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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriameé
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

he ISO list of patent declarations received (see www.iso.org/patents}):

Stitute an endorsement.

an explanation of the voluntary nature of standardsythe meaning of ISO specific

foreword.html.
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5 document was prepared by Technical Conamittee ISO/TC 173, Assistive products, in co

[ (Vienna Agreement).

5 second edition cancels and replaees the first edition (ISO 20342-1:2019), which has been
sed.

main changes are as follows:

the Scope was clarified;

Clause 2 was updated;

Clause 3 was'updated;

subclause 7.3 about V-shaped openings was amended;

subclause 7.7 and Table 4 were amended (regarding surface temperature);

bntion is drawn to the possibility that some of the elements of this document may be th¢
ent rights. ISO shall not be held responsible for identifying any or all such-patent rightg
patent rights identified during the development of the document will.bée“in the Introduct

trade name used in this document is information given for the,eonvenience of users ar

ressions related to conformity assessment, as well.as information about ISO's adherg
[1d Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see wy

h the European Committee for Standardization (CEN) Technical Committee CEN/TC 29
Hucts and accessibility, in accordance with'the Agreement on technical cooperation betwe

enance are

ded for the
e with the

 subject of
. Details of
ion and/or

d does not

terms and
nce to the

Jw.iso.org/

|laboration
3, Assistive
en ISO and

technically

the bibliography was updated.

Alist of all parts in the ISO 20342 series can be found on the ISO website.

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

© IS0 2022 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=5eb307f60059ef1d9200af2dc4e8061e

1SO 20342-1:2022(E)

Introduction

This document addresses Assistive Products for Tissue Integrity (APTI). As some devices can be used/
reused in more than one application environment, different requirements and test methods can apply
to the same APTI, depending on the application environment.

APTI play a very important role in the prevention and treatment of pressure injuries. Another important
role in the prevention and treatment of pressure injury is the clinical practice and the clinical evaluation.

Guidance c

Surfaces a
and might
specialist 4

Using this
additional

This docun

an be found in the NPUAP/EPUAP/PPPIA Guidelines[24],

plied on operating tneatre table dll dlSO 1Inpd [ (1€ PIrocCe d dIld
need to be taken into consideration. It should be recognized however, patient stabilityfand
quipment used during an operation often create conflicting priorities to those of an. APT[L.

locument, clinicians and manufacturers should consider the impact of other items (including

nent only covers general requirements to ensure safety of users.

APTI) used in conjunction with an APTI on tissue integrity and safety.

Vi
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Assistive products for tissue integrity when lying down —

Part 1:
General requirements

1

Thi
pro
hos

Thi
wit
Thi
Thi

lying position and assistive products for maintaining a lying'position.

Thi

operating/surgical tables.

It al

Thi

support platform. It also covers safety. and performance test methods to ensure protect
injyries to the user.

Thi
ISO

04

12 ]

Devices for' changing position or direction of a person using sliding or turning technique

pro

33 06 Assistive products.for tissue integrity when lying down such as but not limited to

Scope

5 document specifies general requirements and related test methods that are relevant {
ducts for tissue integrity (APTI) in the lying position in different application environme

5 document covers a range of different lying support surfaces intendedto be used in c

5 document does not apply to medical beds.

5 document also covers assistive products primarily inténded for tissue integrity for

5 document does not apply to lying support surfaces used in combination with inc

5 document addresses the combination-ef a full body support surface and an adjustabl

5 document specifies requirements and test methods for APTI within the following classi
9999:2022:

mattresses and mattress overlays for pressure injury prevention, and
mattress coyérings for pressure injury prevention mattresses.

1 03 Assistive products for sliding and turning such as but not limited to the following:

Hucts included are those intended to be used in a lying position and remain in situ as

N the appropriate support platform (adjustable included) or as a whole’/integrated systenj.

0 assistive
hts such as

pitals, home care and institutions. This document applies to the safety of APTI‘that are intended to
remnjain in situ during periods of lying, and to prevent and/or treat pressure injuries.

mbination

Changing a

ubators or

so covers safety and performance test methagds to ensure protection against injuries to the user.

e mattress
on against

fications of

5. The only
part of the

g chimnart cnrfacrs Thavy aratha follavzing:
o T o CeT T ey o e rre oo vy ST

lyi

Thi

S oupportoT

sliding products that glide one way and lock the other way;
sheets and underlays in flexible materials with low friction;
fabric sold by the metre, cut as required for repositioning use;
powered turning product;

s excludes sliding boards unless the product is intended to be left in situ.

09 07 06 Positioning pillows, positioning cushions and positioning systems such as but not limited to

leg positioners,
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— arm positioners, and

— multip

urpose body positioners.

18 12 15 Bedding such as but not limited to

draw sheets.

2 Normative references

The fol]owing documents are referred to in the text in such a Way that some or all of their con

constitutes
undated r¢

ISO 554, St

SO 3746, 4
sound pres:

ISO 9614-1
1: Measure

ISO 10993
manageme

ISO 137324
contact wit

[SO 14155,
ISO 14971,

ISO 15223
— Part 1: @

ISO 22442
manageme

IEC 60601
for basic sa

IEC 60601+
performan

IEC 60601+
performan

[IEC 60601

requirements of this document. For dated references, only the edition cited appliés,

indard atmospheres for conditioning and/or testing — Specifications

coustics — Determination of sound power levels and sound energy levels of noise sources u
ure — Survey method using an enveloping measurement surface over a reflecting plane

Acoustics — Determination of sound power levels of noise sources using-sound intensity — |
ment at discrete points

L1, Biological evaluation of medical devices — Part 1: Evaltation and testing within a
ht process

1, Ergonomics of the thermal environment — Methods,forthe assessment of human response
h surfaces — Part 1: Hot surfaces

Clinical investigation of medical devices for human-subjects — Good clinical practice
Medical devices — Application of risk management to medical devices

1, Medical devices — Symbols to be used'with information to be supplied by the manufact
eneral requirements

1, Medical devices utilizing animal tissues and their derivatives — Part 1: Application of
ht

1:2005+AMD1:2012+AMD?2:2020, Medical electrical equipment — Part 1: General requirem
fety and essential performance

1-2, Medical electrical equipment — Part 1-2: General requirements for basic safety and esser
te — Collateral'standard: Electromagnetic compatibility — Requirements and tests

1-6, Medical'electrical equipment — Part 1-6: General requirements for basic safety and esser
re — (ollateral standard: Usability

1128, “Medical electrical equipment — Part 1-8: General requirements for basic safety

fent
For

ferences, the latest edition of the referenced document (including any amendments)applies.

5ing

Part

risk

S to

yrer

risk

Pnts

tial

tial

and

essential p

Tformance — Cottaterat StardardGererat TequiTernents, tests and guidarce for atarnrsyst

in medical electrical equipment and medical electrical systems

ms

IEC 60601-1-11, 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

IEC 60529,

Degrees of protection provided by enclosures (IP Code)

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical flame test

methods

[EC 61000-3-2, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic current
emissions (equipment input current <16 A per phase)
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IEC 61000-3-3, Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of voltage changes,
voltage fluctuations and flicker in public low-voltage supply systems, for equipment with rated current <16
A per phase and not subject to conditional connection

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement techniques —
Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-8, Electromagnetic compatibility (EMC) — Part 4-8: Testing and measurement techniques —
Power frequency magnetic field immunity test

IEC 61672-1, Electroacoustics — Sound level meters — Part 1: Specifications

IEC|61672-2, Electroacoustics — Sound level meters — Part 2: Pattern evaluation tests
IEC|62366-1, Medical devices — Part 1: Application of usability engineering to medical deyices

IEC|60601-2-35, Medical electrical equipment — Part 2-35: Particular requirements for the basic safety
and| essential performance of heating devices using blankets, pads or mattresses-dand intended |for heating
in medical use

EN [16-2:2017, Furniture — Children’s cots and folding cots for domesticuse — Part 2: Test methods
EN 1041, Information supplied by the manufacturer of medical devices

CISPR 11, Industrial, scientific and medical (ISM) radio-frequency equipment — Electfomagnetic
disturbance characteristics — Limits and methods of measurement

Eurppean Commission, MEDDEV 2.7/1 CLINICAL EVALUATION: A GUIDE FOR MANUFACTURERS AND
NOTIFIED BODIES UNDER DIRECTIVES 93/42/EEC.and'90/385/EEC

3 |Terms and definitions
For|the purposes of this document, the following terms and definitions apply.

