPERABLE nQn=ME EQUIPMENT parts of ME SYSTEMS should consifler
bther or not additional mechanicalistrength testing of the non-ME EQUIPMENT parts| of
SYSTEMS is necessary to ensure BASIC SAFETY and ESSENTIAL PERFORMANCE.

free-fall testing described\in IEC 60068-2-31:2008, the committee used the rationale |for
various levels to gauge.the severity of the test based on Table A.3. The severity of the
p (the drop height) was_based on the mass of the ME EQUIPMENT. The committee agre¢ed

that some ME EQUIPMENT- is likely to be supplied with a protective or carrying case |for

PO
the)

patticulate matter.

WHh
MA

RTABLE use. When~a“carrying case is used during mechanical strength testing, it should|be
same case that”is used during testing of the protection against ingress of water| or

ere the\Test 1 or Test 2 test method is specified in this subclause, the intent is that the
NUFAETURER is permitted to select the test method that is more practical or otherwise

ad

effectiVeness of RISK CONTROI measure(s) for rough handling

antageous to them. The test methods are considered equivalent methods to verify the

Subclause 11 — Protection against strangulation or asphyxiation

When assessing the potential for strangulation or asphyxiation, the following should be
considered:

The actual occurrence of strangulation or asphyxiation by ME EQUIPMENT in the HOME
HEALTHCARE ENVIRONMENT is not known. As in other areas of medical misadventure, there
could be underreporting of these types of events.

The RISK associated with cords placed close to children is well described in the
literature [20] [17] [5] .The force necessary to strangle a child is relatively small; therefore,
children are particularly vulnerable to this HAZARD.
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thus encircle limbs or the neck. An active prevention strategy could include a stiff clear-pla

sle

This device helps prevent the tubing from wrapping, while maintaining the function of

ME

To

a ¢hoking HAZARD. Particular care is needed to avoid problems wijth babies and youn

children. Since children can be visitors in all HOME HEALTHCARE_ENVIRONMENTS, attention
thig problem is needed for any ME EQUIPMENT or ME SYSTEM intended for the HOME HEALTHCA
ENYIRONMENT.

ISQ 8124-1 [10] specifies acceptable criteria for structural. characteristics of toys intended
use by children in various age groups from birth to 14 ‘years, such as shape, size, contd
and spacing. To the extent that small parts cannote avoided, see 7.4.1 for the required

wa

use¢ with toys or their packaging.

Su

In
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ALARM SIGNAL is permitted to be present either at the ME EQUIPMENT or at a DISTRIBUTED ALA
SY$TEM. By permitting a DISTRIBUTED ALARM SYSTEM to provide the auditory ALARM SIGNALS,

stal

the| ALARM SIGNALS are.present where the OPERATOR is located, e.g. the parents’ room.
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NOTE The number of fatalities caused by entanglement was significantly higher in the group of children o
than 7 months in the study by Drago and Danenberg [17].

The RISK from cords, cables or tubes is related to the PATIENT'S cognitive level, a
mobility, coordination and strength. Because of these factors, such PATIENTS are less a
to untangle themselves if caught up in or hanging from cords, cables or tubes.

Ider

ge,
ble

The overall number of tubings and lines (e.g. oxygen tubing, pulse oximetry,
electrocardiographic leads, intravenous tubing) and the length of the ME EQUIPMENT

umbilical can further increase the RISK of strangulation.

A MOBILE PATIENT increases the RISK of pulling and tightening cords, cables or tubes

around the PATIENT'S neck or limbs

example of this problem is the potential of flexible lines and tubing to "wrap" around™3
eve that can be placed on intravenous lines and any other tubing/wire close to,the PATIE

EQUIPMENT and mobility of the PATIENT.

the extent possible, MANUFACTURERS should avoid the use of small parts that could beco

nings. 1ISO 8124-1 could serve as a guide as\it contains warnings and/or instructions

pclause 13.1 — Additional requirements for generation of ALARM SIGNALS

he HOME HEALTHCARE ENVIRONMENT, auditory ALARM SIGNALS are at least as important
lal ALARM SIGNALS. ALARM CONDITIONS that require either immediate or prompt OPERAT
on to protect the safety of the\PATIENT are required to have an auditory ALARM SIGNAL. T

hdard permits designs that allow the PATIENT area to be quiet, e.g. the baby's room, w

bclause 13.2 —Additional requirements for ALARM SIGNALS volume

Hucing the" auditory ALARM SIGNAL volume below audible levels effectively initiates
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RM QFF-or AUDIO OFF ALARM SIGNAL inactivation state. This standard requires such an acfion

indicate that ALARM SIGNALS are inactivated. Such an action is inappropriate

for

EQUIPMENT or ME SYSTEMS intended to actively keep alive or resuscitate a PATIENT unles it

is connected to a DISTRIBUTED ALARM SYSTEM that is capable of generating auditory ALARM
SIGNALS.
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Annex B
(informative)

Guide to marking and labelling requirements for ME EQUIPMENT

and ME SYSTEMS

B.1 Marking on the outside of ME EQUIPMENT, ME SYSTEMS or their parts

and in Table C.1 of the general standard. Additional requirements for marking on the outs]

of ME EQUIPMENT and ME SYSTEMS intended for use in the HOME HEALTHCARE ENVIRONMENT Bre
foulnd in the subclauses listed in Table B.1.
Table B.1 — Marking on the outside of ME EQUIPMENT, ME SYSTEMS or their parts
Description of marking Subclause
Ervironmental conditions of transport and storage on ME EQUIPMENT 4.2.2
Erlvironmental conditions of transport and storage on carrying case, if provided 4.2.2
Erlvironmental operating conditions on ME EQUIPMENT 4.2.3
Erlvironmental operating conditions on carrying case, if provided 4.2.3
IP|classification on ENCLOSURE 7.2
IP|classification on carrying case, if provided 7.2
'Keep dry' or symbol on ENCLOSURE, if required 7.2

B.2 Accompanying documents, general

The requirements for information to-be included in the ACCOMPANYING DOCUMENTS are foung

in

7.9.1 and Table C.4 of the general standard. Additional requirements for general informafion

to be included in the ACCOMPANYING DOCUMENTS relating to ME EQUIPMENT and in ME SYSTH

in the HOME HEALTHCARE ENVIRONMENT are found in the subclauses listed in Table B.2.

Table B.2 — ACCOMPANYING DOCUMENTS, general

MS

Description of requirement Subclause

Cqntact the MANUFACTURER for assistance or reporting 7.3.1
Precautions\to/be taken in the event of changes in the performance 7.3.2
Precautions to be taken regarding the exposure to reasonably foreseeable environmental 7.3.2
copditions

Information regarding medicinal substances to be delivered, if any 7.3.2
Information on any medicinal substances or human blood derivatives incorporated into the 7.3.2
ME EQUIPMENT or ACCESSORIES, if any

Degree of accuracy claimed for a measuring function, if provided 7.3.2
Postal address and either a telephone number or web address 7.31

B.3 ACCOMPANYING DOCUMENTS, instructions for use

The requirements for information to be included in the instructions for use are found in 7.9.2
and Table C.5 of the general standard. Additional requirements for information to be included

in the instructions for use are found in the subclauses listed in Table B.3.
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Table B.3 — ACCOMPANYING DOCUMENTS, instructions for use

Description of requirement Subclause

Alternative life-supporting methods to be employed following a loss or failure of the electrical 8.4
power supply for ME EQUIPMENT or ME SYSTEM intended to actively keep alive or resuscitate a
PATIENT: description of

Cleaning, cleaning and disinfection or cleaning and sterilization instructions for single PATIENT 7.4.7
use, as appropriate

Conditions that can unacceptably affect the ME EQUIPMENT: 7.4.5
—  effects of lint, dust, light

— [CiistofRMoWmT deviceS O OthTeT SOUTCES that Tarm potentiaty Tause (TteTferernce propierms
— | effects of degraded sensors and electrodes, or loosened electrodes, that can degrade
performance or cause other problems

— | effects caused by pets, pests or children

Contact details for the source of professional hygienic maintenance, if applicable 7.4.7
Didgrams, illustrations or photographs of the fully assembled and ready-to-operate 7.4.3
ME|EQUIPMENT

Didgrams, illustrations, or photographs showing proper connection of the PATIENT to the 7.4.4
ME|EQUIPMENT, ACCESSORIES and other equipment

Effect on safety of modifying the equipment: warning of 7.4.1
Enyironmental conditions of transport and storage of ME EQUIPMENT 4.2.2
Enyironmental operating conditions of ME EQUIPMENT 4.2.3
EXPECTED SERVICE LIFE of parts or ACCESSORIES shipped with the ME EQUIPMENT 7.4.8
EXPECTED SERVICE LIFE of the ME EQUIPMENT 7.4.8
Frequency of cleaning, cleaning and disinfection or cleaning,and sterilization required when 7.4.7

used on the same PATIENT, when appropriate

HAZARDS, likely consequences, and the precautions for‘educing the RISk for each warning 7.4.1
angl safety notice, including where applicable:
— | strangulation or asphyxiation

— | small parts

— | allergic reactions

— | contact injuries

Ingication that it is necessary to clean and disinfect or clean and sterilize between PATIENT 7.4.7
uses including methods for rinsing, drying, handling and storage until re-use

Ingication that the ME EQUIPMENT is.intended to be operated in a carrying case 4.2.3
Ingication that the ME EQUIPMENT is intended to transported or stored in a carrying case 4.2.2
Infprmation concerning the proper disposal of the ME EQUIPMENT, its parts or ACCESSORIES 7.4.9
Ingtruction for the LAY RESPONSIBLE ORGANIZATION to contact its local authorities to determine 7.4.9

thg proper method‘ef disposal of potentially bio-hazardous parts and ACCESSORIES: statement
redarding, if applicable

Interconnection to equipment not described in the instructions for use: warning of 7.41
Mdaning of‘the IP classification marking 7.4.5
Refcommended placement of remote parts of a DISTRIBUTED ALARM SYSTEM, if applicable 7.4.10
Required professional hygienic maintenance prior to re-use statement, if applicable 7.4.7
Requirements for INTERNAL ELECTRICAL POWER SOURCE, where applicable: 7.4.2

—  typical operation time or number of PROCEDURES
— typical service life
—  behavior while a rechargeable INTERNAL ELECTRICAL POWER SOURCE is charging

SHELF LIFE of parts or ACCESSORIES shipped with the ME EQUIPMENT, if less than the EXPECTED 7.4.8
SERVICE LIFE

State of the INTERNAL ELECTRICAL POWER SOURCE, if applicable: how to determine 8.5
Time from switching “ON” until the ME EQUIPMENT is ready for NORMAL USE, if exceeding 15 s 7.4.4
Time or number of PROCEDURES available following a loss or failure of the electrical power 8.4

supply for ME EQUIPMENT or ME SYSTEM intended to actively keep alive or resuscitate a
PATIENT
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Description of requirement Subclause
Troubleshooting guide including necessary steps to be taken in the event of an ALARM 7.4.6
CONDITION
Using ACCESSORIES, parts or material not described in the instructions for use: warning of 7.4.1
Using the ME EQUIPMENT outside its carrying case if some part of the protection required by 7.4.1

thi

s standard is provided by that carrying case: warning of

B.4___AcCCOMPANYING DOCUMENTS technical description

The requirements for general information to be included in the technical description arefound
in pubclause 7.9.3 and in Table C.6 of the general standard. Additional requirements [for
information to be included in the technical description are found in the subclauses listed in
Table B.4.
Table B.4 — ACCOMPANYING DOCUMENTS, technical descniption
Description of requirement Subclause

Allernative life-supporting methods that can be employed for longer periods of/oss or failure 8.4

of fthe electrical power supply for ME EQUIPMENT or ME SYSTEM intended to actively keep alive

or|resuscitate a PATIENT: description of

Cqnnect and verify that the PROTECTIVE EARTH TERMINAL is connectedo the external 7.51

prptective earthing system: warning to

Mg EQUIPMENT installation, including correct protective earth (PE)‘connection, must only be 7.5.1

cafried out by qualified SERVICE PERSONNEL: warning of

Mgthods for cleaning and disinfection or cleaning and sterilization, if professional hygienic 7.5.2

maintenance required

Sqecifications of the PERMANENTLY INSTALLED PROTECTIVE EARTH CONDUCTOR 7.5.1

Vqrify the integrity of the external protective earthing system: warning to 7.5.1
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(informative)

Symbols on marking

Tabte Ct—=Generatsymbots {102}

intended for use

In addition to the symbols described in Annex D of the general standard, the symbols
in Table C.1 can be used on ME EQUIPMENT
HEALTHCARE ENVIRONMENT.

in the HOME

Symbol

Reference

Title/Description/Requiremént

P \

ISO 15223-1:2012, 5.3.4
(1SO 7000-0626 (2004-
01))

Keep dry

Indicates a medical deWvice that needs to be
protected from moisture.

