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reword

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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brent types of ISO documents should be noted. This document was drafted in accordan
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Introduction

This document specifies general requirements that are relevant to assistive products for tissue
integrity (APTI) in the lying position in different application environments such as hospitals, home care,
and institutions. Some of the devices can be used/reused in more than one application environment.
This means that different requirements and test methods can apply to the same Assistive Products
for Tissue Integrity (APTI), depending on the application environment. For an APTI to conform with
this document, all relevant clauses need to be fulfilled, depending on the type of APTI. For example,
some APTI do not include electrical components; therefore, the clauses related to electrical components
might not be relevant

APTI play 4 very important role in the prevention and treatment of pressure injuries. Another importfant
role in the prevention and treatment of pressure injury is the clinical practice and the clinical eyaluatfion.
Guidance dan be found in the NPUAP/EPUAP/PPPIA Guidelines, "Prevention and Treatment.of Presqure
Ulcers: Clinical Practice Guideline,” from 2014.

Surfaces applied on operating theatre tables can also impact in the process of patient managenjent
and may need to be taken into consideration. It should be recognized however, patient stability pnd
specialist gquipment used during an operation often create conflicting priorities-to those of an APT[.

Using this glocument, clinicians and manufacturers should consider the impact of other items (including
additional APTI) used in conjunction with an APTI on tissue integrity dnd safety.

This docurhent only covers general requirements to ensure safety of users. However, the intention is to
develop a geries of standards to cover the broad range of issues related to the APTI.
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Assistive products for tissue integrity when lying down —

Part 1:
General requirements

1

Thi
pro
hos
tor

Thi
wit

Thi

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
pitals, home care and institutions. This document applies to the safety of APTI; which ay
emain in situ during periods of lying, and to prevent and/or treat pressureiinjuries.

5 document covers a range of different lying support surfaces intendedto be used in c
h the appropriate support platform or as a whole integrated system:.

5 document also covers assistive products primarily intended-for tissue integrity for

lying position and assistive products for maintaining a lying position.

Thi

Thi
sup

5 document addresses the combination of a full body“support surface and an adjustabl
port platform. It also covers safety and performance test methods to ensure protect

injyries to the user.

Thi
ISO

04

12 ]

5 document specifies requirements and testmethods for APTI within the following classi
9999:2016:

33 06 Assistive products for tissueifitegrity when lying down such as but not limited to:

Mattresses and mattress overlays for pressure injury prevention;
Mattress coverings for pressure injury prevention mattresses.

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

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

pro

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

lying support surface. They are the following:

sliding-products that glide one way and lock the other way;

sheets and underlays in flexible materials with low friction;

5 document does not apply to lying support surfaces useddn combination with incubators

0 assistive
hts such as
e intended

mbination
Changing a
e mattress

on against

fications of

5. The only
part of the

fabric sold by the metre, cut as required for repositioning use;
powered turning product;

This 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:

©IS

leg positioners,
arm positioners, and

multipurpose body positioners.
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18 12 15 Bedding such as but not limited to:

draw sheets.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 554, S

ISO 9614-1
Part 1: Med

ISO 10993
manageme

ISO 13732
contact wit

[SO 14155,

ISO 15223
be supplied

1SO 22442
manageme

IEC 60601
essential pé

IEC 60601+
performan

IEC 60601+
performan

IEC 60601,
essential pé
in medical

IEC 60601
essential pe
electrical s]

IEC 60529,

oL oL bo. L £ e . L L b= i C Lyal] dor
MITUUru-uLrirtuspricrcs Jjur CUNUILtortirny urti/ur teotiry — OpeLyyICutivris

, Acoustics — Determination of sound power levels of noise sources using sound intensit)
surement at discrete points

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

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

Clinical investigation of medical devices for human subjects — Gaod clinical practice

1, Medical devices — Symbols to be used with medical devicelabels, labelling and informatio
— Part 1: General requirements

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

1:2006, Medical electrical equipment — Part*1: General requirements for basic safety
rformance

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

1-6, Medical electrical equipment.— Part 1-6: General requirements for basic safety and esser
te — Collateral standard: Usability

11-8, Medical electrical “equipment — Part 1-8: General requirements for basic safety
rformance — Collateral standard: General requirements, tests and guidance for alarm syst
plectrical equipment-and medical electrical systems

1-11, Medicdl-electrical equipment — Part 1-11: General requirements for basic safety
rformance = Collateral standard: Requirements for medical electrical equipment and meg
bstems_ used in the home healthcare environment

Degrees of protection provided by enclosures (IP Code)

risk

S to

n to

risk

and

tial

tial

and
ems

and
ical

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

IEC 61000-3-2, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic current
emissions (equipment input current <16 A per phase)

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

IEC 61672-1, Electroacoustics — Sound level meters — Part 1: Specifications
IEC 61672-2, Electroacoustics — Sound level meters — Part 2: Pattern evaluation tests

[EC 80601-2-35, Medical electrical equipment — Part 2-35: Particular requirements for the basic safety
and essential performance of heating devices using blankets, pads or mattresses and intended for heating
in medical use

EN '71(1 2-2017, lr'Ull Ill.tul C Cl”l‘l'l’ul CllIJ bUtJ Mlldjpul’dlllly LUI‘.:;)_I[UI dUlIlCOtl’b uovc PMI tz. TCQI‘: Irrc hods
EN [L041, 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 définitions apply.

[SO|and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

3.1
application environment 4
car¢ provided in a domestic area whépe the APTI is used to alleviate or compensate foif an injury,
disgbility or disease

Note 1 to entry: This excludes use:in all other application environments (e.g. nursing homes, rehabf{litation and
geriptric facilities) when an ARTL is purely designed for application environment 4.

[SOPRCE: IEC 60601-2-52,201.3.204, modified — "APTI" replaced "ME equipment”]

3.2
applied part
parf of the APTL(3.5) that in normal use comes into physical contact with the user of the APYI (3.5) or a
medlical system to perform its function

[SOPREEYXTEC 60601-1:2006, 3.8, modified — "APTI" replaced ME Equipment", "of the" replaced "for",
"us¢r®yeplaced "patient” and "necessary” and notes not included]

3.3
assistant
person who is helping a user (3.30) of the APTI (3.5)

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

instrument, equipment or technical system intended by the manufacturer to be used for the prevention,
treatment or alleviation of or compensation for impairment (3.13)

© IS0 2019 - All rights reserved 3
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3.5

assistive product for tissue integrity

APTI

surface intended to protect body tissue, designed to interface with the body when lying down (3.15) or
in adjusted position

3.6
bedding
items normally placed on a mattress (3.16)

EXAMPLE Mattress covers, underlays, sheets, blankets, quilts (duvets) and their covers, cushions, pillows,
bolsters and pillow cases.

3.7
body mass index
BMI
value deriyed from the mass (weight in kilograms) and height (in metres) of an individual, definefl as
the body njass divided by the square of the body length, expressed in units of kg/ni%,¢alculated by|the
following fprmula:

BMI = m/I2

where

m is thie mass in kg;

lis the|length in metres.

3.8
clinical evjaluation
assessmenf and analysis of clinical data pertainingto a medical device (3.21) to verify the clinical safety
and performance of the device when used as intended by the manufacturer

Note 1 to erftry: Can include a compilation of clinical data, any scientific literature and the results of any clipical
investigatiops (3.9), taking into account any,relevant harmonized standards.