[SOland [EC maintain terminology databases for use in standardization at the following addgesses:

— |ISO Online browsing platform: available at https://www.iso.org/obp

— |IEC Electropedia: available at https://www.electropedia.org/

31
application environiment 4
car¢ provided inra'domestic area where the assistive product for tissue integrity (3.5) is used fo alleviate
or gompensatefor an injury, disability or disease

Not¢ 1 to_entry: This excludes use in all other application environments (e.g. nursing homes, rghabilitation
and|geriatric facilities) when an assistive product for tissue integrity (3.5) is purely designed for|application
environment 4.

[SOURCE: IEC 60601-2-52:2009+AMD1:2015:201.3.204, modified — "assistive product for tissue
integrity" replaced "ME equipment".]

3.2

applied part

part of the assistive product for tissue integrity (3.5) that, in normal use, comes into physical contact
with the user of the assistive product for tissue integrity or a medical system to perform its function

[SOURCE: IEC 60601-1:2005+AMD1:2012+AMD2:2020:3.8, modified — "assistive product for tissue

integrity" replaced ME Equipment", "of the" replaced "for", "user" replaced "patient", and "necessary"
and notes not included.]

©1S0 2022 - All rights reserved 3
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3.3
assistant

person who is helping a user (3.30) of the assistive product for tissue integrity (3.5)

EXAMPLE

The ways assistants help persons with a disability (3.11) can be reposition in bed, bed ingress

egress, operating hoists and assisting with transferring in/out of seats.

Note 1 to entry: An assistant can be a health care professional or a non-professional, e.g. a relative.

3.4

assistive product

and

instrumen
treatment

3.5
assistive
APTI
surface int|
in adjusted

3.6
bedding

items nornpally placed on a mattress (3.16)

EXAMPLE
bolsters and

3.7
body mas:
BMI
value deriv
the body 1
following:

BMI =1

where

m is

[ s
3.8

clinical ev|
assessmen
and perfor

H i 4+ 1 H 1 4+ 1t P A 4] £ i L 4]
L, CUUIPIIITIIU U LTI AL Sy STTIHT TIILTIIUTU Uy LT TIIaITUTlat tUl T ustu TUT LHT PITVUIIY

br alleviation of or compensation for impairment (3.13)

roduct for tissue integrity

ended to protect body tissue, designed to interface with the body when ling down (3.15
position

Mattress covers, underlays, sheets, blankets, quilts (duvets)*and their covers, cushions, pill
pillow cases.

index

ed from the mass (weight in kilograms) and’height (in metres) of an individual, define
ass divided by the square of the body length, expressed in units of kg/m?, calculated by

h/12

'he mass in kg;
the length in m.
aluation

[ and analysis of clinical data pertaining to a medical device (3.21) to verify the clinical sa
maricé of the device when used as intended by the manufacturer

ion,

) or

DWS,

1 as
the

fety

Note 1 to er

o : 13 =1 . PR R 31 : PPATIE T 1 3 £ 1o
'y GAall IIICIUUC 4 COMPITdUOIT O CHITHC AT Udld, dIly SCICIILITIC TILET AtUrc did tIc T'ESUILS O dIly Ciil

investigations (3.9), taking into account any relevant harmonized standards.

Note 2 to entry: Guidance for clinical data evaluation is given in MEDDEV 2.7/1.

[SOURCE: I
3.9

SO 13485:2016:3.3, modified — Notes to entry added.]

clinical investigation
systematic investigation in one or more human subjects, undertaken to assess the clinical performance,
effectiveness, or safety of a medical device

[SOURCE: I

SO 14155:2020:3.8, modified — Note 1 to entry was removed.]

hical
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3.10
detachable part
part designed to be unfastened or disconnected without damage to the part or the whole

3.11

disability
impairments (3.13), activity limitations, and participation restrictions denoting the negative aspects of
the interaction between an individual (with a health condition) and that individual's contextual factors
(environmental and personal factors)

[SOURCE: ICF 2001, WHO]

3.1
exp
tim
exp

Not

A

ected service life
b specified by the manufacturer during which the assistive product for tissué .integr
ected to remain safe for use (i.e. maintain basic safety and claimed performance)

e 1 to entry: Maintenance can be necessary during expected service life.

ty (3.5) is

[SOURCE: IEC 60601-1:2005+AMD1:2012+AMD2:2020:3.28, modified £ )'assistive product for tissue
intdgrity" replaced "ME equipment or ME system", "may" replaced)"can" and "claimed" replaced
"esgential".]

3.13

impairment

proplem in body function or structure, such as a significant'deviation or loss

[SOPURCE: ICF 2001, WHO]

3.14

int¢nded use

use|of a product, process or service in accopdance with the specifications, instructions and ipformation
proyided by the manufacturer

Not¢ 1 to entry: This information includes*pre-sale information.

[SOPRCE: ISO 14971: 2019:3,6,4amodified — "of " replaced "for which", note to entry modified|]

3.15

lying down

posftion when the usér’(3.30) is in prone, supine, semi-recumbent or lateral on a full bofly support
surface

3.16

maftress

full|body.support surface designed to be placed directly on the existing bed frame

[SOUREE: RESNA SS-1: 2014, Section 1]

3.17

mattress overlay
additional support surface designed to be placed directly on top of an existing support surface

[SOURCE: RESNA SS-1:2014, modified — "mattress" changed to "support surface".]

©IS
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3.18

maximum load

safe working load

SWL

greatest permissible load specified by the manufacturer

Note 1 to entry: This load is related to safety of the product; e.g., strength and durability, and covers the mass of
the user (3.30), accessories, and other loads placed on the assistive product for tissue integrity (3.5).

3.19
maximum user weight
greatest al[owable user weight for the intended use of the assistive product for tissue integrity (3.5)

3.20
medical bed
device for ywhich the intended use (3.14) is sleeping/resting, which contains a mattress support platfprm
and intended to assist in diagnosis, monitoring, prevention, treatment, alleviation«of disease} or
compensatjion for an injury or handicap

[SOURCE: [EC 60601-2-52: 2009+AMD1:2015:201.3.212, modified — Notes are hot included.]

3.21
medical device
instrument, apparatus, appliance, material, or other article, including software, whether used along or
in combindtion, intended by the manufacturer to be used for humanibeings solely or principally for{the
purpose of

— diagngsis, prevention, monitoring, treatment, or alleviatiéh of disease,
— diagndsis, monitoring, treatment, alleviation of, or,compensation for an injury or handicap,
— investolgation, replacement, or modification of the anatomy or of a physiological process, and

— control of conception,

and which|does not achieve its principal intended action in or on the human body by pharmacologjcal,
immunological, or metabolic means, butwhich can be assisted in its function by such means.

Note 1 to eIry: Devices are differentfrom drugs and their biological evaluation requires a different approadh.

Note 2 to enftry: Use of “medical deyice” includes dental devices.

3.22
minimum(user weight
lowest allowable user, Wweight for the intended use of the assistive product for tissue integrity (3.5)

3.23
normal use
use of a product,pre accords , Sp oRS;
provided by the manufacturer, not only intended for medical use, but also,
service and transport

uetionsandinformation
for example, maintenance,

Note 1 to entry: Normal use is not to be confused with intended use (3.14). While both include the concept of use as
intended by the manufacturer, intended use (3.14) focuses on the medical purpose while normal use incorporates
not only the medical purposes, but also maintenance, service, transport, etc.

[SOURCE: ISO 17966: 2016:3.19, modified — "etc." deleted and "and" and note to entry added.]

6 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=5eb307f60059ef1d9200af2dc4e8061e

1SO 20342-1:2022(E)

3.24

ope

rator

person managing the assistive product for tissue integrity (3.5)

Note 1 to entry: The operator can be a number of roles depending on the application environment; for example,
the user (3.29), the assistant (3.2) or the service personnel.

3.25

pressure injury

pressure ulcer

localized damage to the skin and/or underlying soft tissue, often over a bony prominence

Not
as a
tiss

3.2

risk management

Sys
eva
3.2
sing

con
pre

[SO

3.2
tec

manufacturer’s data that shows that an assistive product (3.4) conforms to specified require

Not
doc

3.2

usapility

cha
use

[SO

3.3
use
per

Not

e 1 to entry: The injury can present as intact skin or as an open ulcer and can be painful. The ix
result of intense and/or prolonged pressure or pressure in combination with shear. Thé toler]

-

D

ematic application of management policies, procedures and practices to the tasks of
uating, controlling and monitoring risk

/
rle fault condition
dition in which a single means for reducing a risk is defective or a single abnormal d
bent

URCE: IEC 60601-1:2005+AMD1:2012+AMD2:2020:3.116]

B
1nical documentation

e 1 to entry: For the purposes of this document, such requirements include requirements speg
iment and/or any regulatory requirements.