ISO 15223-1:2012, 5.3.5
(1ISO 7000-0534 (2004-
01))

Lower limit of temperature

Indicates the lower limit of temperature to wh
the medical device can be safely exposed.

The lower limit of temperature shall be indic
adjacent to the lower horizontal line.

ch

hted

1S0~15223-1:2012, 5.3.6
(1ISO"7000-0533 (2004-
01))

Upper limit of temperature

Indicates the upper limit of temperature to w
the medical device can be safely exposed.

The upper limit of temperature shall be indic
adjacent to the upper horizontal line.

hich

hted

Temperature limit

Z
1
{
A

Indicates the temperature limits to which | the

ISO 15223-1:2012, 5.3.7 medical device can be safely exposed.

(1SO 7000-0632 (2004-

01)) The upper and lower limits of temperature ghall
be indicated adjacent to the upper and Iqwer
horizontal lines.

Humidity limitation

ISO 15223-1:2012, 5.3.8 | Indicates the range of humidity to which the

(1SO 7000-2620 (2004- medical device can be safely exposed.

01))

The humidity limitation shall be indicated

adjacent to the upper and lower horizontal lines.
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Table C.1 (2 of 2)

No. Symbol Reference Title/Description/Requirement
Atmospheric pressure limitation
Indicates the range of atmospheric pressure to
ISO 15223-1:2012, 5.3.9 | \yhijch the medical device can be safely exposed.
6 9 (1SO 7000-2621 (2004-

01))

The atmospheric pressure limitations shall be
indicated adjacent to the upper and lower

trorizomtattimes:



https://iecnorm.com/api/?name=1a32170ade6ece53dd8b89566b00e16c

(1]
(2]
(3]

- 56 - IEC 60601-1-11:2015 © IEC 2015

Bibliography

IEC 60038:2009, /IEC standard voltages

IEC 60065:2014, Audio, video and similar electronic apparatus — Safety requirements

IEC 60335-1:2010, Household and similar electrical appliances — Safety — Part
General requirements

1:

[4]

(5]

[6]

(7]

(8]

(9]

(10f

(1]

(12

TEC 60364 (altparts), tow-voftage efectricat imstatfations

IEC 60601-1-9, Medical electrical equipment — Part 1-9: General requiremerts
basic safety and essential performance — Collateral standard: Requirements
environmentally conscious design

for
for

IEC 60721-3-7:1995, Classification of environmental conditions — Part 3: Classification

of groups of environmental parameters and their severities — Section 7: Portable ¢
non-stationary use

IEC TR 60721-4-7:2001, Classification of environmental’ conditions — Part 4
Guidance for the correlation and transformation of environmental condition classes
IEC 60721-3 to the environmental tests of IEC 60068 — Portable and non-station
use

IEC 60950-1:2005, Information technology.fequipment — Safety — Part 1. Geng
requirements

IEC 60950-1:2005/AMD1:2009
IEC 60950-1:2005/AMD2:2013

IEC 61032:1997, Protection of persons and equipment by enclosures — Probes
verification

ISO 8124-1:2012, Safety of toys — Part 1: Safety aspects related to mechanical 3
physical properties

ISO 10651-2:2004 Lung ventilators for medical use — Particular requirements for b3
safety and essential performance — Part 2: Home care ventilators for ventila
dependent(patients

ISO/TR16142:2006, Medical devices — Guidance on the selection of standards
support of recognized essential principles of safety and performance of med
devices

nd

]
N

of
ary

ral

for

nd

sic

in
cal

[aYaYaYaWiaYs) Q

(13}

[14]

[15]

ACTA [ 4 ol ol D F ¥ £, n H o) 4 i pu ] D 4
ANO TN T ZUZU0U=UZ,otarruard—rracttulCT1TUT DT SIyIT, CUTTStra ciivult, aitad— T TUCUTCTITCTIT

Emergency Medical Services Systems (EMSS) Ambulances?)

EN 13718-1:2008, Medical vehicles and their equipment — Air ambulances
Requirements for medical devices used in air ambulances

MIL-STD-810F(3):2003, Environmental engineering consideration and laboratory tes

7) Available at: http://www.astm.org

of

ts


https://iecnorm.com/api/?name=1a32170ade6ece53dd8b89566b00e16c

IEC 60601-1-11:2015 © IEC 2015 - 57 -

[16]

[17]

[18]

[19]

BELMANS, R. et al. Towards improved electrical installations in European homes.

International Union of Electricity Applications8), 2004

DRAGO, D.A., DANNENBERG, A.L. Infant mechanical suffocation deaths in the Uni
States, 1980-1997. Pediatrics, 1999; 103(5), p. €59

ted

EMERY, J.L., et al. Apnea monitors and accidental strangulation. BMJ, 1992, 304, p.

117

NixoN, JW., et al. Suffocation, choking, and strangulation in children in England and

[20]

[21]

[22]

[23]

[24]

[29]

[26]

Wales: epidemiology and prevention. Arch Dis Child,1995; 72, pp. 6 —=10

RAUCHSCHWALBE, R., MANN, N.C.. Pediatric window-cord strangulations in¢sthe Uni
States, 1981-1995. JAMA, 1997; 277, pp. 1696 —1698

SEHULSTER, L.M., et. al. Guidelines for environmental infection control in health-c
facilities. Recommendations from CDC and the Healthcare Infection Control Practi
Advisory Committee (HICPAC). American Society for Healthcare Engineering/Ameri

Hospital Association 9 Chicago IL, 2004

U.S. Department of Health and Human Services, Food and Drug Administrati
Center for Devices and Radiological Health. Write, it Right, Recommendations

ted

are
Ces
an

on,
for

Developing User Instruction Manuals for Medical Devices Used in Home Health C3re,

August 1993 10).

U.S. Department of Health and Human<Services, Food and Drug Administrati

pon,

Center for Devices and Radiological Health. Guidance on Medical Device Patient

Labeling; Final Guidance for Industry and FDA Reviewers, 19 April 2001 11)

U.S. Department of Health and, Human Services, Food and Drug Administrati

on,

Center for Devices and Radiolggical Health. Assessing the Safety and Effectivenesg of
Home-Use In Vitro Diagnostic Devices (IVDs): Draft Points to Consider Regarding

Labeling and Premarket Stibmissions, October 1988 12)

CRC Handbook of Chemistry and Physics, 86th edition, 2005-2006, Taylor & Francis

MIL-HDBK-310;-Global Climatic Data for Developing Military Products

8)
9)
10)
11)
12)

Contactable at http://www.uie.org

Available at: http://www.cdc.gov/ncidod/dhqp/gl_environinfection.html
Available at: www.fda.gov/cdrh/dsma/897.pdf

Available at: www.fda.gov/cdrh/ohip/guidance/1128.pdf

Available at: www.fda.gov/cdrh/ode/1359.pdf


https://iecnorm.com/api/?name=1a32170ade6ece53dd8b89566b00e16c

- 58 - IEC 60601-1-11:2015 © IEC 2015

Index of defined terms used in this collateral standard

ACCESS COVER ..ttt IEC 60601-1:2005, 3.1
AC CESSIBLE PART .ottt e IEC 60601-1:2005, 3.2
A C CE S SORY L.ttt ettt ettt aaaaaaas IEC 60601-1:2005, 3.3
ACCOMPANYING DOCUMENT .....cceutiieeeeeeteieeeeeeiee e e e e e e e eaee e e e eeeeeeeaaneeas IEC 60601-1:2005, 3.4
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILS ELECTROMEDICAUX -

Partie 1-11: Exigences générales pour la sécurité de base et
les performances essentielles — Norme Collatérale: Exigences pour

dans I’environnement des soins a domicile

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale |de normalisaftion
Composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de\’'lEC). L'IEC a gour
bbjet de favoriser la coopération internationale pour toutes les questions de normalisation dans les domaines
He [I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités\ — publie des Normes
nternationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au
pbublic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur_élaboration est confiée a|des
Comités d'études, aux travaux desquels tout Comité national intéressé parclelsujet traité peut participer. [Les
brganisations internationales, gouvernementales et non gouvernementales; en liaison avec I'lEC, participent
Bgalement aux travaux. L’IEC collabore étroitement avec I'Organisation~intérnationale de Normalisation (1$0),
selon des conditions fixées par accord entre les deux organisations.

2) |Les décisions ou accords officiels de I'l[EC concernant les questions‘techniques représentent, dans la megure
Hu possible, un accord international sur les sujets étudiés, étant)donné que les Comités nationaux de IJEC
ntéressés sont représentés dans chaque comité d’études.

3) Les Publications de I'l[EC se présentent sous la forme de“tecommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin que I|EC
5'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsablg¢ de
'‘éventuelle mauvaise utilisation ou interprétation qui‘en est faite par un quelconque utilisateur final.

4) Pans le but d'encourager I'uniformité internationale; les Comités nationaux de I'lEC s'engagent, dans toutg la
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationgles
bt régionales. Toutes divergences entre teutes Publications de I'lEC et toutes publications nationales| ou
Fégionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) L’IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants

ournissent des services d'évaluation”de conformité et, dans certains secteurs, accédent aux marque?slll de
conformité de I'IEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certification
ndépendants.

6) [Tous les utilisateurs doivent s*assurer qu'ils sont en possession de la derniére édition de cette publication.

7) Aucune responsabilité.ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires| ou
mandataires, y compris' ses experts particuliers et les membres de ses comités d'études et des Coniités
hationaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout aptre
Hommage de quelquUe nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais
He justice) et\les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC oy de
oute autre-Publication de I'l[EC, ou au crédit qui lui est accordé.

8) L'attentionest attirée sur les références normatives citées dans cette publication. L'utilisation de publicatjons
référéncées est obligatoire pour une application correcte de la présente publication.

La Norme Internationale IEC 60601-1-11 a été établie par le groupe de travail mixte du sous-
comité 62A de I'lEC: Aspects généraux des équipements électriques utilisés en pratique
médicale, du comité d’études 62 de I'lEC: Equipements électriques dans la pratique médicale,
et du sous-comité SC3 de I'lSO: Ventilateurs pulmonaires et équipements connexes, du
comité technique 121 de I'lSO: Matériel d’anesthésie et de réanimation respiratoire.

La présente publication est une norme double logo.

Cette deuxiéme édition constitue une norme collatérale de I'lEC 60601-1 (troisiéme édition, y
compris '’Amendement 1): Appareils électromédicaux — Partie 1: Exigences générales pour la
sécurité de base et les performances essentielles, désignée ci-aprés par norme générale.
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Cette deuxiéme édition annule et remplace la premiére édition de I'lEC 60601-1-11, parue
en 2010. Cette édition constitue une révision technique.

Les modifications majeures par rapport a I'édition précédente sont les suivantes:

e correction de la méthode d’essai pour le contréle de 'humidité relative a des températures
supérieures a 35 °C;

o reformulation des paragraphes qui modifient plus qu’ils ne complétent la norme générale
ou d’autres normes collatérales; et
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et aux autres normes collatérales.