Note 2 to enftry: Guidance for clinical data)evaluation is given in MEDDEV 2.7/1.
[SOURCE: IISO 13485:2016, 3.3, modified — notes added]

3.9

clinical inyestigation
systematid study into-liuman subjects, undertaken to verify the safety and performance of a spe¢ific
medical deyice (3.2X),under the manufacturer’s intended conditions of use

[SOURCE: 1S0,22523:2006, 3.7]

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]
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3.12

expected service life

time specified by the manufacturer during which the APTI is expected to remain safe for use (i.e.
maintain basic safety and claimed performance)

Note 1 to entry: Maintenance may be necessary during expected service life

[SOURCE: IEC 60601-1:2006, 3.28, modified — "APTI" replaced "ME equipment or ME system", "may"
replaced "can" and "claimed" replaced "essential"]

3.13
impairment
proplem in body function or structure, such as a significant deviation or loss

[SOPRCE: ICF 2001, WHO]

3.14
intended use
use|of a product, process or service in accordance with the specifications, instructions and ipformation
proyided by the manufacturer

Not¢ 1 to entry: This information includes pre-sale information.
[SOPRCE: ISO 14971: 2007, 2,5, modified — "of" replaced "of which"]

3.15
lying down
posjtion when the user (3.30) is in prone, supine, semi-récumbent or lateral on a full body support surface

3.16
mattress
fulllbody support surface designed to be placed directly on the existing bed frame

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

3.17
mattress overlay
addjitional 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"]

3.18
makimum load

Saf¢ Working Load
SWL
greptest permiissible load specified by the manufacturer

Note L to'entry: This load is related to safety of the product; e.g., strength and durability, and covers{the mass of
the kser{3-39)accesse riesrand-otherloadsplaced-ontheARLTI{3-5)

3.19
maximum user weight
greatest allowable user weight for the intended use of the APTI

3.20

medical bed

device for which the intended use (3.14) is sleeping/resting that contains a mattress support platform
and intended to assist in diagnosis, monitoring, prevention, treatment, alleviation of disease, or
compensation for an injury or handicap

[SOURCE: IEC 60601-2-52: 2009, 201.3.212, modified — notes are not included]
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3.21

medical device
instrument, apparatus, appliance, material, or other article, including software, whether used alone or
in combination, intended by the manufacturer to be used for human beings solely or principally for the
purpose of:

— diagnosis, prevention, monitoring, treatment, or alleviation of disease;

— diagnosis, monitoring, treatment, alleviation of, or compensation for an injury or handicap;

— investigation, replacement, or modification of the anatomy or of a physiological process;

— controll of conception;

and which
immunolog

does not achieve its principal intended action in or on the human body by pharmacolog
Fical, or metabolic means, but which can be assisted in its function by such means.

Note 1 to eIry: Devices are different from drugs and their biological evaluation requires a différent approad

Note2toe

3.22
minimum
lowest allo

3.23

ry: Use of “medical device” includes dental devices.

user weight
wable user weight for the intended use of the APTI

normal u

use of a prgduct, process, or service in accordance with the specifications, instructions, and informatg

provided

the manufacturer, not only intended for medi¢al use, but also, for example, maintena

service an transport

Note 1 to enfry: Normal use is not to be confused with intended use (3.14). While both include the concept of us

intended byj
not only the

[SOURCE: 1

3.24
operator
person ma

Note 1 to er
the user (3.3

3.25

the manufacturer, intended use (3.14) focuses on the medical purpose while normal use incorporj
medical purposes, but also maintenance;-service, transport, etc.

SO 17966: 2016, 3.19, modified ~=)'etc" deleted and "and" and note added]

haging the APTI (3.5)

9), the assistant(3:2), or the service personnel.

pressure injury

pressure u
localized d

cer
anage to the skin and/or underlying soft tissue, often over a bony prominence

cal,

—

on
[nce,

eas
ates

try: The operator-canbe a number of roles depending on the application environment; for exanpple,

Note 1 to entry: The injury can present as intact skin or as an open ulcer and can be painful. The injury occurs
as a result of intense and/or prolonged pressure or pressure in combination with shear. The tolerance of soft
tissue for pressure and shear can also be affected by microclimate, nutrition, perfusion, co-morbidities and the
condition of the soft tissue.

3.26
risk mana

gement

systematic application of management policies, procedures and practices to the tasks of analysing,
evaluating, controlling and monitoring risk

© ISO 2019 - All rights reserved
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3.27
single fault condition
condition in which a single means for reducing a risk is defective or a single abnormal condition is present

[SOURCE: IEC 60601-1:2006, 3.116]

3.28
technical documentation
manufacturer’s data that shows that an assistive product (3.4) conforms to the specified requirements

Note 1 to entry: For the purposes of this document, such requirements include requirements specified in this
docymTerntand/or any Tegutatory TeqUITEIents.

3.2p
usapility
chafacteristic of the user interface that establishes effectiveness, efficiency, ease of'user leprning and
usel satisfaction

[SOPRCE: ISO 14708-1:2014, 3.37]

3.3D
usejr
perpon for whom the APTI (3.6) is intended

Note 1 to entry: The user can also be the operator (3.24)

4 |General requirements and safety

4.1 General requirements

Thif document describes the minimum requirements and necessary APTI development actiyities to be
metl by manufacturer(s) or distributor(s).of an APTI to ensure safety and conformity with| applicable
stapdards. 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, manufagtured and
promoted for the appropriateiuse. Many application environments, types of caregivers and pgople sizes,
shapes and capabilities exist. These need to be considered during the development, manufadturing and
promotion of an APTI.

NOTE An exaniple’ of the methodology for development, manufacturing and promotion of|jan APTI is
givgn in A.1.

4.2| Intended use

4.2)12 General requirements

As part of this document, manufacturers shall develop an intended use statement for their APTI. This
should include the application environment, the appropriate patient population (based on patient risk),
and general medical claims (such as claims to reduce the risk of pressure injuries).

The intended use should be given proper consideration throughout the development of an APTI and
considered during risk evaluation.

4.2.2 Consideration regarding intended use

Defining the intended use of an APTI will help with identifying boundaries, thereby guiding users
through the selection and usage of an APTI, and developers through the development cycle. The

© IS0 2019 - All rights reserved 7
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objective is not to limit the use of an APTI, but to make sure the context in which the APTI is supposed
to be used is well defined and understood.

4.2.3

Intended use statement

4.2.3.1 Claims

To define better the intended use, it is key to identify what the APTI will do from a clinical standpoint.
These are called claims. These help to position the clinical value of the APTI.

Ultimately,
either a sp

NOTE '

4.23.2 A

Once claim
will enhan

EXAMPLE
selection prj

4233 |

In addition
the APTIu

User defin
Comprehe

Maximum
and in the

Maximum
instructiorn

Clearly def
application
relevant to

Ifan APTI has limits to suitable application environments, these shall be clearly stated in the instruc

for use. Th

Consideratj
users with

Isive APTI and targeted user descriptions will assist with the selection of an appropriate A

| lodkod b . P [ | b de. 4= 1 111 1 4= Ry R | | R I | LA |
CIAIIIS TTIALTU LU HITTITUTU UST STALTIITIILS STIdIT UT SUuUstdlitiditu diIu SUuppulritcua vy TVIUCT

cific test or a clinical evaluation showing the claimed outcome is provided by the APTE

here are some new standards planned to be developed to support the claims.