D

racteristic of the user ifterface that establishes effectiveness, efficiency, ease of user le
I satisfaction

JRCE: ISO 14708-1:2014:3.37]

L )

son forswhiom the assistive product for tissue integrity (3.5) is intended

e Lto'entry: The user can also be the operator (3.24).

jury occurs
ance of soft

e for pressure and shear can also be affected by microclimate, nutrition, perfusion, co-merbidities and the
condlition of the soft tissue.

analysing,

ondition is

ments

ified in this

hrning and

4

4.1

General requirements and safety

General requirements

Further guidance around medical device development, manufacturing and management can be found
in ISO 13485.

An APTI is a medical device and like any other medical devices; it shall be designed, manufactured and
promoted for the appropriate use. Many application environments, types of caregivers and people sizes,
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shapes and capabilities exist. These need to be considered during the development, manufacturing and

promotion

NOTE
Clause A.1.

4.2

421 Ge

Manufactupers—she

application
medical cla

The intend
considered

4.2.2 Co

Defining the intended use of an APTI will help with identifying boundari€s) thereby guiding u

through t}
objective i
to be used

4.2.3

4.2.3.1 (

To define 4
These are

Ultimately,
either a sp

4232 A

Once claim|
will enhan

EXAMPLE
selection prj

4.23.3 |

In addition

Intended use statement

of an APTI.

Intended use

neral requirements

environment, the appropriate patient population (based on patient risk), and gen
ims (such as claims to reduce the risk of pressure injuries).

ed use should be given proper consideration throughout the development of an APTI
during risk evaluation.

hsideration regarding intended use

e selection and usage of an APTI, and developers throughthe development cycle.
not to limit the use of an APTI, but to make sure the contextin which the APTI is suppd
is well defined and understood.

laims

etter the intended use, it is key to identify\what the APTI will do from a clinical standpq
alled claims. These help to position thelinical value of the APTI.

claims related to intended use statéments shall be substantiated and supported by evide
pcific test or a clinical evaluation showing the claimed outcome is provided by the APTI.

\PTI description

Ce the understanding of the physical characteristics of the APTI.

The manufacturer could define the overall dimension of the APTI, which would help in
pcess as it relates to the pairing of an APTI to a bed and/or medical bed.

Jsers and application environments

to-the manufacturers claims and the APTI description, the manufacturer shall also de

s are defined, the nextstep is to provide a description of the support surface. This descript

An example of the methodology for development, manufacturing and promotion of an APTI is given in

eqthe

bral

and

bers
The
sed

int.

[1CE;

—n

on

the

fine

the APTI u

1 4] 1. Ao H ela) o Joitaladl ADTI 1 1
C15 dIIU LT dPPUTICALIUIT THVITUIITITIITS J HOT WIHICIT LT AT 1T UAITN DT USTU.

User definition will at a minimum define both the type of caregivers and persons who can use the APTI.
Comprehensive APTI and targeted user descriptions will assist with the selection of an appropriate
APTL

Maximum load shall be declared by the manufacturer. It shall be included in the instructions for use
and in the marking of the APTI.

Maximum and minimum user weight shall be declared by the manufacturer and then be included in the
instructions for use and be labelled on the APTIL.
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Clearly defining the environment(s) will help provide guidance on where to use the APTI. Multiple
application environments exist, such as acute care, long-term care, home care, etc. This becomes
relevant to ensure the appropriate risk mitigation strategy is applied.

Ifan APTI has limits to suitable application environments, these shall be clearly stated in the instruction
for use. The application environments can modify the application of requirements.

Consideration should also be given to contraindications for an APTI, thereby providing caregivers and
users with clear indications of potentially hazardous situations.

4.3 __APTIrisk management

Manufacturers shall address potential APTI risks (e.g. using ISO 14971). ISO 14971 provides a
methodology and a process for manufacturers to identify potential hazards and hazardouq situations
ass¢ciated with medical devices, to estimate and evaluate the associated risks and to contrgl for these
risNs.

4.4 APTI usability

4.4)]1 General

Thg manufacturer shall address usability using IEC 62366-1 orIEC 60601-1-6, where applicdble.

4.4]2 Design requirements in relation to persons with.cognitive impairment
Cognitive impairment aspects shall be considered in the design, performance and use of an APTI.
Considerations of cognitive impairment shall be addressed in the APTI’s technical documentfation.
NOTE1 Cognition is the understanding, intégrating and processing of information. Cognitipn involves
fundlamental mental characteristics such as the-capacity to learn, remember, understand, solve proplems, plan,

keep focused, etc.

NOTE 2  For further guidance, see 1S0.21801 and 1SO 21802.

4.5| Design controls

Twg types of input will Help define a medical device and more particularly an APTI:

a) [functional requirements characterize the APTI and are inherent to the design;

b) |performance requirements characterize and quantify operational criterion of an APTI.

NOTE Forvguidance on developing design control, see Figure A.2.

4.6| C€linical evaluation

A clinical evaluation in accordance with MEDDEV 2.7/1 shall be done for all APTIs. If a clinical evaluation
requires a formal clinical investigation, the clinical investigation shall conform to the requirements of
ISO 14155. A clinical evaluation shall always be done before performing a clinical investigation.

4.7 Foreseeable misuse

The manufacturer shall assess risk the (e.g. using ISO 14971) to assess the compatibility of the APTI
with commonly used devices, and specify contraindications and cautions in the instructions for use.
If the care provider chooses to combine an APTI with another APTI or medical device in another way
than indicated in the instructions for use, it is the responsibility of the care provider to perform a risk
assessment.
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4.8 Test conditions

When conducting performance testing, the APTI shall be tested in the intended configuration (for the
user). However, if the APTI is of a multipurpose design that can be assembled in different formats, it
shall be assembled according to instructions given by the manufacturer. If the APTI is intended to be
used in different combinations/configurations, then the most adverse combination/configuration shall
be tested. If the APTI is delivered disassembled, it shall be assembled according to manufacturer’s
instructions before testing.

The tests are performed within the range of the environmental condition indicated in the technical
description.

mal
fom

Unless prescribed by the test document, the testing shall be performed in an environment in thenof
use environment and the designated environment shall be declared. If the conditions dewiate f

ISO 554 or

Test are p
validity of
document,
breaks doy
is not relat
deemed to
on the new
case.

If the APTI
the test ho

4.9 Lifti
If an APTI

if prescribed in the test document, the condition shall be reported.

brformed on a representative sample. Different samples may be used forieach test if
the results is not significantly affected. Unless otherwise stated in a specific clause of

APTI. It is the responsibility of the manufacturer of the APTI to consider in each sepa

is tested by an independent test house, the decision.shall be taken through cooperatio
ise and the manufacturer.

ng and carrying means

pbr a part of an APTI has a mass of 20 kgror more and the intended use is for it to be port

the order of tests is not important. A new APTI can be chosen if theloriginal test ob
n, and cannot be repaired, this is assuming that the part or sectipn‘of the APTI that br¢
ed to the part or section of the APTI under testing: If it is directly~related, the test would be
have failed. Some tests relevant to the safe functioning of the APTI might have to be reped

the
this
ject
aks

ted
Fate

h of

hble

or to be ha

a)

hdled according to manufactures instructions, it shall either

have o
be car

he or more carrying-handles suifaply placed which enable portability of the APTI, or par
[ied by two or more persons,,or be provided with suitable handling equipment, or

L, to

b) the ingtructions for use shall jindicate the points where the APTI, or its part, can be lifted sdfely
and describe how they should'be handled during lifting, assembly and/or carrying. If practical|the
APTI gr component partsshall be labelled to indicate where it can be lifted safely and/or how it|can

be han|dled during assentbly and/or carrying.

Manufactufers should note’that other requirements can demand loads of less than 20 kg.

5 Safety reqiiirements

5.1 Require

5.1.1 General

The information supplied by the manufacturer comprises the data in the instructions for use and the
details on the label. Information should be available in a recognized official language of the country the
APTl is to be sold and used in.

The information applied to, and supplied with the APTI shall conform to EN 1041.

All information provided for an APTI shall take into account the intended users, the conditions of use
and any issues specific to an APTI types that are necessary for the safe and effective use of the APTI.
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Special attention shall be paid to the operator information, particularly the instructions on operation,
the design of labels as well as the design and presentation of warnings.

NOTE1  Further guidance on requirements for persons with different types of impairments can be found in
ISO/IEC Guide 71:2014, Tables 1, 2, 4 and 6, ISO 21801 and ISO 21802.

