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Forewo
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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-governm
liaison Witf ISO, also take part in the work. 1ISO collaborates closely with the International Electrot
Commissi@n (IEC) on all matters of electrotechnical standardization.
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al Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

ask of technical committees is to prepare International Standards. Draft International Standards
hnical committees are circulated to the member bodies for voting. Publication as an Inte
equires approval by at least 75 % of the member bodies casting a vote.

nal circumstances, when a technical committee has collected data of @different kind from that
ublished as an International Standard ("state of the art", for examplé), it may decide by a simple
participating members to publish a Technical Report. A Technical Report is entirely informative i

and does mot have to be reviewed until the data it provides are considered+te be no longer valid or useful.
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By developing a better understanding of the needs and requirements of those who use or who are affected by
standards, standards and standardization processes can be made more effective. Such improvements will
contribute to global harmonization efforts at all levels.

Continu
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can be facilitated by the appropriate use of relevant medical device standards.
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bus innovation is key to the advancement of medical device technology, contributing to mmor
ire. Standards supporting or referenced in regulatory requirements need to be developed.and
vay as to allow product innovation by industry while assuring safety and effectiveness.

development and periodic revision make medical device standards effective rand efficien
ng regulatory systems and for moving toward globally compatible regulation.

d within a given regulatory system, compliance with such standards may,be deemed to satisf]
hents. The regulatory acceptance does not, of itself, imply that such standards are mandatory.

device standards represent a consensus on requirements that foster innovation while proted

ized compliance with the regulations, a key element of timely market introduction of advance t

uld be based on the premise that:
hdards are based on experience or, in other words, are retrospective;
bvation may present unanticipated challénges to experience;

1, mandatory, application of standards may deter innovation;

ctive tool for the protectian of public health;

lity systems include‘provisions that address both innovation and experience;

brd keepingi-as well as the use of product and process standards.

e effective
applied in

tools for

y standards and guides can assist manufacturers to comply with legal requirements. If the stahdards are

y the legal

ting public

bchnology,

ration of a quality system, subject to assessment, has become widely acknowledged as a fundamental and

h provisions include field experience, risk analysis and management, phased reviews, documentation and
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Medical devices — Guidance on the selection of standards in
support of recognized essential principles of safety and
performance of medical devices
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Chnical Report considers and identifies certain significant standards and guides usefukinithe ass
ity of medical devices with recognized essential principles of safety and performance:

chnical Report is intended for use by manufacturers, standardization bodieS;-regulatory bodie
ity assessment purposes.

'ms and definitions

burposes of this Technical Report, the following terms and definitions apply.

hndard
I which includes fundamental concepts, principles and requirements with regard to gener
le to all kinds of a wide range of products, processes or services

Basic standards are sometime referred to as.horizontal standards.

andard

| which includes safety aspects applicable to several or a family of similar products, processes
th by two or more technical eommittees or subcommittees, making reference, as far as possibl
s

Group standards are (sojrietime referred to as semi-horizontal standards.

standard
I which includes all necessary safety aspects of a specific or a family of product(s), procs
5) within thé'scope of a single technical committee or subcommittee, making reference, as far a
standards and group standards

pssment of

s, and for

Al aspects

Dr services
e, to basic

bss(es), or
S possible,

NOTE

Product standards are sometime referred to as vertical standards.

3 Essential principles of safety and performance of medical devices

Essential principles of safety and performance (hereinafter called “essential principles”) provide general
requirements for design and production of all medical devices, ensuring their safety and performance. The concept
of essential principles was developed by the Global Harmonization Task Force (GHTF; see annex B). The concept
is intended to encourage convergence in the evolution of regulatory systems for medical devices.

To ensure that, where relevant, the essential principles are met, a manufacturer may use consensus standards
addressing the essential principles. Such standards provide a greater level of detail than can be expressed in the
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essential principles. Equally, legislators may find the essential principles and their related standards useful in the
context of regulatory systems for medical devices.

4 Use of standards and guides in support of regulatory requirements

4.1 Reference to standards

Basic standards have been and are being developed to address the essential principles which are applicable to all
kinds or a_wide range of medical devices. Basic standards provide the technical details needed to satisfy
compliance with the essential principles. In general, international consensus standards should be adgpted by
member bpdies without alteration. Their use is to be encouraged as this minimizes the proliferation of standards.