\PTI description

Ce the understanding of the physical characteristics of the APTI.

The manufacturer could define the overall dimension of the ARTI, 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
sers and the application environment(s) in whichcthe APTI can be used.

ion will at a minimum define both the type @f:caregivers and persons who can use the A

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

hnd minimum user weight shall be declared by the manufacturer and then be included in|
s for use and be labelled orithe APTIL.

ining the environment(s) will help provide guidance on where to use the APTI. Mulg
environments exist,such as acute care, long-term care, home care etc. This beco
ensure the approepriate risk mitigation strategy is applied.

b application-environments might modify the application of requirements.

ion should also be given to contraindications for an APTI, thereby providing caregivers
clearindications of potentially hazardous situations.

s are defined, the next step is to provide a description of the support surface. This descripf

1C€e,

—n

on

the

fine
PTI.
PTI.
use

the

iple
mes

fion

and

4.3 APT

I risk management

Manufacturers shall address potential APTI risks (e.g. using ISO 14971).1S0O 14971 provides a methodology
and a process for manufacturers to identify potential hazards and hazardous situations associated with
medical devices, to estimate and evaluate the associated risks and to control for these risks.

4.4 APT

441 Ge

I usability

neral

The manufacturer shall address usability using IEC 60601-1-6 when applicable. IEC 60601-1-6 provides
a methodology for manufacturers to assess the usability of a medical device.
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2 Design requirements in relation to persons with cognitive impairment

Cognitive impairment aspects shall be considered in the design, performance and use of an APTIL.

Considerations of cognitive impairment shall be addressed in the APTI’s technical documentation.

NOTE 1

Cognition is the understanding, integrating and processing of information. Cogniti

on involves

fundamental mental characteristics such as the capacity to learn, remember, understand, solve problems, plan,
keep focused, etc.

NOTE 2

For further guidance, see ISO 21801:—1 and ISO 21802.

4.5
Thr
a)
b)
NOT

4.6
Acl

req
ISO

4.7

Thd
wit

Design controls
ee types of input will help define a medical device and more particularly an APTI:
functional requirements characterize the APTI and are inherent to the design;
performance requirements characterize and quantify operational criterion of an APTI.

E For guidance on developing design control, see Figure A.2.

Clinical evaluation

nical evaluation in accordance with MEDDEV 2.7/1 shalldbe done for all APTIs. If a clinical
ires a formal clinical investigation, the clinical investigation shall conform to the requ
14155. A clinical evaluation shall always be done befare performing a clinical investigat

Foreseeable misuse

manufacturer shall assess risk the (e.g. using ISO 14971) to assess the compatibility (¢
h commonly used devices, and specify.eontraindications and cautions in the instructid

b

evaluation
ements of
n.

f the APTI
ns for use.

If the care provider chooses to combine'an APTI with another APTI or medical device in apother way

tha
ass

4.8

Wh
use
sha
use
be

inst

The

h indicated in the instructions fer use, it is the responsibility of the care provider to per
pssment.

Test conditions

en conducting perfermance testing, the APTI shall be tested in the intended configurat
[). However, if the APTI is of a multipurpose design that can be assembled in different
| be assembled according to instructions given by the manufacturer. If the APTI is intg
H in differentccombinations/configurations, then the most adverse combination/configut
ested. If-the APTI is delivered disassembled, it shall be assembled according to man
ructions:before testing.

tests are performed within the range of the environmental condition indicated in th

des

crintion
P

form a risk

on (for the
formats, it
nded to be
ation shall
ufacturer’s

b technical

Unless prescribed by the test document, the testing shall be performed in an environment in the normal
use environment and the designated environment shall be declared. If the conditions deviate from

ISO

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

Testare performed on a representative sample. Different samples may be used for each testif the validity
of the results is not significantly affected. Unless otherwise stated in a specific clause of this document,
the order of tests is not important. A new APTI can be chosen if the original test object breaks down,
and cannot be repaired, this is assuming the part or section of the APTI which breaks is not related to
the part or section of the APTI under testing: If it is directly related, the test would be deemed to have

1

Under preparation. Stage at the time of publication: ISO/DIS 21801:2018
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failed. Some tests relevant to the safe functioning of the APTI might have to be repeated on the new
APTIL. It is the responsibility of the manufacturer of the APTI to consider in each separate case.

If the APTI is tested by an independent test house, the decision shall be taken through cooperation of
the test house and the manufacturer.

4.9 Lifting and carrying means

If an APTI or a part of an APTI has a mass of 20 kg or more and the intended use is for it to be portable
or to be handled according to manufactures instructions, it shall either:

a) have ope or more carrying-handles suitably placed which enable portability of the APTI, or par}, to
be carried by two or more persons, or be provided with suitable handling equipment;

or

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

Manufactufers should note that other requirements may demand loads ofdess than 20 kg.

5 Safety requirements
5.1 Reqpirements for information supplied by the manufacturer

5.1.1 Geperal

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 Ipe sold and used in.

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

Where apgropriate, an APTI shall also’' conform with any standards regarding the electrical aspec{s of
the APTI, see Clause 8.

All information provided foran' APTI shall take into account the intended users, the conditions offuse
and any isdues specific toan-APTI types that are necessary for the safe and effective use of the APT|.

Special attention shallbe paid to the operator information, particularly the instructions on operatfion,
the design pof labels‘as well as the design and presentation of warnings.

NOTE 1 urthef guidance on requirements for persons with different types of impairments can be four|d in
ISO/IEC Guidé-7%1:2014, Tables 1, 2, 4 and 6, and 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 2  Further guidance on the preparation of instructions can be found in [EC 62079.

5.1.2 APTI traceability

The 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 appropriate
that the marking of an APTI is indicated on a visible part of the APTI and clearly mention the supplier/
manufacturer, its model or batch number, and its date of manufacture.
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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 shall be clearly
described. These will define intention, outcomes, qualifications, duration, and cost implications. All
relevant test, examinations and certifications will also be provided. Follow-up programs and updating
should be described.

5.1.4 Pre-sale information

Pre

a)

b)

‘)
d)

e)

f)

g)

h)

_sale information shallinclude the Fn”nmring-

information on how to obtain the user information in alternate formats appropriate
people with visual, reading or cognitive disabilities, if needed for user to safely operate

a description of the intended use and the intended environment;
maintenance instructions, if applicable;

if the APTI is intended to be cleaned, a description of the method.dnd suitable cleaning
including precautions needed to avoid corrosion or other damage, if applicable;

if the APTI is intended to be disinfected, a description gf the method and suitable
including any precautions needed to avoid corrosion or other damage, if applicable;

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

the weight expressed in kilograms and, if the*APTI can be dismantled or has any
parts, those parts which have a mass which:is heavier than 20 kg shall be separately
Manufacturers should note that other requirements may demand loads of less than 20 Kk

a list of accessories, detachable parts and materials that the manufacturer has determin
intended for use with the assistive product;

if a programmable controller is fitted, information on the method of programming, the ¢
required to carry out the programming and the effects on performance;

operator control adjustmlents;

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

instructions‘regarding transport of the APTI;
all infermiation shall, where practicable and possible, be available in pictogram;

measure sound pressure;

for use by
he APTI;

materials,

materials,

when it is

removable
identified.

e

bd as being

ompetence

storage or

minimum and maximum weight of equipment.