In addition, the manufacturer should provide the information in the instructions for use in three
separate sections: pre-sale, user and service information, as specified in 5.1.5, 5.1.6 and 5.1.7. These can
be provided as separate printed documents or in other forms of media to meet the needs of individual
users or their assistants.

NOTE FEE 82079-1.

5.1/2 APTI traceability

Thg manufacturer shall establish a means of ensuring the traceability of the /APTI including any
detachable part where there is a risk associated with the combination and usability. It is qppropriate
that the marking of an APTI is indicated on a visible part of the APTI and cléarly mention thie supplier/
manufacturer, its model or batch number, and its date of manufacture.

5.1/3 Education and training

Where manufacturers and suppliers provide pre/post market education and training to ensure the safe
and| appropriate use of the APTI, the program implications)intentions and outcomes shal] be clearly
desfribed. These will define intention, outcomes, qualifications, duration, and cost impli¢ations. All
relgvant test, examinations and certifications will also be’provided. Follow-up programs and updating
shopld be described.

5.144 Pre-sale information
Prefsale information shall include the follewing:

a) |information on how to obtain the\user information in alternate formats appropriate|for use by
people with visual, reading or cognitive disabilities, if needed for user to safely operate the APTI;

b) |a description of the intendéd\tise and the intended environment;
c) |maintenance instructions, if applicable;

d) [if the APTI is intended to be cleaned, a description of the method and suitable cleaning materials,
including precatitions needed to avoid corrosion or other damage, if applicable;

e) |if the APTLds intended to be disinfected, a description of the method and suitable| materials,
includidg any precautions needed to avoid corrosion or other damage, if applicable;

f) |theloverall dimensions (width, length and height) of the APTI, expressed in millimetreg, when it is
ready for use and, if applicable, when it is folded or dismantled;

g) the weight expressed in kilograms and, if the APTI can be dismantled or has any removable parts,
those parts that have a mass that is heavier than 20 kg shall be separately identified. Manufacturers
should note that other requirements can demand loads of less than 20 kg;

h) alist of accessories, detachable parts and materials that the manufacturer has determined as being
intended for use with the assistive product;

i) ifaprogrammable controller is fitted, information on the method of programming, the competence
required to carry out the programming and the effects on performance;

j)  operator control adjustments;

©1S0 2022 - All rights reserved 11
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k)

5.1.5 Us'[r information

User infor
instructior}s, pre-sale information and any warnings plus the following, as applicable, for eachvAPTI:

a)
b)

A

d)

e)
f)
g)

h)

j)

k)

D)

p)

q)

12

information on whether and how the APTI can be folded or dismantled to assist in storage or
transport;

instructions regarding transport of the APTI;
all information shall, where practicable and possible, be available in pictogram;
measure sound pressure;

minimum and maximum weight of equipment.

ation shall be provided by the manufacturer with each APTI. Information shall conhtain all

the lodation and the type of the unique identification code and lot number of the ARTI;
the intended user;

any adjustments or setting requirements before the APTI can be used(plus information on how
adjustments or setting affect the APTI;

information on the adjustment possibilities and the competenc€ required to carry out these
adjustments;

instrug¢tions on the operation of all controls;
the baftery type and nominal voltage;

instru¢tions for battery maintenance, replacement,and verification as well as emergency backup
optiong if available;

instrug¢tions for operating the battery charger, including warnings regarding any potential safety
hazards (e.g. a possibility of gas accumulating in the charging area);

instru¢tions on dismantling and resassembly of the APTI or any removable parts;

the pofitions of points where the/component parts can be gripped for safe moving and hand]ing
and/of a method for handling ddring dismantling, assembly or carrying;

an appropriate warning.that external sources of heat or cold (e.g. sunlight, or environmeptal
conditjons) can impaet.the surface temperature of the APTI;

a cleaf warning{stating that deviations from the manufacturer's cleaning and disinfection
instrugtions can cause serious hazards, and adversely affect the life and efficacy of the APTI;

if the APTL 1S intended to be cleaned, a description of the method and suitable cleaning materijals,
includirig’precautions needed to avoid corrosion/other damage;

if the APTI is intended to be disinfected, a description of the method and suitable materials,
including any precautions needed to avoid corrosion/other damage;

if the intended purpose of the APTI cannot be met without a hazard (e.g. holes, V-shaped opening),
a warning and instructions on how to operate the APTI safely;

if the intended purpose of the APTI cannot be met without a hazard due to moving parts (e.g.
squeezing), a warning and instructions on how to operate the APTI safely;

the level of resistance to ignition of materials stating the other standards with an equivalent safety
level or any other relevant flammability standards with which the APTI conforms. If no relevant
flammability standards exist, then all flammability standards with which the APTI conforms;
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information on the recycling of used batteries and other parts of the APTI;

if the APTI is designed for use with multiple support platforms and combinations, it shall have the

following caution in the instructions for use: “Incompatible support platforms (e.g. a

bed frame

or mattress) can create safety hazards”. The user information shall contain criteria, such as the

necessary dimensions and characteristics as a guide for the selection of compatib
platforms;

le support

It is recommended to include instructions on how to solve simple problems for the ease of use

(frequently asked questions).

Y
u)
5.1

The
nec
sery
cali
safg
Add

Wh
pre

NOTI

Infq

5.1
The

Det
the

Symnbols for use in the labelling of medical devices shall be in accordance with ISO 15223-1.

5.1

The
and|

mallrlltenance shall be performed by service personnel, including the periods to be applied
abo

measure sound pressure;

minimum and maximum weight.

6 Service information and inspection

bssary for the maintenance, adjustment and repair of the APTI and for the replacement of
Fice information shall be sufficiently detailed concerning inspectionypreventative maint
bration, including the frequency of each. The service information'shall provide informa
performance of such routine maintenance necessary to ensuréethe continued safe use ¢
itionally, the service information shall identify the parts‘en which inspection and pi

t the actual performance of such maintenance.

ere applicable, manufacturers shall ensure that>the procedures for periodic inspe
yentative maintenance are clearly defined in theiiser documentation.

E See Annex C for further guidance.

rmation on the expected service life of the APTI shall be provided.

7 Labelling
information applied to and.supplied with the APTI shall conform to EN 1041.

hchable parts of the APTT;with a mass of more than 20 kg shall be marked with the actuy
part.

8 Marking of user weight and maximum load

APT] shall be marked with the maximum user weight, the minimum user weight, if a
thelmiaximum load, (for symbol see Figure 1).

service information shall contain all the pre-sale information, user information and ipstructions

parts. The
bnance and
ion for the
fthe APTI.
eventative
hnd details

ctions and

al mass on

bpropriate,

©IS
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Figure 1 — Maximum/minimum user weight and maximum load

kg kg
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[SOURCE: IEC 60601-2-52:2009+AMD1:2015, 201.7.2.2.1011 Copyright © 2015 IEC Geneva,
Switzerland. www.iec.ch]

NOTE A weight interval can be added before the “kg”, e.g. 45 to 120.

5.1.9 Packaging

The hazards that can be caused by inadequate protective packaging shall be assessed in the risk
analysis (see 4.3).

5.2 APT

5.2.1 Ge

Ifitis inten
shall not cr

Manufactu

5.2.2 Sn

Any part t

specified i
(under the

5.2.3 Fa

If it is inte

ook 1 A3 Haod
Uldl Cdll UT UiSIlidiiticu

neral requirements

eate an unacceptable risk.

Irer’s design and instruction shall not allow reassembly in a way that presents a hazard.

jall parts

hat can be detached without the use of a tool shall not fitrwholly within the cylinde
i EN 716-2:2017, 5.5 nor be of a size where it can create-a‘choking hazard to small child
age of 36 months).

steners and connections

hded that the APTI can be dismantled for stérage, transportation and/or cleaning and

ded that the APTI can be dismantled for storage, transportation, or cleaning,the reassenpbly

" as
ren

the

manufactufrer uses single use fasteners, then the riskof attempted reuse of the single use fastemers

shall be co

hsidered and if necessary, mitigated, through risk analysis.

5.3 Resistance to corrosion

The risk of]
The APTI ¢
against coxy
or other ap

5.4 Noifg

corrosion affecting the safety.ofthe user or an assistant shall be assessed in the risk analy
r part of the APTI that iscidentified to be at risk of corrosion shall be sufficiently proteq
rosion. This can be confirmed, for example, by using the salt spray test according to ISO 9
propriate test methads.

e and vibration

If noise andl vibration are not part of the intended performance of the APTI, hazards and nuisance f

noise and ¥

The audibl
and ISO 96

ibrationshall be assessed by risk management (see 4.3).

b ndise produced by the APTI during its normal operation shall be measured using ISO 3}

Sis.
ted
227

fom

746

14-1 with sound measuring equipment that are in accordance with IEC 61672-1. This so

und

pressure level shall be detailed in the accompanying documents. The noise and vibration of the installed
device shall take into account the manufacturer’s recommendation and be considered in the person's
environment by the operator.