In some cpuntries, regulatory authorities accept the use of consensus standards as one means of demonstrating
compliance with relevant essential principles of safety and performance of medical devices.

When a cpnsensus standard is either (a) not utilized, (b) is not available, or (c) is_fot ‘applied in full, this is
acceptablg if an equivalent level of compliance with the essential principles of safety~and performance| can be
achieved gnd demonstrated through other means.

In the absg¢nce of international consensus standards, it may be appropriate fok regulatory authorities to accept the
use of regipnal, national consensus standards or industry standards.

Standards|suitable to address the essential principles should be based{on:

— aclosg relationship of the scope of the standard to one or more*of the essential principles;
— the clarity and completeness of the technical requirements-contained in the standard;

— the eXistence of methods for determining compliance*with each of the technical requirements in the stahdard;

— the ddfinition of clear criteria for determining that the technical requirements are met.

4.2 Conformity assessment
In assessing the conformity of a medical device with the essential principles, a manufacturer of a particular|medical
device may utilize parts of several standards and combine them in a way which is considered to be approgriate for
the devicel|in question.

The use df parts and/or eembinations of standards should be acceptable for conformity assessment plirposes.
Specific product standards are necessary where basic and/or group standards are inadequate.

5 Essential‘principles and references to relevant standards or guides

cina—a - medical device on -the markaet a3 manufacturar hac ta actahlich that tha annlicahle I
Before pldcing—a—medical-device onthe market—amanufacturer has toestablish-that the applicable—essential

principles of safety and performance have been met in a satisfactory way.

There may be a number of ways for a manufacturer to demonstrate compliance to essential principles.

In annex A, a number of significant standards are indicated which may be suitable for demonstrating compliance
with certain features of the related essential principles as listed in Table A.1.

When selecting standards from annex A, it is important to consider the type of the device and process concerned,

as some standards listed relate to particular families of devices, or processes (e.g. IEC 60601 relates to medical
electrical equipment; ISO 11140 relates to sterilization of health care products).

2 © 1SO 1999 — All rights reserved
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It is recognized that the requirements in a single standard may not meet all the features of a given essential
principle as related to a given device. Other standards may be available, or under development, that can assist in
demonstrating that device meets all the relevant essential principles.

The standards referenced in annex A may be used as a starting point and any reference material intended to be
used should be checked against a maintained source for the latest effective revision.

It is not possible in this Technical Report to identify all standards which may be used to meet particular essential
principles.

6 How to find relevant standards

The follpwing Internet addresses are available to aid in locating standards:
ISO hitp://www.iso.ch/

IEC hitp://www.iec.ch/

National] member bodies of ISO and IEC may have national standards equivalent to those listed ip annex A,
althougi the numbers may not be the same.

© 1SO 1999 — All rights reserved 3
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Annex A

Tables relating essential principles to standards

The list of standards in Table A.1 is to be used as a starting point and any reference material intended to be used

should be checked against a maintained source for the latest effective revision.
Standards if not all
of the spegific principle in the category. Where standards are limited to one or a few specific principles;references
are made $pecific to the associated principle.
Other typel of documents may be useful, in particular for standards writers.
Some of thiese documents are:
— I1SO Quide 51, Guidelines for the inclusion of safety aspects in standards.
— 1SO Quide 63, Guidance on the development of International Standards incthefield of health care techrjology.
— I1SO Juide 64, Guide for the inclusion of environmental aspects in proeduct standards.
— |EC 6p513, Fundamental aspects of safety standards for medicalelectrical equipment.
In this anniex, a number of significant standards are indicated which may be suitable for demonstrating compliance
with certaip features of the related essential principles. Otherstandards may be available, or under development,
that can agsist in demonstrating that a device meets all the-relevant essential principles.
Table A.1 — Relating essential principles to standards
Essertial principles of safety and References Standards and guides potentiall
perfofmance of medical devices applicable
l. GENERAL PRINCIPLES
Al Medical devices should be ISO 14971-1 Medical devices — Risk management —
designed and manufactured~in such a Part 1: Application of risk analysis
way that,| when used undefthe conditions . . . ] o
applicable, by virtuelof the technical of ISO 9001q PP
knowledge, experience, education or
training of intended users, they will not ISO 13488 Quality systems — Medical devices —
compronlise<thé clinical condition or the Particular requirements for the application
safety of patients, or the safety and health of ISO 9002
of users—or, WISTS  appricane, - Ot ISO 14969 Quality systems — Medical devices —
persons, provided that any risks which Guidance on the application of 1SO 13485
may be associated with their use UC” 1SO 13488 ppiicatl
constitute acceptable risks when weighed an
against benefits to the patient and are ISO 14155 Clinical investigations of medical devices
compatible with a high level of protection S | ific devi dard
of health and safety. ee also specific device standards.