5.1.5 User information

User information shall be provided by the manufacturer with each APTI. Information shall contain all
instructions, pre-sale information and any warnings plus the following, as applicable, for each APTI:

a)
b)

c)

the location and the type of the unique identification code and lot number of the APTI;
the intended user;

any adjustments or setting requirements before the APTI can be used plus informati
adjustments or setting affect the APTI;

© IS0 2019 - All rights reserved
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d)

f)
g)

h)

j)

k)

D)

p)

q)

n)

m)

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

instructions on the operation of all controls;

the battery type and nominal voltage;

instructions for battery maintenance, replacement and verification as well as emergency backup
options if available;

instructions for operating the battery charger, including warnings regarding any potential safety

hazarg
instru

the po
and/of

L il £ loss S N L. 3 aY
ST g d POSSTUTITCY OT g a5 aCtUTITUTATIITS TIT CITCCITaT s TITE - ar <dy,

‘tions on dismantling and re-assembly of the APTI or any removable parts;

a method for handling during dismantling, assembly or carrying;

an appropriate warning that external sources of heat or cold (e.g. sunlight,or environme

condit

a clea
instru

if the 4
includ

if the
includ

if the i
awart

if the
squee

the ley
safety
flamm|

inform

if the A
follow
or mat
necess
platfor

ons) can impact the surface temperature of the APTI;

' warning stating that deviations from the manufacturer's ‘cleaning and disinfec
Ctions can cause serious hazards, and adversely affect the life and efficacy of the APTI;

APTI is intended to be cleaned, a description of the methdd and suitable cleaning mater
ng precautions needed to avoid corrosion/other damage;

APTI is intended to be disinfected, a description of the method and suitable mater
ng any precautions needed to avoid corrosion/qther damage;

htended purpose of the APTI cannot be metgyithout a hazard (e.g. holes, V-shaped openi
ing and instructions on how to operate the, APTI safely;

ntended purpose of the APTI canngt be met without a hazard due to moving parts
ing), a warning and instructions eniow to operate the APTI safely;

rel of resistance to ignition,of.materials stating the other standards with an equiva

pability standards exist, then all flammability standards which the APTI conforms with;
ation on the recycling.of used batteries and other parts of the APTI;

\PTI is designed.for use with multiple support platforms and combinations, it shall have
ng caution ifi-the instructions for use: “Incompatible support platforms (e.g. a bed fr
tress) can 'ereate safety hazards”. The user information shall contain criteria, such as
ary dimensions and characteristics as a guide for the selection of compatible sup
ms;

Itisre

sitions of points where the component parts can be gripped for safe moving and hand]ing

htal

fion

als,

als,

e.g.

lent

level or any other relevantiflammability standards the APTI conforms with. If no releyant

the
hme
the
ort

fommended to include instructions on how to solve simple problems for the ease of use (FAQ).

measu

re sound pressure;

minimum and maximum weight.

5.1.6 Service information and inspection

The service information shall contain all the pre-sale information, user information and instructions
necessary for the maintenance, adjustment and repair of the APTI and for the replacement of parts. The
service information shall be sufficiently detailed concerning inspection, preventative maintenance and
calibration, including the frequency of each. The service information shall provide information for the
safe performance of such routine maintenance necessary to ensure the continued safe use of the APTI.
Additionally, the service information shall identify the parts on which inspection and preventative

12
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maintenance shall be performed by service personnel, including the periods to be applied and details
about the actual performance of such maintenance.

Where applicable, manufacturers shall ensure that the procedures for periodic inspections and
preventative maintenance are clearly defined in the user documentation.

NOTE Annex C has further guidance.

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

5.1.7 Labelling

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

Detpchable parts of the APTI with a mass of more than 20 kg shall be marked with the actyal mass on
the[part.

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

5.1/8 Marking of user weight and maximum load

Theg APTI shall be marked with the maximum user weight, the minimum user weight, if appropriate,
and the maximum load, (for symbol see Figure 1).

A" oA "™

Figure 1 — Maximum/minimum user weight and maximum load

[SOPURCE: IEC 60601-2-52, 201.7.2.2.101}

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

5.19 Packaging

The hazards that can h&ycaused by inadequate protective packaging shall be assessed |n the risk
anallysis (see 4.3).

5.2| APTI which‘can be dismantled

5.2]1 General requirements

If it} is intended that the APTI can be dismantled for storage, transportation, cleaning the feassembly
Sha Lot craata o i acoant o ol

n
oTCtrocattTIT arraCcCC P TaoTC T IS

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

5.2.2 Small parts
Any part that can be detached without the use of a tool shall not fit wholly within the cylinder as

specified in EN 716-2:2017, 5.5 nor be of a size where it can create a choking hazard to small children
(under the age of 36 months).
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5.2.3 Fasteners and connections

If it is intended that the APTI can be dismantled for storage, transportation and/or cleaning and the
manufacturer uses single use fasteners, then the risk of attempted reuse of the single use fasteners
shall be considered and if necessary, mitigated, through risk analysis.

5.3 Resistance to corrosion

The risk of corrosion affecting the safety of the user or an assistant shall be assessed in the risk analysis.
The APTI or part of the APTI that is identified to be at risk of corrosion shall be sufficiently protected
against corresion—his-canbe-confirmedforexampleb Ha-the : z ordingte1S0-9227
or other appropriate test methods.

o1 > > e 10 ol P10y ct Py i o1t o1

5.4 Noige and vibration

If noise andl vibration are not part of the intended performance of the APTI, hazards and fiuisance from
noise and vyibration shall be assessed by risk management (see 4.3).

The audiblg noise produced by the APTI during its normal operation shall be measured using ISO 3746
and ISO 9614-1 with sound measuring equipment that are in accordance withi.1EC 61672-1. This sound
pressure lgvel shall be detailed in the accompanying documents. The noise-and vibration of the instaflled
device shall take into account the manufacturer’s recommendation and be considered in the perspn's
environment by the operator.

5.5 Sound audible acoustic energy

In normal fise, the person, operator and other persons shalknot 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 fthis
value Wwhen halving the cumulative exposure time over a 24 h period (e.g. 83 dBA for 12 h overa 24 h
period));

— 140 dB un-weighted dBA (peak) sound pressure level for impulsive or impact acoustic engrgy
(noise).

Interpolatipn or extrapolation is allowed for exposure times in accordance with the following formula,
80 - 10* log10(h/24), in dB, whére h is cumulative exposure time over a 24 h period.

Since perspns might have a-higher sensitivity to acoustic energy (noise), a lower level could be njore
appropriate. Consideration/should also be given to perception of auditory alarm signal.

NOTE he World Health Organization has recommended a maximum impulse or impact acoustic en¢rgy
(noise) level for children of 120 dB.

If the A-wejighted sound pressure level exceeds 80 dB, noise protection measures should be considefed.

Conformity is checked by measuring the maximum A-weighted sound pressure level in accordance with
ISO 11202 at the minimum distances of person, operator and other persons from the noise source in
normal use, and if necessary, calculating the sound pressure level produced by the APTI in accordance
with ISO 3746 or ISO 9614-1 with sound measuring equipment that are in accordance with IEC 61672-1.