1) Reproduced with permission from IEC 60601-2-52:2009+AMD1:2015, 201.7.2.2.101. IEC has no responsibility
for the placement and context (including other content or accuracy) in which the extracts are reproduced, nor is IEC
in any way responsible for the other content or accuracy therein.
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Sound audible acoustic energy

In normal use, the person, operator and other persons shall not be exposed to acoustic noise from the
APTI, with the exception of sound from auditory alarm signals, exceeding the levels specified below:

80 dBA for a cumulative exposure of 24 h over a 24 h period. An offset of 3 dBA is to be added to this

value when halving the cumulative exposure time over a 24 h period (e.g. 83 dBA for 12 h
period);

overa24h

140 dB un-weighted dBA (peak) sound pressure level for impulsive or impact acoustic energy

(noise).

Intd

cunpulative exposure time over a 24 h period.

Sing

appropriate. Consideration should also be given to perception of auditory alarnisignal.

NO1
(noi

If tH

Con
ISO
nor
wit
Thd
a)

b)

c)
d)

e)

5.6

For
crit

rpolation or extrapolation is allowed for exposure times of 80 - 10* log10(h/24), in-dB;

e persons can have a higher sensitivity to acoustic energy (noise), a lower, level cou

E
5e) level for children of 120 dB.

e A-weighted sound pressure level exceeds 80 dB, noise protection measures should be ¢

formity is checked by measuring the maximum A-weighted-Sdund pressure level in accor
11202 at the minimum distances of person, operator andwother persons from the nois
mal use, and if necessary, calculating the sound pressure‘level produced by the APTI in

h [SO 3746 or ISO 9614-1 with sound measuring equipment that are in accordance with I}

following conditions shall apply:
the APTI is operated under worst-case normal condition;

any protective means provided or calléd for in accompanying documents are to be in p
sound measurement;

sound level meters used in the measurement shall conform to IEC 61672-1 and IEC 6167

the test room is semi-reyerberant with a hard-reflecting floor. The distance between :
other object and the surfaee of the APTI is not less than 3 m;

when sound measurements in a test room are not feasible (e.g. for a large permanent
APTI), measurements can be done in situ.

Defaultindicators

critical-fuinctions, there shall be an audible and/or visible indicator signalling the failyl
jcaldunctions.

where h is

d be more

The World Health Organization has recommended a maximum impulse’ or impact acoystic energy

onsidered.

dance with
P source in
hccordance
C 61672-1.

ace during

D-2;

iny wall or

y installed

re mode of

Th alan A o dboacl cignal challbn dictiangiichad fonn vha o
Corartror TsarSto ot T Ottt

ors

Wh

itcalf atth o hy
“ oIl ICIICIT U

TCTCToOTOTICS TS TS arSIcorT

ound pressure level.

ere alarms are applicable, IEC 60601-1-8 shall apply, see Table 1.

frequency

Alarm conditions shall be assigned to one or more of the following priorities: high priority, medium
priority or low priority. The priority of each alarm condition shall be disclosed in the instruction for

use

Priorities can be identified in groups.

Conformity is checked by inspection of the instructions for use and in the risk management file.

©IS
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Table 1 — Alarm condition priorities

Potential result of failure to respond Onset of potential harm?
to the cause of alarm condition ImmediateP Prompt¢ Delayedd
Death or irreversible injury High priority High priority Medium priority
Reversible injury High priority Medium priority Low priority
. L . . I o Low priority or
Minor injury or discomfort Medium priority Low priority no alarm signal

NOTE Where practicable, an APTI with a therapeutic function incorporate an automatic safety mechanism to prevent
immediate death or irreversible injury caused by the APTI. See also appropriate particular standards.

a2  Onset of potential harm refers to when an injury occurs and not to when it is manifested
b Having the potential for the event to develop within a period of time not usually sufficient for manual correetive acfion.
¢ Having the potential for the event to develop within a period of time usually sufficient for manual corrective action.
d  Having {he potential for the event to develop within an unspecified time greater than that given unden“prompt”.

¢ Where gracticable, APTI with a therapeutic function incorporates automatic safety mechanisnisto’prevent immedfiate
death or irrgversible injury caused by the APTI. See also appropriate particular standards.

[SOURCE: ]EC 60601-1-8: 2006, Table 1, "APTI" replaced "ME EQUIPMENT"2) Copyright © 2006|IEC
Geneva, Switzerland. www.iec.ch]

5.7 Feedback

All user cdmmands impacting safety shall have some kind of feedback, e.g. audible, visible or tacfile,
that clearly indicates that a command has been given and/or executed. The feedback shall be accesgible
for all releyant operators where appropriate.

6 Flammability

6.1 General

Manufactufers shall consider the environments and methods of use to which an APTI or any mateifials
that are ugually used in combinationtwith this APTI, will be exposed and take appropriate stepp to
minimize gny fire hazard.

The manuffacturer shall include.a’warning in the instruction for use that the use of other materials in
combinatign with the APTLean‘degrade the fire performance.

NOTE For guidance, seeA.5.

Every effoft should be made to use products that meet the flammability requirements as it if of
particular [importartice to persons with a disability who are unable to escape from a fire. The usg of
non-flame petardant materials should be reviewed regularly, as there is continuous development in this
field.

When an APTI is tested for flammability requirements, the test shall be performed according to the
flammability standard’s guidelines.

Where possible, the efficacy of any flame-retarding agents should last for the service life of the product.
The manufacturer should advise the user should there be any special cleaning or care requirements
to ensure the continued efficacy of a flame retardant. Should the flame retardant effect not last the
service life of the product, the manufacturer shall warn and advise the user (for example number of
washes that will remove the flame retardant effect).

2) Reproduced with permission from IEC 60601-1-8:2006, Table 1. IEC has no responsibility for the placement
and context (including other content or accuracy) in which the extracts are reproduced, nor is IEC in any way
responsible for the other content or accuracy therein.
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Manufacturers should identify the relevant standards for their intended uses and specify which test
methods the product passes in relevant documentation, product tags and labelling as appropriate and
required by statute.

6.2
The

a)

Flammability

APTI shall conform with either of the following:

if the manufacturer claims thatan APTI is resistant to ignition, it shall conform with the appropriate
requirements. Consideration shall be made for other flammability requirements and fire source

such as hv 2 Pln:\r‘nﬂ'n 2 small F]amn r‘rﬂ'\ or others F']:\mmahlhfv standards apnhnd shall be

b)

See

6.3
Ifa

accordance with IEC 60695-11-10 FV-2 or better. If the product’is of a type that the user can
from or detect as a dangerous situation it shall be [EC 60695-11-10 FV-1.

7

7.1

included in the 1nstruct10ns for use;

if the clinical benefit outweighs the risk of flammability, the reasons shall be included in the

technical documentation and the APTI shall be supplied with a warning that it is

not flame

resistant. If possible, the warning should be placed on the product and included in the igstructions

for use and a description of the precautions required to offset the increasedrisk.

the bibliography for examples of standards manufacturers can conform'‘with.

Moulded parts used as enclosures for electrical equipment

risk can be caused by an electronic component, the housifig of the moulded part shall §

Mechanical safety

Prevention of traps for the humanbody

e tested in
not escape

Holes in, and clearances between statignary parts that are accessible to the user and/or assistant

durfng the intended use of an APTFshall be as specified in Table 2. If the APTI is intend¢d for both
adullts and children, then the most.demanding of the distances below shall be used.
Table 2 — Safe distance between stationary parts
To avoid Safe distances for adults Safe distances for children?

Finper traps Less than 8 mm or Less than 5 mm or

more than 25 mm more than 12 mm
Fodt traps Less than 35 mm or Less than 25 mm or

more than 100 mm more than 45 mm
Hedd traps Less than 120 mm or Less than 60 mm or

more than 250 mm more than 250 mm
a Also includes adults with a height of less than 146 cm, or a mass of less than 40 kg, or a BMI of less than 17

[SOURCE: ISO 17966:2016, Table 4]

If the intended purpose of an APTI cannot be met without a hazard caused by the size of holes and the
clearance between stationary parts, a warning and instructions on how to operate the APTI safely shall
be provided in the instructions for use. For stationary parts that can cause a trap, manufacturers shall
take into consideration those parts of the body that are at risk. The user/user group shall be specified,
so that correct safety distances can be applied.