© 1SO 1999 — Al rights reserved
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Essential principles of safety and

Standards and guides potentially

performance of medical devices References applicable
A.2 The solutions adopted by the ISO 14971-1 Medical devices — Risk management —
manufacturer for the design and Part 1: Application of risk analysis
construction of the devices should ISO 13485 Quality systems — Medical devices —
conform to safety principles, taking Particular requirements for the application
account of the generally acknowledged of 1ISO 9001
state of the art.
. . SO 13488 Qualtity systerms — nedical dgvices —
In _svlectmg the most appropriate Particular requirements for the-application
solutions, the manufacturer should apply of 1ISO 9002
the following principles in the following
order: ISO 14969 Quality systems — Medical devices —
. . . Guidance on the application of 1$0 13485
— identify hazards and the associated and 1SO 13488
risks arising from the intended use
and foreseeable misuse;
— eliminate or reduce risks as far as
ppssible (inherently safe design and
cpnstruction);
— where appropriate take adequate
protection measures including
alarms if necessary, in relation to
risks that cannot be eliminated,;
— inform users of the residual risks
dpe to any shortcomings of the
protection methods adopted.
A.3 |Devices should achieve the ISO 14971-1 Medical devices — Risk management —
perforance intended by the Part 1: Application of risk analysis
manufpcturer - and ~ be - designed, ISO 13485 Quality systems — Medical dgvices —
manufpctured and packaged in such g Particular requirements for the application
way thiat they are suitable for one or more of 1SO 9001
of the|functions within the scope of\the
definitipn of a medical device applicable ISO 13488 Quality systems — Medical dgvices —
in each jurisdiction. Particular requirements for the application
of ISO 9002
ISO 14969 Quality systems — Medical devices —
Guidance on the application of 1$0 13485
and ISO 13488
See also specific device standards.
A4 |The characteristics and ISO 14971-1 Medical devices — Risk management —
perforinances referred to in clauses A.1, Part 1: Application of risk analysis
A2 apd-A.3 should not be adversely [SO 13485 Quality systems — Medical devices —
affec_tgu to such a degree that the clinical Particular requirements for the application
conditions and safety of the patients and, of ISO 9001
where applicable, of other persons are
compromised during the lifetime of the ISO 13488 Quality systems — Medical devices —
device, as indicated by the manufacturer, Particular requirements for the application
when the device is subjected to the of ISO 9002
stresses which can occur during normal ISO 14969 Quality systems — Medical devices —
conditions of use and has been properly Guidance on the application of ISO 13485
maintained in accordance with the and I1SO 13488
manufacturer’s instructions. S o ) ]
ISO 14155 Clinical investigations of medical devices

See also specific device standards.

© 1SO 1999 — All rights reserved
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Table A.1 (continued)

Essential principles of safety and

Standards and guides potentially

performance of medical devices References applicable
A5 The devices should be designed, ISO 14971-1 Medical devices — Risk management —
manufactured and packed in such a way Part 1: Application of risk analysis
that their characteristics and perform- ) . .
ances during their intended use will not ISO 13485 ggg’gz lasryr ZteZ/?rSenTen?giglrczﬂeiewlciﬁ;tio_n
be adversely affected during transport of ISO 9001q PP
and storage taking account of the
instructions and informafion provided by ISO 13488 Quality systems — Medical devites —
the mandfacturer. Particular requirements for the@pplication
of ISO 9002
ISO 14969 Quality systems — Medical devices —
Guidance on the application of 1ISO|[13485
and ISO 13488
See also specific{device standards.
A.6 THe benefits must be determined ISO 14971-1 Medical devices — Risk management —
to outwe|gh any undesirable side effects Part 1: Application of risk analysis
for the parformances intended. ISO 13485 Quality) systems — Medical devices —
Particular requirements for the application
0f1SO 9001
ISO 13488 Quality systems — Medical devices —
Particular requirements for the application
of ISO 9002
ISO 14969 Quality systems — Medical devices —
Guidance on the application of 1ISO|[13485
and ISO 13488
See also specific device standards.
I REQUIREMENTS REGARDING
DESIGN|AND CONSTRUCTION
A.7 Chemical, physical and biological ISO 14971-1 Medical devices — Risk management —
propertiep Part 1: Application of risk analysis
ISO 13485 Quality systems — Medical devices —
Particular requirements for the application
of ISO 9001
ISO 13488 Quality systems — Medical devices —
Particular requirements for the application
of ISO 9002
ISO 14969 Quality systems — Medical devices —