Le [texte de cette norme collatérale est issu des documents suivants:

FDIS Rapport de vote
62A/959/FDIS 62A/978/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute infermation sur le vote aypnt
abouti a I'approbation de cette norme collatérale. A I'lSO, la normea été approuvée par|17
membres P sur 17 ayant voté.

Ceite publication a été rédigée selon les Directives ISO/IEC Partie 2.

Daps la série des publications IEC 60601, les normes collatérales spécifient les exigeng¢es
gémérales de sécurité applicables a:

— |un sous-groupe d’APPAREILS ELECTROMEDICAUX (par exemple, les appareils de radiologje);
ou
— |une caractéristique spécifique commune a tous les APPAREILS ELECTROMEDICAUX, mon
traitée complétement dans la normelgénérale (par exemple, les SYSTEMES D'ALARME).
Daps la présente norme collatérale, les caractéres d’imprimerie suivants sont utilisés:

— |exigences et définitions: caractéres romains;

— |modalités d’essais: caracteres italiques;

— |les indications de naturesinformative apparaissant hors des tableaux, telles que les notes, les exemples ef
références: petits caracteres. Le texte normatif a I'intérieur des tableaux est également en petits caractéres;

es

— |TERMES DEFINIS) A L’ARTICLE 3 DE LA NORME GENERALE, DANS LA PRESENTE NORME
COLLATERAEE\OU COMME NOTES: PETITES MAJUSCULES.

Copcernant_la structure de la présente norme collatérale, le terme

— |“artiele” désigne I'une des divisions numérotées dans la table des matiéres, avec toures
ses subdivisions (par exemple, I'Article 7 inclut les paragraphes 7.1, 7.2, etc.);

— ‘“paragraphe” désigne une subdivision numérotée d’un article (par exemple, 7.1, 7.2 et
7.3.1 sont tous des paragraphes appartenant a I’Article 7).

Les références a des articles dans la présente norme, sont précédées du mot “Article” suivi
du numéro de l'article concerné. Dans la présente norme collatérale, les références aux
paragraphes utilisent uniguement le numéro du paragraphe concerné.

Dans la présente norme, la conjonction “ou” est utilisée avec la valeur d’un “ou inclusif ”, ainsi
un énonceé est vrai si une combinaison des conditions quelle qu’elle soit est vraie.

Les formes verbales utilisées dans la présente norme sont conformes a l'usage donné a
I’Annexe H des Directives ISO/IEC, Partie 2. Pour les besoins de la présente norme,
l'auxiliaire:
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“devoir” mis au présent de l'indicatif signifie que la satisfaction a une exigence ou a
essai est impérative pour la conformité a la présente norme;

un

“il convient” signifie que la satisfaction a une exigence ou a un essai est recommandée

mais n’est pas obligatoire pour la conformité a la présente norme;

“pouvoir” mis au présent de l'indicatif est utilisé pour décrire un moyen admissible pour

satisfaire a une exigence ou a un essai.

Les articles, paragraphes et définitions pour lesquels une justification est fournie a ’Annexe A
informative sont marqués d’'un astérisque (*).
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INTRODUCTION

La pratique médicale utilise de plus en plus des APPAREILS ELECTROMEDICAUX et des SYSTEMES
ELECTROMEDICAUX pour la surveillance, le traitement ou le diagnostic des PATIENTS dans
’ENVIRONNEMENT DES SOINS A DOMICILE (voir 3.1). La sécurité des APPAREILS ELECTROMEDICAUX
dans cet environnement non surveillé en ce qui concerne l'installation électrique et la sécurité
et les moyens de protection qui lui sont associés constituent un motif de préoccupation.

L’éventuel manque de formation de 'OPERATEUR NON SPECIALISTE et de ceux qui surveillent
I'utilisation de ’APPAREIL ELECTROMEDICAL ou du SYSTEME ELECTROMEDICAL et leur niveau de
compétence nécessitent d'étre pris en compte dans la mise au point des DOCUMENTS
D’ACCOMPAGNEMENT et le marquage pertinent sur I'appareil lui-méme, de sorte que cela.puisse
étre compris. La présente norme collatérale donne des lignes directrices spéciales~sui la
fagpon dont il convient de traiter ceci dans les instructions d’utilisation.

La |présente norme collatérale a été élaborée grace aux contributions de médeCins clinicigns,
d’ingénieurs et d’autorités de tutelle. La terminologie, les exigences, less\recommandatipns
gémérales et les lignes directrices contenues dans la présente norme“collatérale ont ppur
objectif d’étre utiles aux FABRICANTS d’APPAREILS ELECTROMEDICAUX et de SYSTENES
ELHCTROMEDICAUX et aux comités techniques responsables de (Félaboration des normes
patticuliéres.
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APPAREILS ELECTROMEDICAUX -

Partie 1-11: Exigences générales pour la sécurité de base et
les performances essentielles — Norme Collatérale: Exigences pour
les appareils électromédicaux et les systémes électromédicaux utilisés
dans I’environnement des soins a domicile

1 | Domaine d’application, objet et normes connexes

1.1 * Domaine d’application

La |présente Norme Internationale s’applique a la SECURITE DE BASE et aux PERFORMANGES
ES$ENTIELLES des APPAREILS ELECTROMEDICAUX et des SYSTEMES ELECTROMEDICAUX, destinés a
étre utilisés dans 'ENVIRONNEMENT DES SOINS A DOMICILE, selon la définitioh donnée en 3.1]| et
spégcifiés par le FABRICANT dans les instructions d’utilisation. La présente Norme internationjale
s’applique sans distinguer si I'APPAREIL EM ou le SYSTEME EM est prévu pour étre utilisé par{un
OPERATEUR NON SPECIALISTE ou par du personnel de santé qualifié:

L’ENVIRONNEMENT DES SOINS A DOMICILE comprend:

— |I’habitation dans laquelle un PATIENT vit;

— |d’autres environnements ou des PATIENTS sont présents a I'intérieur comme a I'extérieuf, a
I’exclusion des environnements des établissements de soins ou des OPERATEURS aypnt
une formation médicale sont disponibles, de*fagon continue lorsque des PATIENTS sjont
présents.

La|présente Norme Internationale ne s'applique pas aux APPAREILS EM et aux SYSTEMES|EM
degtinés seulement a une utilisation dans I'ENVIRONNEMENT DES SERVICES MEDICAUX D’URGENICE
coyvert par I'lEC 60601-1-12 ou seulement a une utilisation dans des établissements de sgins
coyverts par I'lEC 60601-1 sans.des additions de I'lEC 60601-1-12 ou de la présente norfme
collatérale. Néanmoins, les APPAREILS EM ou les SYSTEMES EM peuvent étre prévus pour|de
multiples environnements dlutilisation et de ce fait, s’ils sont également destinés a §tre
utiljsés dans I'ENVIRONNEMENT DES SOINS A DOMICILE, ils relévent du domaine d’application|de
la présente norme.

EXEMPLE Les APPARE|LS EM et les SYSTEMES EM destinés a étre utilisés dans I'ENVIRONNEMENT DES SOINS A
DOMICILE et dans I'environnement des établissements de soins.

NOTE Les APPAREILS EM et les SYSTEMES EM pour 'ENVIRONNEMENT DES SOINS A DOMICILE peuvent souvent Btre
utilipés dans\des emplacements ou se trouvent des sources électriques non fiables et une mise a la tprre
élegtrique.ifisuffisante.

1.2 “XObjet

La présente norme collatérale est destinée a spécifier des exigences générales qui viennent
s’ajouter a celles de la norme générale et a servir de base pour les normes particuliéres.

1.3 Normes connexes
1.31 IEC 60601-1

Pour les APPAREILS EM et les SYSTEMES EM, la présente norme collatérale compléte
I''EC 60601-1.

Lorsqu’il est fait référence a I'IEC 60601-1 ou a la présente norme collatérale, soit
individuellement soit en combinaison, les conventions suivantes sont utilisées:
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e "la norme générale" désigne I'lEC 60601-1 seule;
e "la présente norme collatérale" désigne I'lEC 60601-1-11 seule;

e "la présente norme" désigne la combinaison de la norme générale et de la présente norme
collatérale.

1.3.2 Normes particuliéres

Une exigence d’'une norme particuliére prévaut sur I'exigence correspondante de la présente
norme collatérale.

2 | Références normatives

Les documents suivants sont cités en référence de maniére normative, en intégralité ou|en
paltie, dans le présent document et sont indispensables pour son application. Pour [es
réferences datées, seule |'édition citée s’applique. Pour les références ‘non datées,| la
defniére édition du document de référence s’applique (y comphis® les éventuels
aandements).

NOTE 1 La maniére dont ces documents de référence sont cités dans les exigenees normatives détermine dans
quelle mesure elles s’appliquent (en totalité ou en partie).

NOTE 2 Une liste de références informatives est donnée dans la bibliographie a la page 122.

CI$PR 11:2009, Appareils industriels, scientifiques et médicaux - Caractéristiques |de
pefturbations radioélectriques — Limites et méthodes de mesure

IEQ 60068-2-27:2008, Essais d’environnement —“Partie 2-27: Essais — Essai Ea et guide:
Chpcs

IEQ 60068-2-31:2008, Essais d’environnement — Partie 2-31: Essais — Essai Ec: Choc li¢
de$ manutentions brutales, essai destiné.en premier lieu aux matériels

D
Q.

IEC 60068-2-64:2008, Essais denvironnement — Partie 2-64: Essais — Essai Fh: Vibratipns
aléatoires a large bande et guide

IEQ 60529:1989, Degrés de’/protection procurés par les enveloppes (Code IP)
IECG 60529:1989/AMD 141999
IEG 60529:1989/AMD2:2013 1)

IEQ 60601-1:2005, Appareils électromédicaux — Partie 1. Exigences générales pour| la
séqurité de_ base et les performances essentielles
IEC¢ 60601-1:2005/AMD1:2012 2)

IEQ 60601-1-2:2014, Appareils électromédicaux — Partie 1-2: Exigences générales pouf la
Sécurite—de base et fes performances essernticifes = Norme —colfaterate, —Perturbations

électromagnétiques — Exigences et essais

IEC 60601-1-6:2010, Appareils électromédicaux — Partie 1-6: Exigences générales pour la
sécurité de base et les performances essentielles — Norme collatérale: Aptitude a I'utilisation
IEC 60601-1-6:2010/AMD1:2013) 3)

1) 1l existe une édition consolidée 2.2 (2013) incluant I'lEC 60529:1989 et son Amendement 1 (1999) et
I’Amendement 2 (2013).

2) || existe une édition consolidée 3.1(2012) incluant I''EC 60601-1:2005 et son Amendement 1 (2012).
3) 1l existe une édition consolidée 3.1 (2013) incluant I'lEC 60601-1-6:2010 et ’Amendement 1 (2013).
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IEC 60601-1-8:2006, Appareils électromédicaux — Partie 1-8: Exigences générales pour la
sécurité de base et les performances essentielles — Norme collatérale: Exigences générales,
essais et guide pour les systémes d’alarme des appareils et des systéemes électromédicaux
IEC 60601-1-8:2006/AMD1:2012 4)

IEC 60601-1-12:2014 , Appareils électromédicaux — Partie 1-2: Exigences générales pour la
sécurité de base et les performances essentielles — Norme collatérale: Exigences pour les
appareils électromédicaux et les systémes électromédicaux destinés a étre utilisés dans
I’environnement des services médicaux d’urgence

IECG 62366:2007, Dispositifs medicaux — Application de Iingenierie de Iaptitude a lutilisatidn
aux dispositifs médicaux
IEC 62366:2007/AMD1:2014 5)

ISQ 7000, Symboles graphiques utilisables sur le matériel — Symboles enregistrés.
Digponible a I'adresse: http://www.graphical-symbols.info/equipment

ISQ 7010:2011, Symboles graphiques — Couleurs de sécurité et signaux de sécuritg —
Signaux de sécurité enregistrés
IS® 7010:2011/AMD1:2012
IS® 7010:2011/AMD2:2012
IS® 7010:2011/AMD3:2012
IS® 7010:2011/AMD4:2013
IS® 7010:2011/AMD5:2014

ISQ 15223-1:2012, Dispositifs médicaux — SymboleS§ a utiliser avec les étiquettes, I'étiquetage
et les informations a fournir relatifs aux dispositifs\médicaux — Partie 1: Exigences généralds

3 | Termes et définitions

Pour les besoins du présent documgnt, les termes et définitions donnés dans I'lEC 606D1-
1:2005 et I'IEC 60601-1:2005:AMD41:2012, [P'IEC 60601-1-2:2014, [I'IEC 60601-1-6:201Q et
I'lEC 60601-1-6:2010/AMD1:2013} I'IEC 60601-1-8:2006 et I'lEC 60601-1-8:20P6/
AMD1:2012, [I'IEC 60601-1-12:2014, [I'IEC 62366:2007 et les définitions suivantes
s’appliquent.