NOTE1 AnAPTIintended to be used by a child can also be operated by an adult.

©IS
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The design of parts that contain a hole or clearance shall take into consideration the forces that can be
applied in normal use.

NOTE 2  Aforce can cause a hole/clearance to widen. This could then cause a failure, as shown in Table 2.

On holes with the shape of a keyhole or V-shaped openings (see 7.3) the lower limit shall not apply.
When inspecting the APTI for traps for body parts, any flexibility/elasticity of adjacent parts shall be
taken into account.

The dimensions in IEC 60601-2-52 regarding combination of mattress and constructional part of the
bed and/or medical bed should not be compromised.

7.2 Safety of moving and folding parts

Unless the [ntended purpose of an APTI, or part of an APT], is to grip, cut, squeeze, etc., or ifithe’intended
use cannot{be achieved without a hazard such as risk of squeezing:
a) any meving parts that constitute a safety hazard shall be provided with guards-that can only be
removed using a tool;
or
b) the gap between exposed parts of an APTI that move relative tocach other shall be maintanilned
throughout the range of movement at less than the minimum _value or more than the maxinjum
value det out in Table 3.
Table 3 — Safe distances betweenmoving parts
To avoid Safe distances for.adults Safe distances for children3
Finger trapp Less than 8 mm or Less than 4 mm or
more than 25 mm more than 25 mm
Foot traps Less than 35 mm™or Less than 25 mm or
more than120'mm more than 120 mm
Head traps Less than220 mm or Less than 60 mm or
moreithan 300 mm more than 300 mm
a  Alsoindludes adults with a height of lessthan 146 cm, or a mass of less than 40 kg, or a BMI of less than 17.

[SOURCE: I
These
testing;
or

c) if cord

run of

SO 17966:2016, Table 3]

measurements shall be done before and after any relevant strength, durability and imj

)

5 (ropes), chains and drive belts are used, they shall either be confined so that they car
[ o1 jump out of their guiding devices, or a safety hazard shall be prevented by other me

pbact

not
ans

(mech

hnical means app]inr‘ for this purpose shallbe removable nn]y ncing 2 fnn]);

or

d) the APTI shall incorporate a control device which initiates the movement when it is operated and
stops the movement when it is released (e.g. a spring loaded control device that returns to the stop
position when released).

NOTE1  Also known as hold to run control operations.

Replacement of a hold to run function by an automatic function shall only be permissible when
validated under appropriated risk management, design, and manufacturing controls;

or

18
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e) the APTI shall incorporate a means for detecting that a person is in danger of being trapped and
automatically activate a means of preventing injury (e.g. by stopping the movement).
For moving parts that can cause squeezing, manufacturers shall take into consideration those
part/parts of the body that are at risk. The user/user group shall be specified, so that correct safety
distances can be applied.
The barrier for preventing access to the fingers should be a safe distance from 200 mm representing
the reach of a hand.
NOTE2 An APTI intended for a child can also be operated by an adult.
To avoid a hazard where parts of the body can be trapped when the APTI is folded; th¢ following
shall be assessed:
— |the APTI shall incorporate means to protect the user from trapping and/or squeezing hdzards;
or
— |the gap between exposed parts of an APTI that move relative to each”other shall be maintained
throughout the range of movement at less than the minimum value’or more than thel maximum
value set out in Table 3;
or
— |ifthe intended purpose of an APTI cannot be met withouta hazard such as squeezing, a wlarning and
instructions on how to operate the APTI safely shall be'provided in the instructions for fise.
If ghards are applied, the design of a guard shall take-into consideration the forces that can|be applied
in normal use.
7.3| V-shaped openings
The risk of entrapment in V-shaped openings shall be assessed by the manufacturer. This will reduce
therisk of a user being trapped by theliead at any position.
A Vishaped opening shall be greater than 60°. This will reduce the risk for a user to be tragped by the
heaf or other parts of the body)at any position.
For|the assessment of V-shaped openings less than 75° the manufacturer shall perform the risk analysis
in accordance with 1ISO-14971.
Thg manufacturefshould give information in the instructions for use about safe combinations.
7.4 Surfages, corners, edges and protruding parts
If npt required for the intended function of an APTI, all accessible edges, corners and surfages shall be
smaqoth and be free from burrs and sharp edges.

If not required for the intended function, an APTI shall not have any protruding parts. Where possible,

nec

essary protruding parts shall have protection to prevent injury and/or damage.

The requirements set in EN 1888-1:2018, 8.7, should apply.

NOTE

IEC

7.5

For guidance on test methods for see EN 716-2:2017,

60601-1:2005+AMD1:2012+AMD2:2020, 9.3.

protruding parts,

Folding and adjusting mechanisms

Any dimensions shall fulfil the dimensions in 7.1 or 7.2.

©IS
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Folding and adjusting mechanisms can cause a hazard if parts of the body can enter a gap between
parts and be trapped when the gap is closed.

The mechanisms shall be capable of being safely locked when the APTI is in any fixed working
configuration. The locking mechanism shall not increase any risk. It shall also be capable of being safely
locked when folded if it constitutes a risk for the user or assistant. The APTI shall fold in a manner that

does not cr

NOTE

eate a hazard.

slippage or movement.

“Safely locked” is intended to mean that a locking device will not create entrapment, or inadvertent

7.6 Inst

For safety
[EC 606011
shall be us

NOTE j

An APTI d
warning in
create stah
support pls

7.7 Temperature of parts that come into contact with human skin

The risk an
of parts th

If the APT
safety mec

The risk ar

a) theramge of ambient temperatures to be’expected during the intended use and foreseeable mis

NOTE
b)
<)
d)

tempe
the erg
the usg

For an AP
consider IH
person wit

hbility hazard

of stability (i.e. unintentional movement or overbalance) of any APTI, the relevantpart
1:2005+AMD1:2012+AMD2:2020, including IEC 60601-1:2005+AMD1:2012+AMD2:2020,
ed.

Relevant parts are dependent on the intended use of the product.

bsigned for use with multiple support platforms and combinations shall have the follow
the instructions for use: “Incompatible support platforms (e.g. a bed frame or mattress)
ility hazards.” The user information shall contain information gn‘the selection of compat
itforms and necessary dimensions and characteristics.

alysis shall identify hazards and evaluate the risk§associated with the surface temperat
it can come into contact with human skin duringthe intended conditions of use.

is intended to increase the user temperattre, the APTI shall be provided with a spe
hanism that will warn the operator when 41° is exceeded as required in IEC 60601-2-35.

alysis shall take account of the following:

These temperatures couyld,include direct exposure to sunshine, extreme cold, etc.
ratures that can resultfrom single fault conditions;
onomic data on aceeptable temperatures of touchable surfaces in ISO 13732-1;
 of an APTI by-people with insensate skin (i.e. cannot feel heat or cold) and/or damaged s

[ provided'with a heating function, the manufacturer shall conform with IEC 60601-2-35
C 60601-1 in the risk analysis. It can be justified to add an additional margin of safety f|
h immature and sensitive skin where heating devices are used for more than 6 hours.

s of
94,

ing
can
ible

ure

rific

[1S€E;

kin.

and
DI a

For an AP

I without a heating function the ergonomic data on acceptable temperatures of touchable

surfaces in IEC 60601-1, shall be used. The surface temperature shall not exceed 41 °C (see Table 4)
when measured by the methods of test in [IEC 60601-1.
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Table 4 — Allowable maximum temperatures for skin contact with an APTI applie

d part

Maximum temperature2b

°C
Applied part ofan APTI . Moulded material,
Metal and Glass, porcelain, .
s . . plastic, rubber,
liquids vitreous material
wood
Application of part t<1min 51 56 60
having contact with |1 min <¢< 10 min 48 48 48
apersonforatimet |44 .0 o 41 41 1

a
dur

app|
not

be d
b

the
inr

These temperature limit values are applicable for the healthy skin of adults, but in the limitation fortem
htion more than 10 min also disabled persons with sensible skin or no sensation have been considexed.
icable when large areas of the skin (10 % of total body surface or more) can be in contact with a.hot surf3
ppplicable in the case of skin contact with over 10 % of the head surface. Where this is the case, appropriat
etermined and documented in the risk management file.

Where it is necessary for applied parts to exceed the temperature limits of Table 4 in order to provide cli
risk management file shall contain documentation showing that the resulting benefitexé¢eeds any associg

perature for
[hey are not
ce. They are
e limits shall

hical benefit,
ted increase

[SO
wWw

NO'I
will

If a
AP
tem

risK.

7.8

An
erg

7.9

The
air

8

8.1

sk.