Guidance on the application of 1ISO|13485

ISO 10993 series

and I1SO 13488
Biological evaluation of medical devices

See also specific device standards.

© 1SO 1999 — Al rights reserved
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Essential principles of safety and
performance of medical devices

References

Standards and guides potentially
applicable

A.7.1 The devices should be designed
and manufactured in such a way as
to ensure the characteristics and
performance referred to in Section | on
the "General Requirements”. Particular
attention should be paid to:

ISO 14969

ISO 10993 series

Quality systems — Medical devices —
Guidance on the application of ISO 13485
and 1SO 13488

Biological evaluation of medical devices

See also specific device standards.

— the choice of materials used,
articularly as regards toxicity and,
here appropriate, flammability;

o]

— the compatibility between the
materials used and biological
tissues, cells and body fluids, taking
arcount of the intended purpose of
the device;

— the choice of materials used should
reflect, where appropriate, matters
ich as hardness, wear and fatigue
rength.

n n

A.7.2 |The devices should be designed,
manufpctured and packed in such a way
as to| minimize the risk posed by
contaminants and residues to the persons
involved in the transport, storage and use

ISO 14969

ISO 10993 series

Quality systems — Medical devices —
Guidance on the application of 1$0 13485
and ISO 13488

Biological evaluation of medical glevices

and manufactured in such a way-that they
can bg used safely withthe' materials,
substgnces and gases,.-with which they
enter into contact during-their normal use
or during routine(procedures; if the
devices are intended to administer
medicinal products, they should be
designed and» manufactured in such a
way @s.”to' be compatible with the
medicinal/products concerned according

ISO 10993 series
ISO 11607

of the [devices and to the patients, taking 1ISO’11607 Packaging  for terminally |sterilized
account of the intended purpose of the medical devices

produgt. See also specific device standards.
Particylar attention should be paid to the

tissue$ exposed and the duration and

frequehcy of the exposure.

A.7.3 |The devices should be,designed ISO 14971-1 Medical devices — Risk management —

Part 1: Application of risk analysis
Biological evaluation of medical @levices

Packaging  for sterilized

medical devices

terminally

See also specific device standards.

to the provisions and restrictions
governing those products and that their
performance is maintained in accordance
with the intended use.

© 1SO 1999 — All rights reserved
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Table A.1 (continued)

Essential principles of safety and
performance of medical devices

References

Standards and guides potentially
applicable

A.7.4 Where a device incorporates, as
an integral part, a substance which, if
used separately, may be considered to be
a medicinal product/drug as defined in the
relevant legislation that applies within that
jurisdiction and which is liable to act upon

ISO 10993 series
ISO 11607

Biological evaluation of medical devices

Packaging  for sterilized

medical devices

terminally

See also specific device standards.

the body[with an action ancillary o that of
the devjce, the safety, quality and
usefulnegs of the substance should be
verified, ftaking account of the intended
purpose pf the device.

A.7.5 THe devices should be designed
and marjufactured in such a way as to

ISO 14971-1

Medical devices —Risk management —
Part 1: Application_of risk analysis

reduce t¢ a minimum the risks posed by . . . . , ,
substances that can leach from the ISO 10993 series Biological evaluation of medical devices
device. ISO 11607 Packaging? for terminally  sterilized
medical.devices
Segalso specific device standards.
A.7.6 THe devices should be designed ISO 14971-1 Medical devices — Risk management —
and marjufactured in such a way as to Part 1: Application of risk analysis
reduce, gs much as possible, risks posed See also specific device standards
by the unintentional ingress or egress of P |
substances into or from the devices
taking into account the device and the
nature of the environment in which it is
intended to be used.
A.8 Infection and microbial contami- ISO 14971-1 Medical devices — Risk management —
nation Part 1: Application of risk analysis
ISO 13485 Quality systems — Medical devices —
Particular requirements for the application
of ISO 9001
ISO 13488 Quality systems — Medical devigces —
Particular requirements for the application
of ISO 9002
ISO 14969 Quality systems — Medical devices —
Guidance on the application of ISO|13485
and ISO 13488
See also specific device standards.
8 © 1SO 1999 — Al rights reserved
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Essential principles of safety and