NOTE 1 Dans le cadre du présent document, les termes “tension” et “courant”, la ou ils sont utilisés, signifient,
sauf indication contraire;\des valeurs efficaces des tensions ou courants d’'un courant alternatif, continu|l ou
conjplexe.

NOTE 2 Le terme-fappareil électrique” est utilisé dans le sens d’APPAREIL EM ou autre appareil électrique] La
présente Normécutilise aussi le terme “appareil” pour APPAREIL EM ou autre appareil électrique ou non électrique
danp le cadre d’un SYSTEME EM.

NOTE 3\ Un index des termes définis utilisés dans la présente norme collatérale est donné a la page 124.

3.1
ENVIRONNEMENT DES SOINS A DOMICILE

habitation dans laquelle un PATIENT vit ou autres environnements ou des PATIENTS sont
présents, a I’exclusion des environnements des établissements de soins ou des OPERATEURS
ayant une formation médicale sont disponibles de fagon continue lorsque des PATIENTS sont
présents

EXEMPLES Dans une voiture, un autobus, un train, un bateau ou un avion, dans un fauteuil roulant, ou marchant
a l'extérieur.

4) |l existe une édition consolidée 2.1 (2012) incluant I''EC 60601-1-8:2006 et I’Amendement 1 (2012).
5) |l existe une édition consolidée 2.1 (2014) incluant I'lEC 62366:2007 et ’Amendement 1 (2014).
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Note 1 a l'article: Les établissements de soins comprennent les hépitaux, les cabinets médicaux, les centres
chirurgicaux indépendants, les cabinets dentaires, les centres d’accouchement indépendants, les établissements
de soins en résidence, les postes de premiers soins ou les postes de secours, les établissements multitraitements
et les services médicaux d’urgence.

Note 2 a l'article: a l'article: Pour les besoins de la présente norme collatérale, les centres d’hébergement sont
considérés comme des ENVIRONNEMENTS DE SOINS A DOMICILE.

Note 3 a l'article: D’autres environnements ou un PATIENT est présent incluent I’environnement extérieur, au
travail et I'intérieur des véhicules.

3.2
* NON SPECIAIL ISTE

<adj> terme faisant référence a un non professionnel ou a un professionnel sans formatlion
spécialisée appropriée

EXEMPLES Opérateur NON SPECIALISTE, ORGANISME RESPONSABLE NON SPECIALISTE.

3.3

DUREE DE CONSERVATION

dunée maximale pendant laquelle un élément peut étre stocké avant saspremiére utilisatipn,
dans les conditions décrites dans son étiquetage, et rester approprié-pour une utilisation

3.4
OPERATIONNEL EN DEPLACEMENT

<adj> terme faisant référence a un appareil TRANSPORTABLE dont I'UTILISATION PREVUE in¢
un [fonctionnement pendant qu’il est déplacé

ut

EXEMPLES Un APPAREIL EM TRANSPORTABLE qui est PORTE SUR LE CORPS, PORTATIF, fixé a un fauteuil roulant} ou
utilisé dans une voiture, un autobus, un train, un bateau ou unzavion.

Notg 1 a l'article: Pour les besoins de la présente normie) une utilisation OPERATIONNELLE EN DEPLACEMENT dans
’ENVIRONNEMENT DES SOINS A DOMICILE peut inclure une utilisation a I'intérieur, a I'extérieur et dans des véhiculgs.

4 | Exigences générales

4.1 * Exigences supplémentaires pour le RESEAU D’ALIMENTATION pour les APPAREILS EM
et les SYSTEMES EM

Pour les APPAREILS EM ou (LES SYSTEMES EM destinés a ’'ENVIRONNEMENT DES SOINS A DOMICILE,
les| caractéristiques du  RESEAU D’ALIMENTATION spécifiées en 4.10.2 de la norme générale
s’appliquent, avec lestadditions suivantes:

Le |RESEAU D’ALIMENTATION dans I’ENVIRONNEMENT DES SOINS A DOMICILE doit étre supp¢sé
présenter les caractéristiques suivantes: pas de tension supérieure a 110 % ou inférieurg a
85 % de la(tension NOMINALE entre chacun des conducteurs du systéme ou entre I'un de ¢es
conducteurs et la terre.

Pol
réanimer un PATIENT, Ie RESEAU D’'ALIMENTATION dans IENVIRONNEMENT DES SOINS A DOMICILE
doit étre supposé présenter les caractéristiques suivantes: pas de tension supérieure a 110 %
ou inférieure a 80 % de la tension NOMINALE entre chacun des conducteurs du systéme ou
entre I'un de ces conducteurs et la terre.

La plage ASSIGNEE de la tension NOMINALE des APPAREILS EM dans 'ENVIRONNEMENT DES SOINS
A DOMICILE doit étre comprise au moins entre 12,4 V et 15,1 V pour un fonctionnement a partir
d'un RESEAU D'ALIMENTATION de 12 V en courant continu et au moins entre 24,8 V et 30,3 V
pour un fonctionnement a partir d'un RESEAU D'ALIMENTATION de 24 V en courant continu.

Les APPAREILS EM et les SYSTEMES EM dans I'ENVIRONNEMENT DES SOINS A DOMICILE doivent
maintenir une SECURITE DE BASE et des PERFORMANCES ESSENTIELLES pendant et aprés un
creux de 30s a une tension de 10V pour un fonctionnement a partir d'un RESEAU
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D'ALIMENTATION de 12 V en courant continu, et pendant et aprés un creux de 30 s a une
tension de 20 V pour un fonctionnement a partir d'un RESEAU D'ALIMENTATION de 24 V en
courant continu.

4.2 * Conditions d’environnement pour les APPAREILS EM
421 Généralités

Il n'est pas nécessaire d’effectuer tous les essais d’environnement a des températures
inférieures a +5 °C avec contréle de I'humidité de I'enceinte d’essai.

NOTE Dans [I'l[EC 60601-1:2005 et IEC 60601-1:2005/AMD1:2012, le FABRICANT spécifie les conditfons
adnjissibles d’utilisation, y compris les conditions de transport et de stockage, dans la description technigque (voir
7.93.1, 2éme tiret). Ces conditions sont référencées dans les exigences pour les essais dans la norme généfale
(paf exemple 5.3 et 11.1.1).

4.2|12 * Conditions d'environnement de transport et de stockage entre les utilisations

Les instructions d’utilisation doivent indiquer les conditions d'environnement admissibles|de
trapsport et de stockage de I'APPAREIL EM aprés retrait de son emballage protecteur, puis
enfre les utilisations.

Sayf indication contraire dans les instructions d’utilisation ou si 'APPAREIL EM est STATIONNAIRE,
I’ARPAREIL EM doit rester opérationnel en UTILISATION NORMALE selon sa spécification et |les
exigences de la présente norme, aprés transport ou stockagé, dans la plage d’environnemnient
suiyante:

- [-25°Ca+5°C;et

— [+5°C a+ 35 °C avec une humidité relative allant jusqu’a 90 %, sans condensation;

— |>35°C a 70 °C a une pression de vapeur d'eau ne dépassant pas 50 hPa

aprnes retrait de son emballage protecteur, puis entre les utilisations.

NOTE 1 Cela correspond a la classe 7K3 télle que décrite dans I'lEC/TR 60721-4-7:2001 [7] 6).

Si | les instructions d’utilisation spécifient une plage plus restreinte des conditi$ns
d'ehvironnement de transport et de stockage entre les utilisations, ces conditipns
d'ehvironnement doivent étre:

— |justifiées dans le-BOSSIER DE GESTION DES RISQUES;

— |marquées sur YAPPAREIL EM, sauf si un tel marquage n’est pas réalisable, auquel cag il
suffit que la-plage plus restreinte soit décrite dans les instructions d’utilisation; et

— |marquées™ sur le coffret de transport, si les instructions d’utilisation indiquent que
I’APPAREIL EM est prévu pour étre transporté ou stocké dans un coffret de transport erjtre
les utilisations.

Les symboles 5.3.5 (ISO 7000-0534 (2004-01)), 5.3.6 (ISO 7000-0533 (2004-01)) ou 5.3.7
(1SO 7000-0632 (2004-01)) de I''SO 15223-1:2012 peuvent étre utilisés pour marquer la plage
de températures (voir Tableau C.1, symboles 2, 3 et 4). Le symbole 5.3.8 (ISO 7000-2620
(2004-01)) de I'ISO 15223-1:2012 peut étre utilisé pour marquer la plage d'humidité (voir
Tableau C.1, symbole 5) et le symbole 5.3.9 (ISO 7000-2621 (2004-01)) de I'lSO 15223-
1:2012 peut étre utilisé pour marquer la plage de pression atmosphérique (voir Tableau C.1,
symbole 6). Lorsque 'APPAREIL EM a différents marquages pour les conditions de transport et
de stockage entre les utilisations, les conditions de fonctionnement continues (voir 4.2.3.1) et
les conditions de fonctionnement transitoires (voir 4.2.3.2), ces marquages doivent étre
accompagnés d'un marquage supplémentaire (par exemple, libellé approprié) sauf lorsque
I'applicabilité respective est évidente (par exemple, limites pour le transport et de stockage

6) Les chiffres entre crochets se référent a la Bibliographie.
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entre les utilisations sur le coffret de transport et limites pour le fonctionnement sur 'APPAREIL
EM proprement dit).

La conformité est vérifiée par I'essai suivant et, lorsqu’une plage plus restreinte est décrite dans les
instructions d’utilisation, par 'examen du DOSSIER DE GESTION DES RISQUES:

a) Préparer I'APPAREIL EM pour le transport ou le stockage conformément aux instructions
d’utilisation.

EXEMPLES Retrait des batteries, vidage des réservoirs de liquides.

b) | Exposer 'APPAREIL EM aux conditions d'environnement de transport et de stockage |les

plus basses spécifiées (température 72 °C):

— pendant au moins 16 h; ou
— confirmer que I’APPAREIL EM atteint la STABILITE THERMIQUE pendant au moihs 2 h.

c) |Puis exposer I’APPAREIL EM a une température de 34 °C +4 °C et a une'humidité relative|de
90 % -0 % + 6 % jusqu'a ce que l'enceinte d'essai atteigne I'équilibrex Il convient que| la
transition des conditions de température les plus basses aux conditions les plus élevées
se fasse suffisamment lentement pour que l'environnement soit”sans condensation.|Le
maintenir pendant au moins 2 h.

d) |Puis exposer 'APPAREIL EM aux conditions d'environnement de transport et de stockage
les plus élevées spécifiées, sans requérir toutefois une\pression partielle de vapeur d'¢au
supérieure a 50 hPa (température +g °C):

— pendant au moins 16 h; ou
— confirmer que I'APPAREIL EM atteint la STABILITE THERMIQUE pendant au moins 2 h.