URCE: IEC 60601-2-52:2009+AMD1:2015, Table 243)  Copyright'©2015 IEC Geneva, Sy
w.iec.ch]

E The 41 °C will only occur in the test environment due te'waste heat during testing. This t
not come into contact with the human skin.

manufacturer cannot meet this requirement without impairing the intended perform
', each APTI should be supplied with a warnjug-identifying which surfaces can reag

perature than that specified and a description\of the precautions necessary to offset the

Ergonomic principles

APTI can be used not only by whom'it is primarily intended for, but also by an assisting |
pnomic principles set out in EN*614-1 should apply to all involved persons. See also 4.4.

Additional consideration

manufacturer shatlidentify and mitigate the specific hazards that can occur with the |
low into and outofenclosures intended for location within a support surface.

Safety of@lectrical equipment

General electrical requirements

vitzerland.

emperature

ince of the
h a higher
 increased

erson. The

blockage of

Th

roliowing standards 1or general electrical requirements snall apply:

[EC60601-1:2005+AMD1:2012+AMD2:2020 (All applicable clauses, if not otherwise specified in this

document);
IEC 60601-1-2;

[EC 60601-1-11 for application environment 4.

3) Reproduced with permission from [EC 60601-2-52:2009+AMD1:2015, Table 24. IEC has no responsibility for
the placement and context (including other content or accuracy) in which the extracts are reproduced, nor is IEC in

any

©IS

way responsible for the other content or accuracy therein.
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8.2 Electromagnetic compatibility

8.2.1 General

An APTI containing electrical or electronic devices/components shall conform to IEC 60601-1-2 and
shall, in addition, conform to 8.4, 8.5 and 8.6.

8.2.2 Emissions

The equipment shall meet the radiated emissions limits specified in CISPR 11.

The requir;

The requir

8.2.3
An APTI s}
10 V/m (R1]
shall be pe

If, as a res

ements in [EC 61000-3-2 shall apply, if applicable.
ements in [EC 61000-3-3 shall apply, if applicable.

Immunity

all, in addition to the requirements in IEC 60601-1-2, also be tested witha field strengt
1S value of the unmodulated carrier) in the frequency range of 800 MHz to 2,7 GHz. The
-formed in accordance with IEC 61000-4-3.

operation

NOTE 1
telephone(s
frequency c

NOTEZ2 4
equipment.
APTI.

can be necessary to assess the risk associated with the APTLwhen used in close proximity to mg
or other forms of transmitter. In this case, higher field\strength values over a broader rang

hn apply.

An APTI is used in a wide range of environments.and can be used in the presence of other electr
The electromagnetic compatibility (EMC) needs’to be carefully matched to the intended use of

8.2.4 Power frequency magnetic field immunity

When the ¢

a)
b)

the

electri
operat]

Perform th
equipment

NOTE )

quipment is tested in accordance with IEC 61000-4-8 using test level 4, at 50 Hz and 60 }

equipment shall operate safely in the presence of the applied field, and

ion in the presence-of the applied field.

e continuous-field immunity test specified in IEC 61000-4-8 on the equipment as table
Test the equipment for not less than one minute for each orientation of the applied field

or guidance, see A.7.

h of
test

11t of the application of this test, the APTI presents a hazard, or there is any unintenti¢nal
<[f the APTI, the APTI fails the test.
I

bile
e of

bnic
the

1z,

cally powered deviges) or electrically moved functions shall not make any unintentignal

top

8.3 Liqy

idlingress

Enclosures shall be classified according to the degree of protection against harmful ingress of water as

detailed in

[EC 60529.

For APTIs to be used in the Application environment 4, see IEC 60601-1-11.

Conformity is checked by tests in IEC 60529 with the APTI placed in the least favourable position for
normal use.

An APTI that is not in contact with water during normal use or reasonably foreseeable misuse (e.g.

during the

cleaning process) shall at least be protected to IPX2.

An APTI that is normally in contact with water or body fluids shall at least be protected to [PX4.
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An APTI that is temporarily submerged into water during normal use shall at least be protected to IPX7.

An APTI that is normally submerged into water during normal use shall at least be protected to [PX8.

If water unintentionally can come into an enclosure, there shall be a way for the liquid to get out of the
enclosure, or the liquid shall not cause any kind of hazard.

8.4

Interruption of power supply/supply mains to an APTI

In an emergency situation when mains voltage has been interrupted, essential performance functions

(pe

rformance necessary to achieve freedom from unacceptable risk), defined by the manufa

cturer (for

exa

Thd
sha

Con

8.5

Ele
acti
con
whyd
whyd

NO1
as Iq

8.6

nple the lowering of the back section) shall be able to be operated by other means.
1 be achievable within 30 s.
formity is checked by functional test in the most adverse conditions.

Hold to run activation

trically operable movements that can create a hazardous condition shall only be poss
vation of control devices that initiate and maintain operation,ofthe device only as long as

n released. Replacement of a hold to run function by an aGtomatic function shall only be J

E Non-electrically operable movements (e.g. by hattd or foot) are considered to conform with

Emergency stop functions

emergency position specified by the manufacturer (for example the lowering ofthe balck section)

ible by the
Fhe manual

frol is actuated and where the manual control automatically: returns to the ‘Stop’ or ‘Off’ position

ermissible

n reviewed and validated under appropriate risk management, design, and manufacturigg controls.

this clause,

ng as mass and velocity allow adequate control of e)g.;positioning without causing an unacceptalbple risk.

If the risk analysis demonstrates that there is a risk for the user or any other person around the APTI

toh
the

a)

b)

d)

e pinched or a single fault appearing’that can create a safety hazard as a potential way ¢
'e could be an emergency stop as.specified in ISO 13850 together with the following reqy

the APTI shall be designedito prevent accidental injury. If this is not feasible, the APT
moving;

the emergency stpp.device shall be readily accessible to the operator, and stop the
situation within-one action;

the stop devicesshall maintain the equipment in a safe position, but not interfere with an
performange functions, as defined by the manufacturer;

deSignated procedure;

0 mitigate,
irements:
shall stop

dangerous

y essential

the emergency stop device shall maintain the APTI in a stopped position until it is released by a

e)
f)

a safe stopping distance shall be considered In the risk analysis;

the designated procedure for the release of the emergency stop shall be different from the

movement needed to activate the emergency stop.
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9 Bioco

9.1 Bioc

mpatibility

ompatibility and toxicity

Materials that come into contact with the human body shall be assessed for biocompatibility using

ISO 10993-

1 and shall fulfil the following requirements:

NOTE1 Additional issues related to nanotechnology can also be considered, e.g. anti-microbial functions,

environmental impact (e.g. micro plastic) and performance over life.

a) the assessment shall take into account the intended use and contact by those involved in user care
or trarjsportation and storage of the APTI;

b) the AHTI shall be designed and manufactured in such a way as to reduce to a minimum, the rjsks
posed py substances leaking from the APTI. Special attention shall be given to substahces thatjare
carcinpgenic, mutagenic or toxic to reproduction and other substances of very high‘concern;

c) theredult of the assessment shall be incorporated in the risk analysis.

NOTE 2  Hor additional guidance and test methods, see Annex B.

9.2 Animal tissue

Where a device has been manufactured utilizing tissues of animalyorigin or their derivatives, a fisk

assessment shall be performed and documented in accordance with 1SO 22442-1.

10 Contamination

10.1 Liquid ingress

An APTI sHould be designed to minimize fluid ingress to help prevent cross infection.

Throughot its working life, the outside df an APTI will be regularly subject to contamination with

blood, urirle, faeces, other bodily secretions and bacteria. It is important that these contaminants|can

be easily removed from the surface afid‘that they are not able to reach the internal components of{the

APTI. Manpifacturers shall incorporate liquid and moisture management into the design, manufacfure

and risk mpnagement process to-prevent the ingress of fluids that support microbial growth.

Most APTI|will incorporate-axfluid impermeable cover. Where a cover is removable, consideration shall

be given td ensure that the,epenings do not create an opportunity for liquid ingress in normal use| for

example, by the use of flaid impermeable zips, or protective flaps over the closure.

Seams can|be a souree of liquid ingress therefore consideration should be given to the manufactufing

process usgd, totensure that the end product is as specified for the intended use.

Unless the mranufacturer has defined a replacement schedule for the fluid impermeable cover, the APTI

shall be designed using materials to ensure that it remains fluid impermeable throughout its expected
service life.

Any openings or vents in the fluid impermeable cover shall be constructed so that in normal use, they
will not create an opportunity for liquid ingress.