Standards and guides potentially

performance of medical devices References applicable
ISO 11135 Medical devices — Validation and routine
control of ethylene oxide sterilization
ISO 11137 Sterilization of health care products —
Requirements for validation and routine
control — Radiation sterilization
ISO 11134 Sterilization of health care prqducts —

ISO 11138 series

ISO 11140 series

ISO 11607

ISO 11737 series

ISO 13408 serjes

ISO/TR 13409

ISO 13683

ISO 14160

ISO 14161

ISO/TR 15843

Requirements for validatiomyangd routine
control —  Industrial\,~_moist  heat
sterilization

Sterilization of health care prqducts —
Biological indicatars

Sterilization¢of “health care prqducts —
Chemical-indicators

Packaging for terminally |sterilized
medical devices

Sterilization of medical deyices —
Microbiological methods

Aseptic processing of health care
products

Sterilization of health care prgducts —
Radiation sterilization — Substaptiation of
25 kGy as a sterilization dose fof small or
infrequent production batches

Sterilization of health care prqducts —
Requirements for validation angd routine
control of moist heat sterilization|in health
care facilities

Sterilization of single-use medicgl devices
incorporating materials of animal origin —
Validation and routine coptrol  of
sterilization by liquid chemical sterilants

Sterilization of health care prgducts —
Biological indicators — Guidange for the
selection, use and interpretation pof results

Sterilization of health care prqducts —
Radiation sterilization — Product families,
sampling  plans  verification] dose

ISO/TR 15844

experiments and sterilization dose audits

Sterilization of health care products —
Radiation sterilization — Selection of
sterilization dose for a single production
batch

© 1SO 1999 — All rights reserved
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Table A.1 (continued)

Essential principles of safety and
performance of medical devices

References

Standards and guides potentially
applicable

A.8.1 The devices and their manu-
facturing processes should be designed
in such a way as to eliminate or reduce
as far as possible the risk of infection to
the patient, user and, where applicable,
other persons. The design should allow

See also clause A.8.

ISO 14971-1

Medical devices — Risk management —
Part 1: Application of risk analysis

See also specific device standards.

easy hapdling  and, where necessary,
minimize| contamination of the device by
the patient or vice versa during use.

A.8.1.1 Tissues of non-human origin as
far as |considered a medical device
should ofiginate from animals that have
been suljjected to veterinary controls and
surveillarice adapted to the intended use
of the tigsues. National regulations may
require that the manufacturer and/or the
competent/regulatory authority should
retain information on the geographical
origin of {he animals.

Processing, preservation, testing and
handling [of tissues, cells and substances
of animal origin should be carried out so
as to projide optimal safety. In particular,
safety wijth regard to viruses and other
transferaple agents should be addressed
by implementation of validated methods
of eliminption or viral inactivation in the
course of the manufacturing process.

See also clause A.8.

ISO 14160

Sterilization of singleztise medical devices
incorporating materials of animal ofigin —
Validation and{~ routine contrpl  of
sterilization by liquid chemical sterifants

See also specific device standards.

A.8.1.2 In some jurisdictions, products
incorpordting human tissues, cells and
substances may be considered medical
devices.| In this case, selection,
processig, preservation, testing” and
handling [of tissues, cells and-substances
of such drigin should be carried out so as
to provide optimal saféety,”In particular,
safety wijth regard towiruses and other
transmissible agents should be
addressdd by implementation of validated
methods [of elifination or viral inactivation
in the [course of the manufacturing
process.

See also clause A.8.

See also specific device standards.

A.8.2 Devices delivered in a sterile state
should be designed, manufactured and
packed in a non-reusable pack and/or
according to appropriate procedures to
ensure they are sterile when placed on
the market and remain sterile, under the
storage and transport conditions laid
down, until the protective packaging is
damaged or opened.