NOTE 2 Indiquer une durée d’exposition minimale»a la fois aux conditions basses et aux conditions élevéeg de
température a pour objectif de garantir que tout 'APPAREIL EM atteint les conditions spécifiées.

e) | A Ia fin de cette période de conditionhement, permettre a I’APPAREIL EM de revenir et de| se
stabiliser aux conditions de fonctioAnnement en UTILISATION NORMALE.

f) | Evaluer I'APPAREIL EM quant*a-ses spécifications et confirmer qu’il fournit la SECURITE|DE
BASE et les PERFORMANCES-ESSENTIELLES.

4.2|3 * Conditions d'environnement de fonctionnement
4.2(3.1 Conditions de fonctionnement continues

Leg instructiens® d’utilisation doivent indiquer les conditions d'environnement |de
fonictionnemént-admissibles de I’APPAREIL EM.

NOTE 1 Il convient que les conditions d'environnement de fonctionnement soient marquées sur I'APPAREIY EM
OPERATIONNEL EN DEPLACEMENT, sauf si un tel marquage n’est pas réalisable, auquel cas il est seulement nécesspire
quelles conditions d'environnement de fonctionnement soient décrites dans les instructions d’utilisation.

Sauf indication contraire dans les instructions d’utilisation, 'APPAREIL EM doit étre conforme a
ses spécifications et a toutes les exigences de la présente norme lorsqu’il fonctionne en
UTILISATION NORMALE dans les conditions d'environnement de fonctionnement suivantes:

— une plage de température de + 5 °C a + 40 °C;

— une plage d’humidité relative de 15 % a 90 %, sans condensation, sans requérir toutefois
une pression partielle de vapeur d'eau supérieure a 50 hPa; et

— une plage de pression atmosphérique de 700 hPa a 1 060 hPa.

NOTE 2 Cela correspond a la classe 7K1 telle que décrite dans I'lEC/TR 60721-4-7:2001 [7].

Si les instructions d’utilisation spécifient une plage plus restreinte des conditions
d'environnement de fonctionnement, ces conditions doivent étre:
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— justifiées dans le DOSSIER DE GESTION DES RISQUES;

— marquées sur 'APPAREIL EM, sauf si un tel marquage n’est pas réalisable, auquel cas il
suffit que la plage plus restreinte soit décrite dans les instructions d’utilisation; et

— marquées sur le coffret de transport si les instructions d’utilisation indiquent que
I’APPAREIL EM est prévu pour fonctionner dans un coffret de transport.

Les symboles 5.3.5 (ISO 7000-0534), 5.3.6 (ISO 7000-0533) ou 5.3.7 (ISO 7000-0632) de
SO 15223-1:2012 peuvent étre utilisés pour marquer la plage de températures (voir
Tableau C.1, symboles 2, 3 et 4). Le symbole 5.3.8 (ISO 7000-2620) de I'ISO 15223-1:2012

pe—Eé g SOHH—aFEEE le
syrmbole 5.3.9 ( age
de [pression atmosphérique (voir Tableau C.1, symbole 6). Lorsque 'APPAREIL EM a différents
marquages pour les conditions de fonctionnement continues et les conditions |de

fonictionnement transitoires (voir 4.2.3.2), ces marquages doivent étre accompagnés dfun
majrquage supplémentaire (par exemple, libellé approprié).

L’APPAREIL EM doit étre conforme a ses spécifications et a toutes les exigences de la présente noime
lorgqu’il fonctionne en UTILISATION NORMALE dans les conditions ,d'environnement |de
fonictionnement spécifiées.

La|conformité est vérifiée par I'essai suivant et, lorsqu’une plage plus restreinte est déctite
dams les instructions d’utilisation, par I'examen du DOSSIER DE\GESTION DES RISQUES:

a) | Installer 'APPAREIL EM pour un fonctionnement conforme a son UTILISATION PREVUE.
b) | Exposer ’APPAREIL EM a une température de 20 fC€+ 4 °C:

— pendant au moins 6 h, ou

— confirmer que I’APPAREIL EM atteint la STABILITE THERMIQUE pendant au moins 2 h.

c) | Evaluer I'APPAREIL EM quant & ses spécifications et confirmer qu’il fournit la SECURITE|DE
BASE et les PERFORMANCES ESSENTIELLES. L’évaluation de la SECURITE DE BASE na pag a
inclure d’essais de COURANT DE FUITE € de rigidité diélectrique.

d) | Evaluer I'APPAREIL EM quant &-ses spécifications et confirmer qu’il fournit la SECURITE|DE
BASE et les PERFORMANCES _ESSENTIELLES pendant qu'il est a la pression atmosphériqué la
plus basse spécifiée. L'évaluation de la SECURITE DE BASE n’a pas a inclure d’essais|de
COURANT DE FUITE et de rigidité diélectrique.

e) |Evaluer I'’APPAREILSEM quant & ses spécifications et confirmer qu’il fournit la SECURITE|DE
BASE et les PERFORMANCES ESSENTIELLES pendant qu’il est a la pression atmosphérique la
plus élevée  spécifiée. L’évaluation de la SECURITE DE BASE n’a pas a inclure d’essais|de
COURANT DE'FUITE et de rigidité diélectrique.

NOTE 3\_Pour un APPAREIL EM qui est sensible a la pression (par exemple qui utilise ou mesure des gaz ou
des~pressions ou qui utilise des commutateurs tactiles), I'évaluation de la SECURITE DE BASE et |des
PEREORMANCES ESSENTIELLES pendant que la pression varie dans toute direction peut étre nécessaire.

f) Libérer la ,nrpqeinn dans la chambre de 'nrpceinn

g) Refroidir 'APPAREIL EM jusqu’a ses conditions d'environnement de fonctionnement les plus
basses spécifiées (température 72 °C et humidité relative égale ou inférieure & 15 %).

NOTE 4 Certaines enceintes d'essai peuvent nécessiter de modifier le mode de fonctionnement pour parvenir a
cette combinaison de température et d'humidité.

h) Maintenir '’APPAREIL EM dans ses conditions d'environnement de fonctionnement les plus
basses spécifiées:

— pendant au moins 6 h, ou
— confirmer que I’APPAREIL EM atteint la STABILITE THERMIQUE pendant au moins 2 h.
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i) Evaluer '’APPAREIL EM quant & ses spécifications et confirmer qu’il fournit la SECURITE DE

BASE et les PERFORMANCES ESSENTIELLES. L’évaluation de la SECURITE DE BASE n'a pa
inclure d’essais de COURANT DE FUITE et de rigidité diélectrique.

s a

j) Chauffer I'APPAREIL EM jusqu’a ses conditions d'environnement de fonctionnement

k)

continues les plus élevées spécifiées, sans requérir toutefois une pression partielle

de

vapeur d'eau supérieure a 50 hPa (température +‘(‘) °C). Il convient que la transition des

conditions les plus basses aux conditions les plus élevées se fasse suffisamment

lentement pour que I'environnement soit sans condensation.
Maintenir 'APPAREIL EM aux conditions de j):

l)

4.2

Si
de
oP
ESY
rap

La

a)
b)

d)

e)

— pendant au moins 6 h, ou
— confirmer que I’APPAREIL EM atteint la STABILITE THERMIQUE pendant au moins 2°h.

Evaluer I'’APPAREIL EM quant & ses spécifications et confirmer qu’il fournit la ,SECURITE
BASE et les PERFORMANCES ESSENTIELLES. L’évaluation de la SECURITE DE,_BASE n’a pa
inclure d’essais de COURANT DE FUITE ou de rigidité diélectrique.

3.2 * Chocs environnementaux pour les APPAREILS EM OPERATIONNELS EN
DEPLACEMENT

es instructions d’utilisation spécifient une plage plus large des.¢conditions d'environnem

fonctionnement continues que celles indiquées en 4.2.3.1, les APPAREILS
ERATIONNELS EN DEPLACEMENT doivent maintenir la SECURITE'DE BASE et les PERFORMAN
ENTIELLES en présence de condensation et de chocs thermiques résultant de variati
ides de température et d’humidité de I’environnement{durant 'UTILISATION PREVUE.

conformité est vérifiée par 'essai suivant:

Installer I’APPAREIL EM pour un fonctionnement conforme a son UTILISATION PREVUE.

DE
5 a

ent
EM

ES
bNS

Exposer I'APPAREIL EM a ses conditions d'environnement de fonctionnement les glus

0 o

basses spécifiees (température _,

C et humidité relative égale ou inférieure a 15 %).

Maintenir ’APPAREIL EM dans ses conditions d'environnement de fonctionnement les gdlus

basses spécifiées:
— pendant au moins 6_hy.eu
— confirmer que I’APPAREIL EM atteint la STABILITE THERMIQUE pendant au moins 2 h.

Exposer I’APPAREILSEM a ses conditions d'environnement de fonctionnement les plus
élevées spécifiées, sans requérir toutefois une pression partielle de vapeur d'e¢au

supérieure axb0 hPa, en 5 min (température +‘(‘) °C).

Tout en maintenant I’environnement de I’APPAREIL EM dans les conditions indiquées en
évaluer 'APPAREIL EM quant a ses spécifications et confirmer qu’il continue de fourni

d),
F la

SECURITE DE BASE et les PERFORMANCES ESSENTIELLES jusqu’a ce qu’il atteigne la STABIYITE

THERMIQUE ou pendant au moins 2 h. L’évaluation de la SECURITE DE BASE n’a pas a inc

ure

Un
f)

d’essais de COURANT DE FUITE ou de rigidite diélectrique en raison des valeurs ASSIGNEES
degrés de pollution exigés par la norme générale.

échantillon d’essai distinct peut étre utilisé pour les essais suivants.

Installer I’APPAREIL EM pour un fonctionnement conforme a son UTILISATION PREVUE.

des

g) Exposer I'APPAREIL EM a ses conditions d'environnement de fonctionnement les plus
élevées spécifiées, sans requérir toutefois une pression partielle de vapeur d'eau

supérieure a 50 hPa (température +‘g °C).

h) Maintenir 'APPAREIL EM dans ses conditions d'environnement de fonctionnement les plus

élevées spécifiées:
— pendant au moins 6 h, ou
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— confirmer que I’APPAREIL EM atteint la STABILITE THERMIQUE pendant au moins 2 h.

i) Exposer I'’APPAREIL EM a ses conditions d'environnement de fonctionnement les plus

basses spécifiées (température 72 °C et humidité relative égale ou inférieure & 15 %) en 5 min.

Jj) Tout en maintenant I'environnement de I’APPAREIL EM dans les conditions indiquées en i),
évaluer 'APPAREIL EM quant a ses spécifications et confirmer qu’il continue de fournir la
SECURITE DE BASE et les PERFORMANCES ESSENTIELLES jusqu’a ce qu’il atteigne la STABILITE
THERMIQUE ou pendant au moins 2 h. L’évaluation de la SECURITE DE BASE n’a pas a inclure
d’essais de COURANT DE FUITE ou de rigidité diélectrique.

NOTE Pendant que I'APPAREIL EM se réchauffe ou se refroidit, I'’évaluation de la SECURITE DE BASE.et |[des
PERFORMANCES ESSENTIELLES est répétée pendant deux heures ou jusqu’a ce que la STABILITE THERMIQUE [soit
attefinte.

5 | * Exigences générales relatives aux essais des APPAREILS EM

Outre les exigences de 5.9.2.1 de la norme générale, les parties de '’APPAREIL EM qui sort a
considérer comme des PARTIES ACCESSIBLES sont identifiées par examen et, lorsque clest
négessaire, par des essais. En cas de doute, une partie de 'APPAREIL EM qui est a considdrer
comme une PARTIE ACCESSIBLE est déterminée par un essai avec)le petit calibre du dgigt
d’efsai représenté a la Figure 1, appliqué en position articulée ousrigide.