10.2 Cleaning and disinfection

An APTI, other than an APTI for single use, which can come into contact with body fluids shall be able
to be disinfected repeatedly according to the manufacturer’s instructions without compromising the
expected service life of the APTI.
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If an APTI is intended to be cleaned, deodorized and/or disinfected, the method and suitable cleaning
or disinfection materials shall be described in the information supplied by the manufacturer. The effect
of these cleaning and disinfection processes should be verified and validated.

In addition, the methods for inspection in relation to continued safe use shall be described in the
information supplied by the manufacturer.

It shall be included in the instruction for use that deviations from the manufacturer's cleaning and
disinfection instructions can cause serious hazards and adversely affect an APTI’s life and efficacy.

If an APTI is intended to be cleaned by automatic washing systems or hand-held jet stream or steam

was
and
sha
ISO

10.

Pro
con

hing, the details of the procedure, such as temperature, pressure, fjow and pH value
or rinsing solution shall be described in the instructions for use. Where practicablé
| be labelled with appropriate symbols to represent the method of cleaning, e.g. injaccor
7000 or equivalent.

3 Cross infection and microbial contamination

sidered, along with appropriate processes for mitigation and/or,_élinfination. Repair, cl

disi

cro$s contamination between occupants. If there is a difference between the daily/ week
and disinfection and the cleaning and disinfection when the product returns from a user an
stoage in order to be re-used by another person, the manufacttre shall inform about the tw
methods in the instructions for use.

Manufacturers shall provide cleaning and disinfection procedures that are compatible
materials of construction and the manufacturing processes. If the user and/or operator dey
thege procedures, the burden of validation of theteffectiveness of the deviation falls to tha
or ¢perator and it is up to the user and/or.operator to prove the proper effect of the cl
disinfection method.

Wh
per
tha

Dus
of 1
imp
life,

NO1
“Prd

NO1
infe

fection practices shall be developed to address these to maximize service life while

en developing cleaning protocols, the materials used should not have a detrimental eff
formance of the cover materials,including service life, and the protocol should not leave a
would be detrimental to the biocompatibility of the surface.

to ahigh risk of cross contamination, special consideration shall be given to exclusion or d
athogens that can be_ introduced to the surface by one occupant. These consideratio
lemented between-eecupants to ensure a safe environment for the user of the APTI thr

E1 Advice on‘cleaning and disinfection can be found in the British Health Trades Associatio
tect, Rinse &Pry” https://bhta.com/wp-content/uploads/2016/06/BHTA-PRD-A4-16pp.pdf

E2 . Proper application of the manufacturer’s instructions for use provides protection ag
ctiofi dnd microbial contamination where indicated.

bf cleaning
, the APTI
Hance with

cesses for examination of surfaces to detect the presence of defeets and contaminanits shall be

baning and
preventing
y cleaning
1 will go to
o different

b with the
riates from
user and/
baning and

fect on the
hy residues

isinfection
hs shall be
pughout its

n document

Fainst cross
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Annex A
(informative)

General information

A.1 Generalrequirements {see4.1)

An examplp of the methodology for development, manufacturing and promotion of an APTI isshow]

Figure A.1.
" Dé&ignpath |
i |
| |
| General :
| Manufacturer » Requirements and [« !
: Safety I

|
| |
I I
| |
! I
X ]|
Input Input
] v |
! I
: I
|
| Operators [ | Clinicalpractices :
| Safe use i :
| |
| H |
: A ? '
: L Inpyf e Feedback ---- :
| Usage path |
Figurg A.1 — Example of a methodology for development, manufacturing and promotion

of an APTI

A.2 Des

n in

igh controls (see 4.5)

The intent of the methodology in Figure A.2 is to bridge the gap between the manufacturer and the
institution selecting an APTI keeping patient safety in mind. Elements shown provide an overview to
help take into consideration key aspects of the development, manufacturing and promotion of an APTI.
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Review

User needs

Design input

Design process

740\
y’ Desigrfoutput
_—
Verification
E h Medical Hevice
Validation

Figure A.2 — Proposed design controls process

Clinical evaluation

post market surveillanjce

A.3 Packaging (see 5.1.9)

The packaging of an assistive product is intended to provide appropriate protection againjst damage,
detg¢rioration or contamination/during storage and transportation to the point of use. The various forms
of storage and the types of transportation that can be encountered therefore should be cons|dered, and
theleffectiveness of the-packaging checked.

A.4 Noise and-vibration (see 5.4)

Manufacturers should evaluate any noise and vibration emitted by APTI in all intended use
enviironments.

Wheréspecific standards are not available, manufacturers should determine what appropriafe methods
of testing are available in other standards and supplement these with a panel consisting of users with
disabilities, care givers and appropriate professionals to assess the acceptability of noise and vibration.

Sound pressure should be related to the circumstances in which an APTI is used.
Noise should be reduced as much as possible at its source.
Manufacturers should consider the following International Standards relating to the effects of vibration:

ISO 2631-1, ISO 5349-1 or ISO 5349-2.
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A.5 Flammability (see Clause 6)

When considering the flame resistance of an APTI, manufacturers should note that persons with a
disability can be at greater risk than able-bodied persons as they can be unable to escape from fire.

Hazards that should be considered include

a) smoker’s materials,

b) stoves, ovens and other cooking devices,

c) fires apd-etherspace-heaters,and

d) electrgstatic charges.

Particular fare is needed if an APTI can be used near or in conjunction with flammable substances.

It is recommended that the system is tested as a whole system and not as individual egmponents.
Every effort should be made to undertake flammability testing on the finished article. Tesfing
component parts that are in conformity with flammability tests relevant te ‘their material makg-up
does not, By design ensure that the product will pass the flammability requirements of the finighed
article.

Wherever [possible, the manufacturer should state that the suppgtt)surface has been tested in its
complete sfate and to the full scope of the test and make claim if only tested in part.

For examples of different test methods, see bibliography.

A.6 Ergonomic principles (see 7.8)

Guidance and requirements on the design and location of control actuators for able people in industty is

given in EN
to suit thei
a) theop
b) theop
13 N (¢
c) theop
a "pull
d) the op|
exceed
order

I disability. In most cases control fexées should not exceed the following:
brating force for levers used to‘activate or release a feature by hand should not exceed 6(

brating force for levers ysed'to hold or move a feature for a significant time should not exg
.g. ajoystick);

brating force for levers used to activate or release a feature by foot should not exceed 60
ng direction” and’100 N in a "pushing direction";

erating force for devices used to activate or release a feature by finger action should

fo facilitate the operation of a particular feature and also to avoid accidental operati

certai

be applied by the user is advisable, e.g. size, position and spacing between control mechani

ergonomic criteria should be considered. A minimum threshold for the operating forc

5 N. Persons with a disability can have a weakness and limited control of their limbg.

894-3. It should be used with cautien as persons with a disability can need special features

N;

eed

N in

not
In
DN,
e to

JUN

should

be appropriate.

A.7 Immunity (see 8.2.3)

When specifying the EMC performance of an APTI, manufacturers are recommended to consider the
already widely established environments:

a)
b)

c)

residential, commercial and light industrial;

industrial;

or near specific machinery, e.g. transmitters).
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other (typically meaning harsher environments and some specific places such as surgical theatres
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A user should be able to use an APTI in all the manufacturer’s intended environments of
APTI with the minimum of limitation. The manufacturer should make it clear in simpl

use for the
e language

when limitations exist by describing the circumstances that shall be avoided and should explain the
consequences of exposing the APTI to a potentially dangerous environment, e.g. radio transmitters. If

possible, any appropriate actions that will offset any hazard should be described.

A.8 Cleaning and disinfection (see 10.2)

An APTI should be easy to clean and should not incorporate features which will retain dust,

liquid and/

or contaminated material, except where the intended function of the APTI is to retain such material.

to ble disinfected repeatedly by readily available disinfectants according to manufacturer’s
without damage to the APTI.

A.9 Moisture vapour permeability/microclimate management

Many APTIs use a fluid impermeable cover that is water vapour permeable. This is des
allows water vapour transpired by the user (transepidermal water lgss or sweat) to pass t
cover, helping to keep the user’s skin dry. Some APTIs feature specifically engineered m
management devices to move moisture away from the body. In{some cases, the water vapo

An APTI, other than an APTI for single use, that can come into contact with body fluids Sh(:lﬂd be able
i

structions

rable as it
hrough the
croclimate
ir that has

pasped through the cover fabric can condense inside the covér,/This is undesirable as the warm moist
envlironment is ideal for the cultivation of mould and eviderice of water staining or mould growth can
wrdngly suggest that the cover has been breached. When using moisture vapour permgable cover
fabrics and microclimate management devices, consideration should be given as to hoy moisture

vappur will move both in and out of the cover.
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