ISO 14971-1

See also clause A.8.

Medical devices — Risk management —
Part 1: Application of risk analysis

See also specific device standards.

10
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Table A.1 (continued)
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Essential principles of safety and
performance of medical devices

References

Standards and guides potentially
applicable

A.8.3 Devices delivered in a sterile state
should have been manufactured and
sterilized by an appropriate, validated
method.

See also clause A.8.

See also specific device standards.

A.8.4 Devices intended to be sterilized
shoul

See also clause A.8.

ha_manufactiurad in annranriataly
BEe—HHaHtaCterea—H—appropratery

controlled (e.g. environmental) conditions.

ISO 14644 series

Cleanrooms and associated-, ¢ontrolled

environments

See also specific device standards.

A.8.5 |Packaging systems for non-sterile
devices should keep the product without
deterigration at the level of cleanliness
stipulated and, if the devices are to be
sterilized prior to use, minimize the risk of
microkjial contamination; the packaging
systenm should be suitable taking account
of the [method of sterilization indicated by
the mgnufacturer.

ISO 14971-1

See also clause A.8.

Medical devices —\Risk management —
Part 1: Applicationof risk analysis

See also specific device standardls.

A.8.6 [The packaging and/or label of the
device|] should distinguish  between
identicgl or similar products sold in both
sterile [and non-sterile conditions.

See note on labelling in A.13.1.

See also specific device standardls.

A.9 |Construction and environmental
properties

1ISO_14971-1

ISO 13485

ISO 13488

ISO 14969

IEC 60601 series

Medical devices — Risk managgement —
Part 1: Application of risk analysis

Quality systems — Medical dg¢vices —
Particular requirements for the application
of ISO 9001

Quality systems — Medical devices —
Particular requirements for the application
of ISO 9002

Quality systems — Medical devices —
Guidance on the application of 1$0 13485
and ISO 13488

Medical electrical equipment

See also specific device standards.

A.9.1 |If thetdevice is intended for use in IEC 60601 series Medical electrical equipment
combipation © with other devices or . . . .
equiprhent__the _whole _combination ISO 594 series Conical fittings with a 6 % (Luer) taper for

including the connection system, should
be safe and should not impair the
specified performance of the devices. Any
restrictions on use should be indicated on
the label or in the instructions for use.

Syringes, needies and cerain other
medical equipment

See also specific device standards.

© 1SO 1999 — All rights reserved

11


https://standardsiso.com/api/?name=9d87f325d1a4f6d81aad88a42b828280

ISO/TR 1

6142:1999(E)

Table A.1 (continued)

perfo

Essential principles of safety and

rmance of medical devices

References

Standards and guides potentially
applicable

— the

A.9.2 Devices should be designed and
manufactured in such a way as to remove
or minimize as far as is practicable:

risk of injury, in connection with

their physical features, including the

volume/pressure ratio—dimensional
Lo T T

ISO 14971-1

IEC 60601 series

Medical devices — Risk management —
Part 1: Application of risk analysis

Medical electrical equipment

See also specific device standards.

and

fore|
diti

ele
tem
pre
— risk
oth
inv
giv
— risk

where appropriate, the ergo-
ic features;

connected with reasonably
eeable environmental con-
ns, such as magnetic fields,

extdrnal electrical influences,

rostatic discharge, pressure,
erature or  variations in
sure and acceleration;

of reciprocal interference with
r devices normally used in the
stigations or for the treatment
n;

arising where maintenance or

ibration are not possible (as with

ants) from ageing of the
brials used or loss of accuracy of

measuring or control
hanism.

A.9.3 Dd
manufac
minimize
during n
condition
paid to
includes
substanc|
cause co

vices should be designed and
ured in such a way as to
the risks of fire or explosion
ormal use and in single fault
Particular attention should\be
devices whose intendéd,~use

exposure to  flammable
Es or to substancesCwhich could
mbustion.

1ISO 14971-1

IEC 60601 series

Medical devices — Risk management —
Part 1: Application of risk analysis

Medical electrical equipment

See also specific device standards.