C

— |pour toutes les positions de I’APPAREIL EM lorsqu’il fonctionne comme en UTILISAT|ON
NORMALE; et

— |aprés ouverture des CAPOTS D’ACCES et retrait {de parties, y compris les lampes, |les
fusibles et les porte-fusibles, lorsque:

i) les capots d’accés peuvent étre ouverts sans I'utilisation d’'un OUTIL, ou

ii) les instructions d’utilisation indiquent_a\I"'OPERATEUR NON SPECIALISTE d’ouvrir le CAPOT
D’ACCES approprié.



https://iecnorm.com/api/?name=1a32170ade6ece53dd8b89566b00e16c

464,3+0,8

- 78 - IEC 60601-1-11:2015 © IEC 2015

Dimensions en millimetres

101,6 £ 0,3 44 + 0,15

Axes of joints

A

NO
La

san
dan

NO

Extension of handle

Doigt: matériau métallique

Poignée: matériau isolant

Hemispheric

B

Collar

[E 1 L’extension de la poignée représente le bras de I'eqfant.

boignée est pourvue d’'une extension de 464,3 mmedeyltongueur, et il convient d'appliquer le calibre aved
5 cette extension, selon la condition la plus rigoureuse. Les deux articulations doivent permettre un mouven
5 le méme plan et la méme direction selon un anglé/de 90°.

FC

ou
ent

[E 2 Ce calibre est destiné a simuler 'accés’a‘des parties dangereuses par des enfants de 36 mois ou moir]s.

[IEG 61032:1997 [9], Figure 13]

Anglais Francgais
Axels of joints Axes des articulations
Hemispherical Hémisphérique
Ext¢nsion of handle Extension de la poignée
Collar Bague
Viey 'A' Vue 'A’

Figure 1 — Petit calibre de doigt d’essai @ 5,6

6 |*~Classification des APPAREILS EM et des SYSTEMES EM

Outre les exigences de 6.2 de la norme générale, sauf si I'APPAREIL EM prévu pour

’ENVIRONNEMENT DES SOINS A DOMICILE est INSTALLE DE FACON PERMANENTE:

La conformité est vérifiée par examen.

il doit étre de CLASSE Il ou ALIMENTE DE MANIERE INTERNE;

il ne doit pas avoir une BORNE DE TERRE FONCTIONNELLE; et

s’il est équipé de PARTIES APPLIQUEES, il doit avoir soit des PARTIES APPLIQUEES DE TYPE BF,
soit des PARTIES APPLIQUEES DE TYPE CF.
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7 Identification, marquage et documentation des APPAREILS EM

71 * APTITUDE A L’UTILISATION des documents d’accompagnement

Outre les exigences de 7.1.1 de la norme générale, I'APTITUDE A L’UTILISATION de
I'identification, du marquage et des DOCUMENTS D’ACCOMPAGNEMENT destinés a 'OPERATEUR
NON SPECIALISTE ou a I’'ORGANISME RESPONSABLE NON SPECIALISTE doit étre évaluée en
s’appuyant sur un PROFIL D’OPERATEUR qui correspond au minimum a huit années
d’enseignement scolaire.

Il donvient que Tes APPAREILS EM et Tes SYSTEMES EM desiinés a TENVIRONNEMENT DES SOINf A
DOMICILE soient congus de fagon a étre simples a utiliser et n’exigent pas de se référer a‘ges
DOCUMENTS D’ACCOMPAGNEMENT complexes.

La|conformité est vérifiée par 'examen des résultats du PROCESSUS D’INGENIERIE DE)L'APTITUDE A
L’UfTILISATION.

7.2 * Exigences supplémentaires pour le marquage de la classification IP

Outre les exigences de 7.2.9 de la norme générale, si tout ou partie~de la protection contrg la
pémétration d’eau ou de corps solides est fournie par un coffret de.fransport, alors

— |PENVELOPPE de L'APPAREIL EM doit étre marquée de son degré de protection et du signe|de
sécurité ISO 7010-W001 (voir 60601-1:2005, Tableau¢D2; signe de sécurité 2),

e ainsi que la mention "tenir au sec", ou

e le symbole ISO 15223-1:2012, 5.3.4 (ISO 7000-0626) (voir Tableau C.1, symbole 1)
— |le coffret de transport doit étre marqué de saon.degré de protection.

Il gst inutile de marquer un coffret de transport qui n’est pas destiné a fournir une protection
contre la pénétration d’eau ou de corps solides.

EXEMPLE Si, pour ’APPAREIL EM OPERATIONNEL EN DEPLACEMENT, I'ENVELOPPE fournit la protection contr¢ la
péngtration de corps solides et le coffret de transport fournit la protection contre la pénétration d’eau, 'ENVELJQPPE
de IJAPPAREIL EM est marquée IP20 et le coffret de transport est marqué IP02.

La|conformité est vérifiée pat-examen et par application des essais et des criteres de 7.1.2 et
7.1.3 de la norme générale:

7.3 DOCUMENTS.DACCOMPAGNEMENT
7.31 Information relative aux personnes a contacter

Oufre les! exigences de 7.9.1 et de 16.2 de la norme générale, les DOCUMENTS
D’ACCOMPAGNEMENT pour les APPAREILS EM destinés a étre utilisés par un OPERATEUR NON
SPECIALISTE doivent indiquer qu’il convient que 'OPERATEUR NON SPECIALISTE ou I'ORGANISME
RESPONSABI F NON SPECIALISTE contacte le FABRICANT ou le représentant du FABRICANT:

— pour une assistance, si nécessaire, dans le montage, I'utilisation ou la maintenance de
I’APPAREIL EM ou du SYSTEME EM; ou

— pour lui signaler un fonctionnement ou des événements imprévus.

Les DOCUMENTS D’ACCOMPAGNEMENT doivent inclure une adresse postale et soit un numéro de
téléphone, soit une adresse web permettant a 'OPERATEUR NON SPECIALISTE ou a 'ORGANISME
RESPONSABLE NON SPECIALISTE de pouvoir contacter le FABRICANT ou le représentant du
FABRICANT.
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7.3.2 Information a fournir a ’OPERATEUR NON SPECIALISTE

Le cas échéant, outre les exigences de 7.9.1 et de 16.2 de la norme générale, les DOCUMENTS
D’ACCOMPAGNEMENT doivent inclure les détails nécessaires au professionnel de santé pour
informer 'OPERATEUR NON SPECIALISTE ou I'ORGANISME RESPONSABLE NON SPECIALISTE de toutes
les contre-indications connues concernant I'utilisation de I'APPAREIL EM ou du SYSTEME EM et
de toutes les précautions a prendre. Celles-ci doivent inclure:

les précautions a prendre dans I'éventualité de modifications des performances de
I'APPAREIL EM ou du SYSTEME EM;

conditions d'environnement raisonnablement prévisibles (par exemple, aux champs
magnétiques, champs électromagnétiques, influences électriques externes, DEGHARGE
ELECTROSTATIQUE, pressions ou changements de pression, accélération, “sourtes
d'inflammation thermique);

— |les informations adéquates concernant toute substance médicamenteuse'destinée a 4tre
administrée par I'APPAREIL EM, y compris les limites relatives au choix des substancep a
délivrer;

— |les informations sur toutes les substances médicamenteuses .ou. les dérivés de sang
humain incorporés dans I'APPAREIL EM ou dans les ACCESSOIRES-comme partie intégrante;
et

— |le degré de précision déclaré pour les APPAREILS EM ayant(une fonction de mesurage.

Lalconformité est vérifiée par 'examen des DOCUMENTS D’ACCOMPAGNEMENT.

7.4 Instructions d’utilisation
7.411 Exigences supplémentaires pour I’avertissement et les consignes de sécurité
Outre les exigences de 7.9.2.2 et de~46.2 c) de la norme générale, pour chaque
avertissement et consigne de sécurité, les instructions d’utilisation doivent décrire la natpre

du |DANGER, les conséquences probables susceptibles de se produire si I'avis n’est pas suivi,
et lles précautions pour réduire le RISQUE.

Si

blles sont applicables, les instructions d’utilisation doivent traiter les points suivants:

— |strangulation due aux cables et aux tuyaux, en particulier due a leur longueur excessivg;

EXEMPLE 1 Strangulation résultant de [I'étranglement d’'un bébé ou d'un enfant dans les cables| de
surveillance.

EXEMPLE 2 Strangulation résultant des tuyaux d’un systéme respiratoire.
— |petites parties qui sont inhalées ou avalées;

EXEMPLE 3" Suffocation résultant de ce qu’'un enfant a avalé une petite partie qui s’est détachée| de
I’APPAREIL EM.

— |éventuelles réactions allergiques aux matériaux accessibles utilisés dans I'’APPAREIL EM;

EXEMPLE 4—Sonsibitité-autatex-caoutchoushaturel

blessures par contact.

EXEMPLE 5 Irritation de la peau due a une exposition prolongée a des PARTIES APPLIQUEES ou d’autres
ACCESSOIRES.

Le cas échéant, les instructions d’utilisation doivent inclure des avertissements du fait qu'il
peut étre dangereux:

— d’utiliser des ACCESSOIRES, des piéces détachées et des matériels non décrit(e)s dans les
instructions d’utilisation (voir 7.9.2.14 de la norme générale);

— de connecter cet appareil a d’autres appareils non décrits dans les instructions
d’utilisation (voir 16.2 c) tiret 9) de la norme générale);

— de modifier 'appareil;
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— d’utiliser ’APPAREIL EM en dehors de son coffret de transport si une partie de la protection
exigée par la présente norme est fournie par ce coffret de transport (voir 8.3.1 et 10.1).

La conformité est vérifiée par I'examen des instructions d’utilisation et I'examen du DOSSIER DE
GESTION DES RISQUES.

7.4.2 * Exigences supplémentaires pour une source d’énergie électrique

Outre les exigences de 7.9.2.4 de la norme générale, si 'APPAREIL EM est équipé d’une
SOURCE D’ENERGIE ELECTRIQUE INTERNE et que la SECURITE DE BASE ou les PERFORMANCES
ES S . i ions
d’ufilisation doivent décrire:

— |la durée de fonctionnement ou le nombre de PROCEDURES typique;
— |la durée de vie en service typique de la SOURCE D'ENERGIE ELECTRIQUE INTERNE &t

— |pour une SOURCE D’ENERGIE ELECTRIQUE INTERNE rechargeable, le comportement |de
I’APPAREIL EM pendant que la SOURCE D’ENERGIE ELECTRIQUE INTERNE rechargeable est|en
charge.

EXEMPLE 1 Nombre d’années apres lesquelles une batterie rechargeable est a remplacer.

EXEMPLE 2 Nombre de cycles de décharge aprés lesquels une batterie rechargeable est a remplacer.

La|conformité est vérifiée par I’examen des instructions d’utilisation.

7.4{3 Exigences supplémentaires pour la description de I’APPAREIL EM

Outre les exigences de 7.9.2.5 de la norme générale, les instructions d’utilisation pour |les
APRAREILS EM destinés a étre utilisés par un OPERATEUR NON SPECIALISTE doivent inclure dles
diagrammes, des illustrations ou des phaotographies facilement compréhensibles |de
I’ARPAREIL EM complétement assemblé et prét.a fonctionner, y compris tous les organes|de
comnmande, tous les SIGNAUX D’INFORMATION visuels, et les indicateurs fournis ayec
I’ARPAREIL EM (voir 7.1).

La|conformité est vérifiée par I’examen des instructions d’utilisation.