The following conditions apply:
a) the APTIis operated under worst-case normal condition;

b) any protective means provided or called for in accompanying documents are to be in place during
sound measurement;

c) sound level meters used in the measurement shall conform to IEC 61672-1 and IEC 61672-2;
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the test room is semi-reverberant with a hard-reflecting floor. The distance between any wall or

other object and the surface of the APTI is not less than 3 m;

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

Default indicators

y installed

For critical functions, there shall be an audible and/or visible indicator signalling the failure mode of

criti

cal functions.

Thd

alarm or feedback signal shall be distinguished from the noise of the APTI itself eitherchy

frequency

or sound pressure level.
Where alarms are applicable, IEC 60601-1-8 shall apply, see Table 1.
Alarm conditions shall be assigned to one or more of the following prioritigsihigh priority, medium
prigrity or low priority. The priority of each alarm condition shall be disclose€d\in the instruction for use.
Prigrities can be identified in groups.
Corfformity is checked by inspection of the instructions for use and-in the risk management file.
Table 1 — Alarm condition-priorities
Pptential result of failure to respond Onset of potential harm?
to the cause of alarm condition ImmediateP Prompt¢ Delgyed!
Death or irreversible injury High priority High priority Mediun] priority
Reversible injury High,priority Medium priority Low pgriority
. . . . . . Low prjority or
Minor injury or discomfort Medium priority Low priority no alarpn signal

NOT
imn

actil

acti]
d

e

dea

'E  Where practicable, an APTI with a_th€rapeutic function incorporate an automatic safety mechanisiy
nediate death or irreversible injury caused by the APTI. See also appropriate particular standards.

on.

Onset of potential harm refers to when an injury occurs and not to when it is manifested

Having the potential for the evént\to develop within a period of time not usually sufficient for manual corr

Having the potential for.the event to develop within a period of time usually sufficient for manual correcti
on.
Having the potential for the event to develop within an unspecified time greater than that given under “pr

Where praeticable, APTI with a therapeutic function incorporates automatic safety mechanisms to prever
th or irreversible injury caused by the APTI. See also appropriate particular standards.

h to prevent

pctive

ve

pmpt”.

timmediate

[SO

URCE:IEC 60601-1-8: 2006, Table 1, "APTI" replaced "ME EQUIPMENT"]

5.7

Feedback

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

©IS
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6 Flammability

6.1 General

Manufacturers shall consider the environments and methods of use to which an APTI or any materials
that are usually used in combination with this APTI, will be exposed and take appropriate steps to
minimize any fire hazard.

The manufacturer shall include a warning in the instruction for use that the use of other materials in
combination with the APTI can degrade the fire performance.

NOTE I

Every effo
particular
flame retat

When an A

flammability standard’s guidelines.

Where pos
The manuf
to ensure
service life
washes th4

Manufact

ul
methods tlEe product passes in relevant documentation, product tags and labelling as appropriate

required b

or guidance, see A.5.

't should be made to use products which meet the flammability requirements as’it i
fmportance to persons with a disability who is unable to escape from a fire. The.use of 1
dant materials should be reviewed regularly, as there is continuous developuient in this f

LPTI is tested for flammability requirements, the test shall be performed according to

acturer should advise the user should there be any special cleaning or care requiremsd
he continued efficacy of a flame retardant. Should the flande retardant effect not last
of the product, the manufacturer shall warn and advige‘the user (for example numbe
t will remove the flame retardant effect).

ers should identify the relevant standards for their intended uses and specify which

y statute.

6.2 Flammability

The APTI
a)

if the manufacturer claims that an APTI is resistant to ignition it shall conform with the appropn

all conform with the following:

5 of
jon-
eld.

the

sible, the efficacy of any flame-retarding agents should last for the'service life of the product.

bnts
the
r of

test
and

jate

requirpments. Consideration shall\be made for other flammability requirements and fire soyrce

such

includ¢d in the instructionsfor-use;

or

b) if the

technifal documéntation and the APTI shall be supplied with a warning that it is not fl
resistgnt. If possible, the warning should be placed on the product and included in the instruct
for usg and a,description of the precautions required to offset the increased risk.

See the bibliography for examples of standards manufacturers may comply with.

by a cigarette, a small\flame, crib, or others. Flammability standards applied shal

linical benefitvoutweighs the risk of flammability, the reasons shall be included in

be

the
hme
ons

6.3 Moulded parts used as enclosures for electrical equipment

If a risk can be caused by an electronic component, the housing of the moulded part shall be tested in
accordance with IEC 60695-11-10 FV-2 or better. If the product is of a type that the user cannot escape
from or detect as a dangerous situation it shall be FV-1.

16

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=e346584948f18a394cf4e98e5bad47bc

7

7.1

1SO 20342-1:2019(E)

Mechanical safety

Prevention of traps for the human body

Holes in, and clearances between stationary parts that are accessible to the user and/or assistant
during the intended use of an APTI shall be as specified in Table 2. If the APTI is intended for both
adults 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?
Finger 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.

[SOPURCE: ISO 17966:2016, Table 4]

If th
cles

e intended purpose of an APTI cannot be met without a hazard caused by the size of ho
rance between stationary parts, a warning and instructiens on how to operate the APTI

les and the
cafely 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 b
so that correct safety distances can be applied.

NOTE1 AnAPTIlintended to be used by a child casialso be operated by an adult.

The design of parts that contain a hole or clearance shall take into consideration the forces

ap
NOT

On holes with the shape of a keyhole or V-shaped openings (7.3) the lower limit shall not a
inspecting the APTI for traps_for body parts, any flexibility/elasticity of adjacent parts sha
intd account.

Thg dimensions in [EC60601-2-52 regarding combination of mattress and constructional
bed and/or medical\béd should not be compromised.

7.2| Safety-of moving and folding parts

Unlgss the-dntended purpose of an APTI, or part of an APT], is to grip, cut, squeeze etc., or if th

use

ied in normal use.

canhot be achieved without a hazard such as risk of squeezing:

b specified,

Fhat can be

E2  Aforce might cause a hole/clearance to widen. This could then cause a failure, as shown i Table 2.

bply. When
Il be taken

part of the

e intended

a)

or

any moving parts that constitute a safety hazard shall be provided with guards that can only be

removed using a tool;

b) the gap between exposed parts of an APTI that move relative to each other shall be maintained

©IS

throughout the range of movement at less than the minimum value or more than the
value set out in Table 3:

02019 - All rights reserved
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Table 3 — Safe distances between moving parts

To avoid

Safe distances for adults

Safe distances for children2

Finger traps

Less than 8 mm or
more than 25 mm

Less than 4 mm or
more than 25 mm

more than 300 mm

Foot traps Less than 35 mm or Less than 25 mm or
more than 120 mm more than 120 mm
Head traps Less than 120 mm or Less than 60 mm or

more than 300 mm

a Also includes adults with a height of less than 146 cm, or a mass of less than 40 kg, or a Body Mass Index (BMI) of less

than 17.

[SOURLE: ISO 17966:2016, Table 3]

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

testing;

or

c) if cords (ropes), chains and drive belts are used, they shall either be confinéd so that they car
run off or jump out of their guiding devices, or a safety hazard shall be prevented by other mq
(mechanical means applied for this purpose shall be removable only using a tool);

or

d) the APRTI shall incorporate a control device which initiatesthe movement when it is operated
stops the movement when it is released (e.g. a spring loaded control device that returns to the s

positign when released).