A.10 Ds

IEC 60601 series

vices with a measuring function ISO 14971-1 Medical devices — Risk management —
Part 1: Application of risk analysis
ISO 13485 Quality systems — Medical devices —
Particular requirements for the application
of ISO 9001
ISO 13488 Quality systems — Medical devices —
Particular requirements for the application
of ISO 9002
ISO 14969 Quality systems — Medical devices —

Guidance on the application of ISO 13485
and 1SO 13488

Medical electrical equipment

See also specific device standards.
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Table A.1 (continued)

ISO/TR 16142:1999(E)

Essential principles of safety and

Standards and guides potentially

IEC 60601 series

performance of medical devices References applicable
A.10.1 Devices with a measuring ISO 14971-1 Medical devices — Risk management —
function should be designed and Part 1: Application of risk analysis
manufactured in such a way as to provide See also specific device standards
sufficient accuracy, precision and stability, P '
within appropriate limits of accuracy and
taking account of the intended purpose of
the dejice. The Timits of accuracy should
be indicated by the manufacturer.
A.10.2) The measurement, monitoring ISO 14971-1 Medical devices — Risk'management —
and display scale should be designed in Part 1: Application of tisk-analysis
line with ergonomic principles, taking o ,
account of the intended purpose of the See also specific deyice standargls.
device]
A.10.3] The measurements made by ISO 2955 Informatien\processing — Reprdsentation
devices with a measuring function should of Sl @nd’ other units in systems with
be exgressed in legal units as required by limited-Character sets
the legislation governing such expression .
of each jurisdiction in which the device is geeralso note in A.13.1.
to be qold. See also specific device standards.
A.11 |Protection against radiation ISO 14971-1 Medical devices — Risk management —
Part 1: Application of risk analysis
ISO 13485 Quality systems — Medical devices —
Particular requirements for the application
of ISO 9001
ISO 13488 Quality systems — Medical devices —
Particular requirements for the application
of ISO 9002
ISO 14969 Quality systems — Medical devices —

Guidance on the application of 1$0 13485
and 1SO 13488

Medical electrical equipment

See also specific device standards.

A11.1

A.11.1}1 Devices\/should be designed
and npanufactured in such a way that
exposlire of,patients, users and other
persorjs {o\radiation should be reduced
as farlLas’ possible, compatible with the

General

See also clause A.11.

See also specific device standardls.

intended purpose, whilst not restricting
the application of appropriate specified
levels for therapeutic and diagnostic
purposes.

© 1SO 1999 — All rights reserved
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ISO/TR 16142:1999(E)

Table A.1 (continued)

Essential principles of safety and
performance of medical devices

References

Standards and guides potentially
applicable

A.11.2 Intended radiation

A.11.2.1 Where devices are designed to
emit hazardous levels of radiation
necessary for a specific medical purpose

the benefit of which is considered to
outweigh the inherent _in_ the

risks.

See also clause A.11.

See also specific device standards.

emission| it should be possible for the
user to| control the emissions. Such
devices | should be designed and

manufacfured to ensure reproducibility
and tolerance of relevant variable
parametgrs.

A.11.2.2 | Where devices are intended to
emit potgntially hazardous, visible and/or
invisible [radiation, they should be fitted,
where practicable, with visual displays
and/or |audible warnings of such
emissions.

See also clause A.11.

See also specific{device standards.

A.11.3 UWnintended radiation

A.11.3.1| Devices should be designed
and manufactured in such a way that
exposurgd of patients, users and other
persons [to the emission of unintended,
stray or $cattered radiation is reduced as
far as possible.

See also clause A.11.

See also specific device standards.

A.11.4 Ipstructions for use

A.11.4.1| The operating instructions for
devices |emitting radiation should give
detailed |nformation as to the nature.of
the emitted radiation, means of protecting
the patiept and the user, and on ways of
avoiding [ misuse and of eliminating the

risks inhgrent in installation.

Seeg-also clause A.11.

See also specific device standards.

A.11.5 Ipnizing radiation

A.11.5.1 | Devices . intended to emit
ionizing radiationshould be designed and
manufactured in.such a way as to ensure
that, where\practicable, the quantity,
geometry _and energy distribution (or

See also clause A.11.

See also specific device standards.

quality) of radiation emitted can be varied
and controlled taking into account the
intended use.

A.11.5.2 Devices emitting ionizing
radiation intended for diagnostic radiology
should be designed and manufactured in
such a way as to achieve appropriate
image and/or output quality for the
intended  medical purpose  whilst
minimizing radiation exposure of the
patient and user.