7.4/4 Exigences supplémentaires pour la PROCEDURE de démarrage de I’APPAREIL EM

Outre les exigences de.7:9.2.8 de la norme générale, les instructions d’utilisation doivent
inclure:

— |des diagrammes; des illustrations ou des photographies facilement compréhensibles
montrant la_¢onnexion correcte du PATIENT a I’APPAREIL EM, aux ACCESSOIRES et aux autres
appareils((voir 7.1); et

— |le temps-s’écoulant a partir de la mise sous tension jusqu’a ce que I'’APPAREIL EM soit grét
pouf ;une UTILISATION NORMALE, si ce temps excéde 15s (voir 15.4.4 de la norfme
génerale).

le temps nécessaire a I'échauffement de I'APPAREIL EM a partir de la température de
stockage minimale entre les utilisations (4.2.2) jusqu'a ce qu'il soit prét pour son
UTILISATION PREVUE lorsque la température ambiante est de 20 °C; et

le temps nécessaire au refroidissement de I'APPAREIL EM a partir de la température de
stockage maximale entre les utilisations (4.2.2) jusqu'a ce qu'il soit prét pour son
UTILISATION PREVUE lorsque la température ambiante est de 20 °C.

La conformité est vérifiée par 'examen des instructions d’utilisation.

745 Exigences supplémentaires pour les instructions de fonctionnement

Outre les exigences de 7.9.2.9 de la norme générale, les instructions d’utilisation pour les
APPAREILS EM destinés a étre utilisés par un OPERATEUR NON SPECIALISTE doivent inclure une
description des conditions généralement connues dans 'ENVIRONNEMENT DES SOINS A DOMICILE
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peuvent affecter de facon inacceptable la SECURITE DE BASE et les PERFORMANCES

ESSENTIELLES de I'APPAREIL EM et les mesures qui peuvent étre prises par 'OPERATEUR NON
SPECIALISTE pour identifier et résoudre ces conditions, et elles doivent inclure, le cas échéant,

au

moins les points suivants:
les effets des peluches, de la poussiére, de la lumiére (y compris de la lumiére solaire),
etc.;

une liste des dispositifs connus ou d’autres sources qui peuvent éventuellement provoquer
des problémes d’interférences;

EXEMPLE 1 Chaleur provenant d’'un foyer ou d’un appareil de chauffage radiant.

Les
suf

La
DE

7.4

Ou
inc
dys
gui
ch3

EXEMPLE 2 Humidité provenant d’un nébuliseur ou d’'une bouilloire.

les effets de capteurs et d’électrodes dégradé(e)s, ou d’électrodes desserrées; |qui
peuvent diminuer les performances ou entrainer d’autres problemes;

les effets causés par des animaux domestiques, des insectes/animaux nujsibles ou des
enfants.

instructions d’utilisation doivent expliquer la signification de la classification IP marqyée
I’APPAREIL EM et, le cas échéant, sur tout coffret de transport fourni.avec I’APPAREIL EM.

conformité est vérifiee par I'examen des instructions d’utilisatioh et par 'examen du DOS$IER
GESTION DES RISQUES.

6 Exigences supplémentaires pour les messages de I’APPAREIL EM

fre les exigences de 7.9.2.10 de la norme générale, les instructions d’utilisation doivent
ure un guide de dépannage destiné ag@tre utilisé en cas d’indications dun
fonctionnement de I'APPAREIL EM lors du démarrage ou pendant son fonctionnement.|Le
de de dépannage doit décrire les mesuresonécessaires a prendre dans I’éventualité|de
que CONDITION D’ALARME TECHNIQUE.

NOTE Voir aussi I'lEC 60601-1-8.

La|conformité est vérifiée par 'examen des instructions d’utilisation.

7.4{7 * Exigences supplémentaires pour le nettoyage, la désinfection et la
stérilisation

Oufre les exigenceswde 7.9.2.12 et 16.2 c) tiret 3 de la norme générale, pour |[es

APRAREILS EM, les SYSTEMES EM, leurs parties ou ACCESSOIRES autres que ceux destinés ajun

usage unique et qui’ peuvent étre contaminés par contact avec le PATIENT ou avec des quiﬂies

cofporels ou_.des gaz expirés lors d’'une UTILISATION PREVUE, les instructions d’utilisafion

doivent:

SOi

mdiquer ta frequence de nettoyage, de nettoyage et de desinfection, ou de nettoyage et
de stérilisation, selon le cas, des APPAREILS EM, des SYSTEMES EM, des parties ou des
ACCESSOIRES utilisés sur le méme PATIENT, y compris les méthodes de ringage, séchage,
manipulation et stockage entre les utilisations (voir 8.1 et 8.2); et

EXEMPLE 1 Nettoyage et désinfection périodiques d’un systéme respiratoire, pour empécher l'infection d’un
PATIENT pendant des soins chroniques.

lorsqu’ils sont destinés a des utilisations PATIENT multiples, indiquer qu’il est nécessaire
de nettoyer et désinfecter ou de nettoyer et stériliser les APPAREILS EM, les SYSTEMES EM,
les parties ou les ACCESSOIRES entre les utilisations sur différents PATIENTS, y compris les
méthodes de ringcage, séchage, manipulation et stockage jusqu’a réutilisation (voir 8.1
et 8.2);

EXEMPLE 2 Nettoyage et désinfection d’'un thermométre aprés utilisation, pour empécher une infection
croisée des PATIENTS.
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soit,

— indiquer que les APPAREILS EM, les SYSTEMES EM ou les ACCESSOIRES exigent une
maintenance professionnelle de [I'hygiene avant leur réutilisation et fournir les
coordonnées pour contacter le prestataire de ces services (voir 7.5.2).

La conformité est vérifiée par I’examen des instructions d’utilisation.

7.4.8 Exigences supplémentaires pour la maintenance

Outire les exigences de 7.9.2.13 de la norme générale, les instructions d’utilisation doivent
inclure:

— |la DUREE DE VIE PREVUE des APPAREILS EM;
— |la DUREE DE VIE PREVUE des parties ou des accessoires livrés avec les APPAREILSEM; et

— |lorsque la durée DE CONSERVATION est inférieure a la DUREE DE VIE PREVUE, la durée|de
conservation des parties ou des accessoires livrés avec les APPAREILS EM.

La|conformité est vérifiée par 'examen des instructions d’utilisation.

7.4{9 Exigences supplémentaires pour la protection de I’environnement

Oufre les exigences de 7.9.2.15 de la norme générale, les\instructions d’utilisation doivent
inclure, le cas échéant, un avertissement indiquant gu€vI'ORGANISME RESPONSABLE NON
SPHECIALISTE doit contacter les autorités locales pour déterminer la méthode adéquate de miise
au [rebut des parties et des ACCESSOIRES potentiellemént dangereux pour I'environnement.

La|conformité est vérifiée par 'examen des instrtictions d’utilisation.

7.4110 Exigences supplémentaires pourdes APPAREILS EM et les SYSTEMES EM

Pour un APPAREILEM ou un SYSTEME EM utilisant un SYSTEME D’ALARME REPARTI, [les
insfructions d’utilisation doivent inclure le placement recommandé des parties éloignées|du
SY$TEME D’ALARME REPARTI pour garantir qu’a tout moment un OPERATEUR peut étre averti par
un |élément approprié du SYSTEME'D’ALARME REPARTI dans sa plage spécifiée.

La|conformité est vérifiée par I’examen des instructions d’utilisation.

7.9 Description technique
7.51 APPAREIL-EM DE CLASSE | INSTALLE DE FAGON PERMANENTE

Oufre les_éxjgences de 7.9.3.1 de la norme générale pour garantir qu’'un APPAREIL EM|DE
CLASSE IINSTALLE DE FACON PERMANENTE est INSTALLE CORRECTEMENT, la description technique
doif inclure:

— Un averiissement, a savoir que l'installation de 'APPAREIL EM, y compris une CONNEXION DE
TERRE DE PROTECTION correcte, ne doit étre effectuée que par le PERSONNEL D’ENTRETIEN
qualifié;

— les spécifications du CONDUCTEUR DE TERRE DE PROTECTION INSTALLE DE FAGON
PERMANENTE;

— un avertissement pour vérifier I'intégrité du systeme de terre de protection externe;

— un avertissement pour connecter et vérifier que la BORNE DE TERRE DE PROTECTION de
’APPAREIL EM INSTALLE DE FACON PERMANENTE est connectée au systéme de terre de
protection externe.

La conformité est vérifiée par I’examen de la description technique.
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7.5.2 Exigences supplémentaires pour la maintenance professionnelle de I’hygiéne

Pour les APPAREILS EM ou les ACCESSOIRES qui exigent une maintenance professionnelle de
I’hygiéne avant leur réutilisation (voir 7.4.7), la description technique doit inclure les
méthodes de nettoyage et de désinfection ou de nettoyage et de stérilisation:

— avant et aprés tout type de PROCEDURE d’entretien;
— lorsque I’APPAREIL EM est transféré a un autre PATIENT.

La conformité est vérifiée par 'examen de la description technique.

8 | Protection contre les températures excessives et les autres DANGERS

8.1 * Exigences supplémentaires pour le nettoyage, la désinfection des APPAREILS EM
et des SYSTEMES EM

Oufre les exigences de 11.6.6 de la norme générale, les PROCESSUS de. nettoyage ou|de
neftoyage et de désinfection destinés a étre réalisés dans I'ENVIRONNEMENT DES SOIN$ A
DOMICILE par un OPERATEUR NON SPECIALISTE doivent pouvoir étre réalisés par un OPERATEUR
NON SPECIALISTE dans I'ENVIRONNEMENT DES SOINS A DOMICILE (veir 7.4.7). L’APTITUDE A
L'UFILISATION de chacun de ces PROCESSUS, dans la mesure ou-il.s’agit d’'un OPERATEUR NON
SPECIALISTE, doit étre examinée par le PROCESSUS D’ INGENIERIE'D’APTITUDE A L’UTILISATION.

La|conformité est vérifiée par I'examen du DOSSIER D’INGENIERIE D’APTITUDE A L’UTILISATION.

8.2l * Exigences supplémentaires pour la stérilisation des APPAREILS EM et des
SYSTEMES EM

Outre les exigences de 11.6.7 de la norme ‘générale, les PROCESSUS de nettoyage et|de
stéfilisation destinés a étre réalisés dans-'ENVIRONNEMENT DES SOINS A DOMICILE par|un
OPERATEUR NON SPECIALISTE doivent pouvoir étre réalisés par un OPERATEUR NON SPECIALISTE
dams 'ENVIRONNEMENT DES SOINS A DOMICILE (voir 7.4.7). L'APTITUDE A L'UTILISATION de chag¢un
de [ces PROCESSUS, dans la mesure ou il s’agit d'un OPERATEUR NON SPECIALISTE, doit §tre
vérffiée par le PROCESSUS D’'INGENIERIE D’APTITUDE A L'UTILISATION.

La|conformité est vérifiée par-l’examen du DOSSIER D'INGENIERIE D’APTITUDE A L’UTILISATION.

8.3 Exigences supplémentaires pour la pénétration d’eau ou de corps solides dans
les APPAREILS EM et les SYSTEMES EM

8.3l1 * Pénétration d’eau ou de corps solides dans les APPAREILS EM

Oufre les<exigences de 11.6.5 de la norme générale, les APPAREILS EM OPERATIONNELS|EN
DERLACEMENT, PORTATIFS et PORTES SUR LE CORPS doivent maintenir la SECURITE DE BASE et |les
PERFORMANCES ESSENTIELLES aprés avoir été soumis a l'essai de I'lEC 60529:1989
et WEC 60529:1989/AMD1:1999 - I'|EC 60529:1989/AMD2:2013 pour au moins P22 Tous
les autres APPAREILS EM doivent maintenir la SECURITE DE BASE et les PERFORMANCES
ESSENTIELLES aprés avoir été soumis a [I'essai de [I'IEC 60529:1989 et
I'EC 60529:1989/AMD1:1999 + I'lEC 60529:1989/AMD2:2013 pour au moins IP21. Pour un
APPAREIL EM PORTABLE qui est seulement destiné a étre utilisé dans un coffret de transport,
cette exigence peut étre satisfaite pendant que I’'APPAREIL EM est dans le coffret de transport.

NOTE Ces niveaux de contraintes de 'ENVELOPPE sont considérés comme reflétant une UTILISATION NORMALE
dans 'ENVIRONNEMENT DES SOINS A DOMICILE.