NOTE 1

Also known as hold to run control operations;

bact

not
ans

and
top

Replagement of a hold to run function by anfautomatic function shall only be permissible when
validated under appropriated risk managenient, design, and manufacturing controls;

or

e) the AHTI shall incorporate a means for detecting that a person is in danger of being trapped
automptically activate a means-of-preventing injury (e.g. by stopping the movement).

18

For moving parts that can.cause squeezing, manufacturers shall take into consideration th

part/p
distan

The balrrier for preventing access to the fingers should be a safe distance from 200 mm represen

the rea

NOTE 3

arts of the body thatare at risk. The user/user group shall be specified, so that correct sa
Ces can be applied!

ch of 3 hand.

An APTI intended for a child can also be operated by an adult.

and

ose
fety

[ing

To avoid a hazard where parts of the body can be trapped when the APTT is folded, the following

shall b
the AP

or

e assessed:

TI shall incorporate means to protect the user from trapping and/or squeezing hazards;

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 the maximum
value set out in Table 3;

or
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— iftheintended purpose of an APTI cannot be met without a hazard such as squeezing, a warning and
instructions on how to operate the APTI safely shall be provided in the instructions for use.

If guards 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
the risk of a user being trapped by the head at any position.

A Vishaped opening should be at least 60°. This will reduce the risk for a user to be trapped l|>y the head
or dther parts of the body at any position.

For|the assessment of V-shaped openings, test methods are offered in IEC 60601-2-52.

Thg manufacturer should give information in the instructions for use about safe>combinations.

7.4| Surfaces, corners, edges and protruding parts

If npt required for the intended function of an APTI, all accessible edges, corners and surfages shall be
smg@oth and be free from burrs and sharp edges.

If npt required for the intended function, an APTI shall not have any protruding parts. Whete possible,
necpssary protruding parts shall have protection to prevent injury and/or damage.

Thegrequirements set in EN 1888:2012, 6.1.3, should apply.

NOTE For guidance on test methods for protruding parts see EN 716-2:2017, 5.10 and IEC 60601}1:2006, 9.3.

7.5 Folding and adjusting mechanisms

Anyf dimensions shall fulfil the dimensions in 7.1 or 7.2.

—_—

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

Theg mechanisms shall be(capable of being safely locked when the APTI is in any fixgdd working
configuration. The lockingymechanism shall not increase any risk. It shall also be capable of Heing safely
loclfed when folded ifit@onstitutes a risk for the user or assistant. The APTI shall fold in a mjanner that
does not create a hazard.

NOTE “Safely‘locked” is intended to mean that a locking device will not create entrapment, or|inadvertent
slippage or movement.

7.6| Instability hazard

For safety of stability (i.e. unintentional movement or overbalance) of any APTI, the relevant parts of
IEC 60601-1:2006 including 9.4 shall be used.

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

An APTI designed for use with multiple support platforms and combinations shall have the following
warning in the instructions for use: “Incompatible support platforms (e.g. a bed frame or mattress) can
create stability hazards.” The user information shall contain information on the selection of compatible
support platforms and necessary dimensions and characteristics.
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7.7 Temperature of parts that come into contact with human skin

The risk analysis shall identify hazards and evaluate the risks associated with the surface temperature
of parts which can come into contact with human skin during the intended conditions of use.

If the APTI is intended to increase the user temperature, the APTI shall be provided with a specific
safety mechanism that will warn the operator when 41° is exceeded as required in IEC 80601-2-35.

The risk analysis shall take account of:

a) therange of ambient temperatures to be expected during the intended use and foreseeable misuse;

NOTE These temperatures could include direct exposure to sunshine, extreme cold etc.
b) temperatures that can result from single fault conditions;
c) the ergonomic data on acceptable temperatures of touchable surfaces in ISO 1373241}
d) theusg¢ of an APTI by people with insensate skin (i.e. cannot feel heat or cold) and/or damaged skin.

For an APT|I provided with a heating function, the manufacturer shall conform.with IEC 80601-2-35 and
consider IHC 60601-1 in the risk analysis. It can be justified to add an additional margin of safety fpr a
person with immature and sensitive skin where heating devices are used for more than 6 hours.

For an APTI without a heating function the ergonomic data on acceptable temperatures of touchable
surfaces ir] IEC 60601-1, shall be used. The surface temperature_shall not exceed 43° C (see Tablp 4)
when meagured by the methods of test in IEC 60601-1.

Table # — Allowable maximum temperatures for skin contact with an APTI applied part

Maximum temperature?
°C
Applied part of an APTI ] Moulded material,
Metal and Glass, porcelain, .
.. . . plastic, rubbef,
liquids vitreous material
wood
Application] of part t<1min 51 56 60
having confact with |1 min <¢< 10 min 48 48 48
apersonforatimet [10 min<t 43 43 43

a2 These t¢mperature limit valués-are applicable for the healthy skin of adults, but in the temperature limitation fpr a
duration of fnore than 10 min, pérson with disability and/or with sensitive skin or no sensation have also been considefed.
They are nof applicable when lafge areas of the skin (10 % of total body surface or more) can be in contact with alhot
surface. Thdy are not applicable in the case of skin contact with over 10 % of the head surface. Where this is the dase,
appropriate [limits shallbe‘deétermined and documented in the risk management file.

[SOURCE: IEC 60601-1:2006, Table 24]

NOTE The43° C will only occur in the test environment due to waste heat during testing. This temperature
will not come nto contact with the human sKin.

If a manufacturer cannot meet this requirement without impairing the intended performance of the APTI,
each APTI should be supplied with a warning identifying which surfaces can reach a higher temperature
than that specified and a description of the precautions necessary to offset the increased risk.

7.8 Ergonomic principles

An APTI can be used not only by whom it is primarily intended for, but also by an assisting person. The
ergonomic principles set out in EN 614-1 should apply to all involved persons. See also 4.4.
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7.9 Additional consideration

The manufacturer shall identify and mitigate the specific hazards that can occur with the blockage of
air flow into and out of enclosures intended for location within a support surface.

8 Safety of electrical equipment

8.1 General electrical requirements

The, Fnllnwing standards for gpnprql electrical requirements shall apply'

— [IEC 60601-1:2006 (All applicable clauses, if not otherwise specified in this document);
— |IEC 60601-1-2;

— |IEC 60601-1-11 for application environment 4.

8.2| Electromagnetic compatibility

8.2]1 General

An APTI containing electrical or electronic devices/componénts shall conform to IEC 60401-1-2 and
shall, in addition, conform to 8.4, 8.5 and 8.6.

8.2]2 Emissions

Thd equipment shall meet the radiated emissions limits specified in CISPR 11.
Thg requirements in IEC 61000-3-2 shall apply; if applicable.

Theg requirements in shall IEC 61000-3-3apply, if applicable.

8.2{3 Immunity

An APTI shall, in addition to the requirements in IEC 60601-1-2, also be tested with a field $trength of
10 Y/m (RMS value of the unniodulated carrier) in the frequency range of 800 MHz to 2,7 GHz. The test
sha|l be performed in accordance with IEC 61000-4-3.

If, ds a result of thedapplication of this test, the APTI presents a hazard, or there is any unfntentional
opefration of the APTI, the APTI fails the test.

NOTE1 Itean‘be necessary to assess the risk associated with the APTI when used in close proximity to mobile
telephone(s) or other forms of transmitter. In this case higher field strength values over a broader range of
frequencyiean apply.