See also clause A.11.

See also specific device standards.
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Table A.1 (continued)

ISO/TR 16142:1999(E)

Essential principles of safety and
performance of medical devices

References

Standards and guides potentially
applicable

A.11.5.3 Devices emitting ionizing
radiation, intended for therapeutic
radiology, should be designed and

manufactured in such a way as to enable
reliable monitoring and control of the
delivered dose, the beam type and

See also clause A.11.

See also specific device standards.

energy and, where appropriate, the energy
distribfition of the radiation beam.

A.12 |Requirements for medical devices
connegted to or equipped with an energy
source

ISO 14971-1

ISO 13485

ISO 13488

ISO 14969

ISO 14155
IEC 6060% series

Medical devices — Risk'management —
Part 1: Application of tisk analysis

Quality systems = ‘Medical devices —
Particular requirements for the application
of ISO 9001

Quality Systems — Medical devices —
Particular requirements for the application
of ISO 9002

Quality systems — Medical dg¢vices —
Guidance on the application of 1$0O 13485
and ISO 13488

Clinical investigations of medicalldevices
Medical electrical equipment

See also specific device standardgls.

A.12.1) Devices incorporating electronic
programmable systems should be
designed to ensure the repeatability,
reliabiity and performance of thesge
systenps according to the intended use: In
the event of a single fault condition«in‘the
systenp, appropriate means should be
adoptdd to eliminate or reduce\as far as
possibje consequent risks.

See-also clause A.12.

See also specific device standardgis.

A.12.2| Devices where(ihe safety of the
patien{s depends orian internal power
supply should be equipped with a means
of determining¢the state of the power

supply

See also clause A.12.

See also specific device standards.

A.12.3 Devices where the safety of the
patien{_depends on an external power

See also clause A.12.

See also specific device standardgls.

supply should include an alarm system to
signal any power failure.

A.12.4 Devices intended to monitor one
or more clinical parameters of a patient
should be equipped with appropriate
alarm systems to alert the user of
situations which could lead to death or
severe deterioration of the patient's state
of health.

See also clause A.12.

See also specific device standards.

© 1SO 1999 — All rights reserved
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ISO/TR 16142:1999(E)

Table A.1 (continued)

Essential principles of safety and
performance of medical devices

References

Standards and guides potentially
applicable

A.12.5 Devices should be designed and
manufactured in such a way as to
minimize the risks of creating electro-
magnetic fields which could impair the
operation of other devices or equipment
in the usual environment.

See also clause A.12.

A.12.6 Protection against electrical risks

Devices | should be designed and
manufacfured in such a way as to avoid,
as far ag possible, the risk of accidental
electric ghocks during normal use and in
single fgult condition, provided that the
devices are installed correctly.

See also clause A.12.

See also specific device standards.

A.12.7 Protection against mechanical

and therrpal risks

A.12.7.1|The devices should be
designed and manufactured in such a
way as [o protect the patient and user
against mechanical risks connected with,
for example, resistance to movement,
instabilitq‘and moving parts.

See also clause A.12.

See also specific device standards.

A.12.7.2|The devices should be
designed and manufactured in such a
way as tq reduce to the lowest practicable
level the risks arising from vibration
generatign by the devices, taking account
of technjcal progress and the means
available for limiting vibrations,
particulafly at source, unless the

See also clause(A12.

See also specific device standards.

vibrationg are part of the specified

performance.

A.12.7.2|The devices should) be | See alsoclause A.12. | See also specific device standards.
designed and manufactured. in) such a

way as tq reduce to the lowest.practicable
level thg risks arising -from the noise
emitted, | taking account of technical
progress|and of the means available to
reduce poise, <{articularly at source,
unless the noise emitted is part of the
specified|performance.

A.12.7.3 LTerminals and connectors to

See also clause A 12

See also Qpnnifin device standards

the electricity, gas or hydraulic and
pneumatic energy supplies which the
user has to handle should be designed
and constructed in such a way as to
minimize all possible risks.

A.12.7.4 Accessible parts of devices
(excluding any parts or areas intended to
supply heat or reach given temperatures)
and their surroundings should not attain
potentially dangerous temperatures under
normal use.

See also clause A.12.

See also specific device standards.
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