La conformité est vérifiée par examen et par application des essais de I'lEC 60529:1989 et
I'EC 60529:1989/AMD1:1999 +I'EC 60529:1989/AMD2:2013, I’APPAREIL EM étant placé dans
la position d'UTILISATION NORMALE la plus défavorable. Confirmer que la SECURITE DE BASE et
les PERFORMANCES ESSENTIELLES sont maintenues.
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8.3.2 * Pénétration d’eau ou de corps solides dans les SYSTEMES EM

Outre les exigences pour les ENVELOPPES dans 16.4 de la norme générale, les ENVELOPPES
des parties des APPAREILS non EM des SYSTEMES EM doivent fournir le degré de protection
contre la pénétration dangereuse d’eau ou de corps solides équivalent a celui des appareils
conformes a leurs normes de sécurité IEC ou ISO respectives.

La conformité est vérifiée par les essais de I'lEC 60529:1989, I'appareil étant placé dans la
position d’UTILISATION NORMALE la plus défavorable, et par examen.

Leg€s3als de penetration qul ont defa ete realises sur un apparell imaividue! o um SYSTEME|EM
selpn les normes pertinentes n'ont pas a étre répétés. Voir également 5.1 de la_nenme
génmérale.

8.4 Exigences supplémentaires pour la coupure de I’alimentation / du RESEAU
D’ALIMENTATION d’un APPAREIL EM et d’un SYSTEME EM

Oufre les exigences de 11.8 et de 16.8 de la norme générale, un_APPAREIL EM ou |un
SY$TEME EM dont les PERFORMANCES ESSENTIELLES sont destinées a maintenir activement|en
vielou a réanimer un PATIENT doit conserver ses PERFORMANCES ESSENTIELLES pendant un laps
de [temps suffisant ou pendant un nombre suffisant de PROCEDURES, en cas de perte ou|de
déEV[aillance du RESEAU D’ALIMENTATION ou de quasi-épuisemebt de la SOURCE D’ENERGIE

ELHCTRIQUE INTERNE. Le temps restant ou le nombre de PROCEDURES restant doit permeitre
d’ufiliser d'autres méthodes de maintien de la vie.

NOTE 1 Les exigences pour une perte ou une défaillance du‘RESEAU D’ALIMENTATION pendant de trés couftes
dur¢es sont données dans I'lEC 60601-1-2.

Ung SOURCE D’ENERGIE ELECTRIQUE INTERNE: peut étre utilisée pour maintenir |es
PERFORMANCES ESSENTIELLES. Des dispositifsh\indépendants peuvent également étre utiligés
pour maintenir les PERFORMANCES ESSENTIELEES.

EXEMPLE 1 Pompe a commande manuelle.ogappareil de réanimation.

Les instructions d’utilisation doivent décrire le laps de temps ou le nombre de PROCEDURES
dont on dispose a la suite d’'une perte ou d’'une défaillance du RESEAU D’ALIMENTATION oulen
ca{ de quasi-épuisement .de’la SOURCE D’ENERGIE ELECTRIQUE INTERNE. Les instructipns
d’utilisation doivent décrire_les autres méthodes de maintien de la vie a utiliser. La descripﬂi)on
technique doit décrirecles méthodes qui peuvent étre utilisées pendant des périodes plus
longues.

NOTE 2 Une défaillance du RESEAU D’ALIMENTATION électrique concerne une défaillance du RESEAU
D’ALIMENTATION ouUh quasi-épuisement des SOURCES D’ENERGIE ELECTRIQUE INTERNES.

Si pn n’utilise pas de SOURCE D’ENERGIE ELECTRIQUE INTERNE, I’APPAREIL EM ou les SYSTENIES
EM|dont |es PERFORMANCES ESSENTIELLES sont destinées a maintenir activement en vie oy a
réaninier un PATIENT doivent étre équipés d’'un SYSTEME D’ALARME qui inclut au moins
CON At o Y ati—irdteote—ore—défattance—du——=R

D'ALIMENTATION.

EXEMPLE 2 La tension du RESEAU D’ALIMENTATION descend au-dessous de la valeur minimale exigée pour un
fonctionnement normal.

Si on utilise une SOURCE D’ENERGIE ELECTRIQUE INTERNE, I'APPAREIL EM ou les SYSTEMES EM
dont les PERFORMANCES ESSENTIELLES sont destinées a maintenir activement en vie ou a
réanimer un PATIENT doivent étre équipés d’'un commutateur automatique vers la SOURCE
D’ENERGIE ELECTRIQUE INTERNE.

NOTE 3 Une indication visuelle de ce mode de charge est exigée en 15.4.4 de la norme générale.

Si on utilise une SOURCE D’ENERGIE ELECTRIQUE INTERNE, ’APPAREIL EM ou les SYSTEMES EM
dont les PERFORMANCES ESSENTIELLES sont destinées a maintenir activement en vie ou a
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réanimer un PATIENT doivent étre équipés d’'un SYSTEME D’ALARME qui inclut au moins une
CONDITION D’ALARME TECHNIQUE DE PRIORITE MOYENNE qui indique que la SOURCE D’ENERGIE
ELECTRIQUE INTERNE approche d’une énergie résiduelle insuffisante pour le fonctionnement de
I’APPAREIL EM. Cette CONDITION D’ALARME TECHNIQUE doit fournir a un OPERATEUR NON
SPECIALISTE un laps de temps suffisant ou un nombre de PROCEDURES suffisant pour agir. Une
CONDITION D'ALARME TECHNIQUE au moins de FAIBLE PRIORITE doit rester active jusqu’a ce que la
SOURCE D’ENERGIE ELECTRIQUE INTERNE soit revenue a un niveau qui est au-dessus de la LIMITE
D’'ALARME ou jusqu’a ce qu’elle soit épuisée. Il ne doit pas étre possible de désactiver le SIGNAL
D’ALARME visuel de cette CONDITION D’ALARME TECHNIQUE.

La
GE

£ e £ LY 44 4 rH L & L ol o =
CUTITOTTIIIG  ColU VCTTITCT  Udl TAAITITTI,  dlCoodl TUTTUUTUTITITT TU UdTl TTAAITICTT UU DUOSOILIN

B TION DES RISQUES.

8.5 Exigences supplémentaires pour une SOURCE D’ENERGIE ELECTRIQUE INTERNE

8.5

1 * Indication de I’état

Si |la SOURCE D’ENERGIE ELECTRIQUE INTERNE est essentielle pour maintenir |a*SECURITE DE B

ou

pe

L’é

L'é

maintenir les PERFORMANCES ESSENTIELLES ou bien maitriser les, RISQUES associés §

pe:lte des PERFORMANCES ESSENTIELLES, les APPAREILS EM doivent étre ‘équipés d'un dispo

mettant a 'OPERATEUR de déterminer I’état de la SOURCE D'ENERGIE ELECTRIQUE INTERNE.

tat de la SOURCE D’ENERGIE ELECTRIQUE INTERNE peut étre indiqué sous la forme:

d’un nombre de PROCEDURES restant;

de la durée de fonctionnement restante;

de la durée de fonctionnement restante ou de ¥énergie restante en pourcentage; ou
d’une jauge de "carburant".

fat de la SOURCE D’ENERGIE ELECTRIQUE(INTERNE peut étre indiqué de maniére continue

patl action de 'OPERATEUR.

Leg instructions d’utilisation doivent décrire la maniére de déterminer I'état de la SOUH

D'E

La

8.5

De
élé
I'ut

NO
ELE

La

9

NERGIE ELECTRIQUE INTERNE.
conformité est vérifiée par examen.

2 Accessibilité-des sources d’énergie électrique internes de petite taille

ments boutens. Le remplacement d'un élément bouton remplagable doit nécess
lisation(d'un OUTIL.

[E/ Pour les besoins de la présente norme, un élément bouton est considéré comme une SOURCE D’ENEHR

DE

\SE
la
Bitif

ou

CE

5 moyens autres que I’étiquetage doivent étre prévus pour prévenir le RISQUE d’avaler gles

ter

GIE

CTRIQUE INTERNE dont la hauteur totale est inférieure a son diamétre.

conformité est vérifiée par examen.

Précision des commandes, des instruments et protection contre les
caractéristiques de sortie dangereuses

Outre les exigences de 12.2 de la norme générale, lorsqu’on met en ceuvre le PROCESSUS
d’ingénierie d’APTITUDE A L'UTILISATION, les RISQUES associés a 'APTITUDE A L'UTILISATION dans
I"ENVIRONNEMENT DES SOINS A DOMICILE pour les profils d’OPERATEUR y compris un OPERATEUR
NON SPECIALISTE doivent prendre en considération au moins les points suivants:

les modifications des commandes;

le mouvement inattendu;
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les possibilités de mauvaise connexion;

les possibilités de dysfonctionnement ou d’utilisation dangereuse;

les possibilités de confusion quant au mode de fonctionnement actuel;

la modification dans le transfert d’énergie ou de substance;

I’exposition aux conditions d'environnement spécifiées dans la présente norme;
I’exposition a des matériaux biologiques; et

les petites parties pouvant étre inhalées ou avalées.

Un
NO
PER
L'A
RE
EXH

La

10

10,

10.1.1 Exigences générales pour la résistance mécanique

Les

gémérale sont indiquées dans le Tableau 1 et leTableau 2.

E-importance toute particuliere doit etre accordee a la tormation Hmitee d un OPERAT
N SPECIALISTE quant a l'aptitude a intervenir et a maintenir la SECURITE DE BASE ‘et
FORMANCES ESSENTIELLES. Le FABRICANT doit inclure dans le PROCESSUS D’'INGENIERIE
PTITUDE A L'UTILISATION I'OPERATEUR NON SPECIALISTE destinataire ou KORGANIS
PONSABLE NON SPECIALISTE destinataire le moins capable.

MPLES Les OPERATEURS NON SPECIALISTES avec limites sensorielles, cognitives, physiques ou comorbiditd

conformité est vérifiée par I'examen du DOSSIER D’INGENIERIE D’APTITUDE A L’UTILISATION.
Construction de I’APPAREIL EM

1 * Exigences supplémentaires pour la résistance mécanique

additions a la matrice d'essai de résistancey'mécanique du Tableau 28 de la non

UR
les
DE
ME

o

me
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Tableau 1 — Matrice d’essai de résistance mécanique, non OPERATIONNEL EN DEPLACEMENT

U

sage et type de I’APPAREIL EM

Essai d’aprés la norme générale

Essai d’aprés la présente norme

Non OPERATIONNEL EN DEPLACEMENT

Poussée (15.3.2)

Chute (15.3.4.1)

Choc (10.1.2 a) )

et PORTATIF
- Vibration (10.1.2 b))
Suppression de la contrainte de -
moulage (15.3.6)
Poussée (15.3.2) -
Impacts (15.3.3) -
Chute (15.3.4.1) -
Nor] OPERATIONNEL EN DEPLACEMENT

etp

ODRTE SUR LE CORPS

Choc (10.1.2 a) )

Vibration (1004.2'b) )

Suppression de la contrainte de
moulage (15.3.6)

Non
etp

OPERATIONNEL EN DEPLACEMENT
ODRTABLE

Poussée (15.3.2)

Impacts (15.3.3)

Chute (15.3.4.2)

Choc (10.1.2 a) )

Vibration (10.1.2 b) )

Suppression de la contrainte de
moulage (15.3.6)

Non
et M

OPERATIONNEL EN DEPLACEMENT
OBILE

Poussée (15.3.2)

Impacts (15¢3.3)

Chute (15:3.4.2)

Choc (10.1.2 a) )

Vibration (10.1.2 b) )

Manipulations brutales (15.3.5)

Suppression de la contrainte de
moulage (15.3.6)

FIXH

OuU STATIONNAIRE

Poussée (15.3.2)

Impact (15.3.3)

Suppression de la contrainte de
moulage (15.3.6)
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