NOTEZ/ An APTI is used in a wide range of environments and can be used in the presence of othér electronic
equipment. The electromagnetic compatibility (EMC) needs to be carefully matched to the intended use of the APTI.

8.2.4 Power frequency magnetic field immunity

When the equipment is tested in accordance with IEC 61000-4-8 using test level 4, at 50 Hz and 60 Hz,
a) the equipment shall operate safely in the presence of the applied field;

and

b) electrically powered devices or electrically moved functions shall not make any unintentional
operation in the presence of the applied field.
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Perform the continuous field immunity test specified in I[EC 61000-4-8 on the equipment as table-top
equipment. Test the equipment for not less than one minute for each orientation of the applied field.

NOTE For guidance, see A.7.

8.3 Liquid ingress

Enclosures shall be classified according to the degree of protection against harmful ingress of water as
detailed in IEC 60529.

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

ity is checked by tests in IEC 60529 with the APTI placed in the least favourable positior] for

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.
An APTI that is temporarily submerged into water during normal use, shall atl€ast be protected to IPX7.
An APTI that is normally submerged into water during normal use shall atleast be protected to [PXB.

If water unjintentionally can come into an enclosure there shall be @way for the liquid to get out of|the
enclosure, pr the liquid shall not cause any kind of hazard.

8.4 Intefruption of power supply/supply mains to@an APTI

gency situation when mains voltage has beeintinterrupted, essential performance functions
(performahnce necessary to achieve freedom from unacceptable risk), defined by the manufacturer |(for

The emergency position specified by the manufacturer (for example the lowering of the back sectjon)
shall be achievable within 30 s.

Conformity is checked by functional tést in the most adverse conditions.

8.5 Hold to run activation

Electrically operable movemgnts that can create a hazardous condition shall only be possible by|the
activation [of control deyice(s) which initiate and maintain operation of the device only as long as
the manuafl control is-actuated and where the manual control automatically returns to the ‘Stog’ or
‘Off” positipn whenreleased. Replacement of a hold to run function by an automatic function shall
ermissible when reviewed and validated under appropriate risk management, design, jand

as long as mass and velocity allow ade

quate control

0 DV

of e.g. positioning without causing an unacceptable risk.

8.6 Emergency stop functions

If the risk analysis demonstrates that there is a risk for the user or any other person around the APTI to
be pinched or a single fault appearing that might create a safety hazard as a potential way to mitigate,
there could be an emergency stop as specified in ISO 13850 together with the following requirements:

a) the APTI shall be designed to prevent accidental injury. If this is not feasible the APTI shall stop
moving;

b) the emergency stop device shall be readily accessible to the operator, and stop the dangerous
situation within one action;
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c) the stop device shall maintain the equipment in a safe position, but not interfere with any essential
performance functions, as defined by the manufacturer;

d) the emergency stop device shall maintain the APTI in a stopped position until it is released by a
designated procedure;

e) asafe stopping distance shall be considered in the risk analysis;

f) the designated procedure for the release of the emergency stop shall be different from the
movement needed to activate the emergency stop.

9 (Biocompatibility

9.1 Biocompatibility and toxicity

Materials which come into contact with the human body shall be assessed fer’biocompatibility using
the[guidance in ISO 10993-1 and shall fulfil the following requirements:

NOTE1  Additional issues related to nanotechnology can also be considered e.g. anti-microbigl functions,
envjronmental impact (e.g. micro plastic) and performance over life.

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

b) [the APTI shall be designed and manufactured in suchia way as to reduce to a minimum the risks
posed by substances leaking from the APTI. Special attention shall be given to substahces which
are carcinogenic, mutagenic or toxic to reproductioh and other substances of very high ¢oncern;

c) |the result of the assessment shall be incorpprated in the risk analysis.

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

9.2 Animal tissue

Where a device has been manufactured utilizing tissues of animal origin or their derivatjves, a risk
ass¢ssment shall be performed.and documented according to ISO 22442-1.

10|Contamination

10.1 Liquid ingress
An APTI should be designed to minimize fluid ingress to help prevent cross infection.

Thrjoughatt its working life, the outside of an APTI will be regularly subject to contamirjation with
d,-urine, faeces, other bodily secretions and bacteria. It is important that these contanjinants can
STy TeImoved (TorT c SUridce diid tild cy dI'€ T100 dDIE 1O I'edcCl & ITTteTTIa OITIPO entSOfthe
APTI. Manufacturers shall incorporate liquid and moisture management into the design, manufacture
and risk management process to prevent the ingress of fluids that support microbial growth.

Most APTI will incorporate a fluid impermeable cover. Where a cover is removable, consideration shall
be given to ensure that the openings do not create an opportunity for liquid ingress in normal use, for
example, by the use of fluid impermeable zips, or protective flaps over the closure.

Seams can be a source of liquid ingress therefore consideration should be given to the manufacturing
process used, to ensure that the end product is as specified for the intended use.

Unless the manufacturer 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.
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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 Clea

ning 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 manufacturer’s instructions without compromising the
expected service life of the APTI.

If an APTI is intended to be cleaned, deodorized and/or disinfected, the method and suitable cleaning

or disinfec

ionmaterials shallhe described in the information cnpp]inr] hy the manufacturer-The effect

of these cle

In additioy
informatio

It shall be
disinfectio

If an APTI
washing, t
and/or rin
be labelled

10.3 Crosg

Processes
considered
disinfectio
cross cont
and disinfe
storage in
methods in

Manufactul
materials
these proc

h supplied by the manufacturer.

rers shall provide cleaning.and disinfection procedures that are compatible with

aning and disinfection processes should be verified and validated.

, the methods for inspection in relation to continued safe use shall be described in

included in the instruction for use that deviations from the manufactuner's cleaning
h instructions can cause serious hazards and adversely affect an APTI'slife and efficacy.

is intended to be cleaned by automatic washing systems or hand-held jet stream or st¢

5ing solution shall be described in the instructions for use. Where practicable, the APTI s
with appropriate symbols to represent the method of cleanivg.

s infection and microbial contamination

for examination of surfaces to detect the presence of defects and contaminants shal
, along with appropriate processes for mitigation and/or elimination. Repair, cleaning
h practices shall be developed to address . these to maximize service life while preven

ction and the cleaning and disinfection@When the product returns from a user and will g

brder to be re-used by another person,-the manufacture shall inform about the two diffe
the instructions for use.

f construction and the manufacturing processes. If the user and/or operator deviates f

or operato,
disinfectio

r and it is up to the user and/or operator to prove the proper effect of the cleaning
method.

the

and

bam

he details of the procedure, such as temperature, pressure, flow~and pH value of cleaning

hall

be
and
[ing

hmination between occupants. If there is.a*difference between the daily/ weekly cleaning

D to
fent

the
Fom

bdures, the burden of validation of the effectiveness of the deviation falls to that user and/

and

the

When dev¢loping cleaning)protocols, the materials used should not have a detrimental effect on
performanice of the coyvef materials, including service life, and the protocol should not leave any resic
that would|be detrimental to the biocompatibility of the surface.

ues

Due to th¢ high risk of cross contamination, special consideration shall be given to exclusion or
disinfectiopf pathogens that can be introduced to the surface by one occupant. These consideratjons
shall be imptemented betweeh—ocetpants—to—enstre—a—sate—envirenmenttor—the—dser—of—the—APTI

throughout its life.

NOTE1 Advice on cleaning and disinfection can be found in the British Health Trades Association document
“Protect, Rinse & Dry” http://bhta.com/wp-content/uploads/2016/06/BHTA-PRD-A4-16pp.pdf

NOTE 2  Proper application of the manufacturer’s instructions for use provides protection against cross
infection and microbial contamination where indicated.
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Annex A
(informative)

General information

A.1—Generalreguirements-{4 1)
- ek iy ikl ——=J
An e¢xample of the methodology for development, manufacturing and promotion of an APTI ¢an be seen
in Higure A.1.
Design|path
General
Manufacturer > Requirementsand <@ 3
Safety
Input Input
R Users
)
OF
N\t .
Operators nical practices ‘
. Safe use
———— )Input J rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr Feedback
Usage path
Figure A.1 &-Example of a methodology for development, manufacturing and promotion
of an APTI
A.2 “Design controls (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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User Needs

Review

Design Input

Design process

Clinical Evaluation
Post Market Surveillance

A.3 Pacl

The packa
deteriorati
of storage

and the eff]

A.4 Noi

Design output

A N

Medical Device
Verification

-
l

Validation

Figure A.2 — Proposed design controls process

kaging (5.1.9)

bing of an assistive product is-intended to provide appropriate protection against dam
on or contamination duringssterage and transportation to the point of use. The various fo
hnd the types of transportation that might be encountered therefore should be conside
bctiveness of the packaging checked.

se and vibration (5.4)

Manufactufers should-evaluate any noise and vibration emitted by APTI in all intended

environm

ts.

Where spefifi€standards are not available, manufacturers should determine what appropriate meth
of testing gre"available in other standards and supplement these with a panel consisting of users

hge,
'ms
red,

use

ods
vith

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 shou

Manufactu

ld be reduced as much as possible at its source.

rers should consider the following standards relating to the effects of vibration:

ISO 2631-1,1SO 5349-1 or ISO 5349-2.
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A.5 Flammability (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 which should be considered include

a)
b)
)
d)
Par
Itis

Eve
con
doe)
arti

Wh
cony

For

A.6

Gui
3.7
suit

a)
b)

c)

d)

smoker’s materials;

stoves, ovens and other cooking devices;

fivac and Aty cnaon b

electrostatic charges.

ficular care is needed if an APTI can be used near or in conjunction with flammable subs

s not, by design ensure that the product will pass the flammability requirements of t
cle.

plete state and to the full scope of the test and make claim if only tested in part.

examples of different test methods, see the bibliography.

Ergonomic principles (7.8)

Hance on the design and location of control actuators for able people in industry is given
his guidance should be used with caution as persons with a disability can need special
their disability. In most cases contrel forces should not exceed the following:

the operating force for levers used to activate or release a feature by hand should not ex

the operating force for levers used to hold or move a feature for a significant time should
13 N (e.g. a joystick);

the operating foreefor levers used to activate or release a feature by foot should not exc
a "pulling direetion" and 100 N in a "pushing direction";

the operating force for devices used to activate or release a feature by finger action
exceed.S _N. Persons with a disability can have a weakness and limited control of the
order to facilitate the operation of a particular feature and also to avoid accidental

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

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

ry effort should be made to undertake flammability testing on_the finished artic
ponent parts that are in conformity with flammability tests relevant to their materij

erever possible, the manufacturer should state that the\support surface has been td

Lances.

recommended that the system is tested as a whole system and not as indiyidual componjents.

le. Testing
il make-up
he finished

sted in its

in EN 894-
features to

reed 60 N;

not exceed

bed 60 N in

should not
r limbs. In
bperations,
force to be
sms should

be appropriate.

A.7 Immunity (8.2.3)

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

a)
b)

)

residential, commercial and light industrial;
industrial;

other (typically meaning harsher environments and some specific places such as surgic
or near specific machinery, e.g. transmitters).
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A user should be able to use an APTI in all the manufacturer’s intended environments of use for

the

APTI with the minimum of limitation. The manufacturer should make it clear in simple 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 (10.2)

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

nd/

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

An APTI, ofher than an APTI for single use, which can come into contact with body fluids shouldbe
to be disinfected repeatedly by readily available disinfectants according to manufacturer’s instruct
without d

A.9 Moikture vapour permeability/microclimate management

Many APT[s use a fluid impermeable cover that is water vapour permeablée. This is desirable 2
allows water vapour transpired by the user (transepidermal water loss or syweat) to pass through

hble
ons

s it
the

cover, helping to keep the user’s skin dry. Some APTIs feature specifically engineered microclinpate

management devices to move moisture away from the body. In some cases, the water vapour that
passed thrpugh the cover fabric can condense inside the cover. Thjs'is'undesirable as the warm m
t is ideal for the cultivation of mould and evidence of.water staining or mould growth
wrongly sfiggest that the cover has been breached. When using moisture vapour permeable c
fabrics angl microclimate management devices, consideration should be given as to how moist
vapour willl move both in and out of the cover.

has
oist
can
ver
ure
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Annex B
(informative)

Environmental and consumer related guidance

B.1—Assessment ofhazardous <1

1
D C OO I T C I T U T T ST Ut O O TR I C e O IT

e
Thip annex provides some general guidance to minimize hazardous chemicals in an APFI.Nt |s intended
to grovide some practical recommendations relevant to keep in mind.

B.2focuses on classes of chemicals which are of very high concern from a human health or environmental
pergpective (CMR, PBT, vPvB, and substances of equivalent concern) which cafbe found in all materials
andan APTI.

B.3[to B.6 contains recommendations for textiles, plastics, metals andiwooden parts.

B.2 Hazardous substances in all materials of an APTI

B.2l1 Substances of very high concern (SVHC): thé European approach on chenjicals

B.2|1.1 General

In 2006, the new EU regulatory framework cencerning the Registration, Evaluation, Aufhorisation
and Restriction of Chemicals (REACH, 1907/2006) was adopted. REACH requires an authorisation for
subktances of “very high concern” (other substances just require registration). These are CMR chemicals
(cafcinogenic, mutagenic and toxic for ‘leproduction), PBTs/vPvBs (persistent, bio accumulating and
toxic/very persistent and very bio-agcumulating substances) and substances identified [as causing
serjous and irreversible effects to humans or the environment equivalent to the effects mentioned on
a cgse-by-case basis. All these_substances will be identified in co-operation with the menjber states.
They are incorporated in a so*called “candidate list” which is published and periodically fipdated by
the[European Chemicals Agency (ECHA). Finally, substances requiring authorisation will be taken up in
Annex XIV of REACH.

B.2|]1.2 CMR Chemicals

CMR chemicals~€an belong to one of three different categories. For carcinogenic substarces this is
desfribed as\follows:

a) |Category 1: substances known to be carcinogenic to humans. There is sufficient evidence {o establish
atausal association between human exposure to a substance and the development of capcer.

b) Category 2: substances which can be regarded as if they are carcinogenic to humans by the
European Commission. There is sufficient evidence to provide a strong presumption that human
exposure to a substance can result in the development of cancer, generally on the basis of:

1) Appropriate long-term animal studies;
2) Other relevant information.

c) Category 3: substances which cause concern for man owing to possible carcinogenic effects but in
respect of which the available information is not adequate for making a satisfactory assessment.

There is some evidence from appropriate animal studies, but this is insufficient to place the
substance in Category 2.
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