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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance/are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria nieeded for the
different types of ISO documents should be noted. This document was drafted in accordance with the

editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attentior] is drawn to the possibility that some of the elements of this document may be the subject|of
patent rights. ISO shall not be held responsible for identifying any or all'such patént rights. Details|of
any patent rights identified during the development of the document will be in the“Introduction and jor

on the ISQ list of patent declarations received (see www.iso.org/patentsj.

Any trad¢ name used in this document is information given for the convenience of usetrs and does rjot

constitutp an endorsement.

For an ekplanation of the voluntary nature of standards, the¢meaning-of ISO specific terms apd
expressigns related to conformity assessment, as well.as infermation«about ISO's adherence to the
World Trqde Organization (WTO) principles in the Technical Barriers.to Trade (TBT) see www.iso.orjg/

iso/foreword.html.

This dodqument was prepared by Technical Committee ISO/TC 210, Quality management apd
corresponding general aspects for medical devicesyand 1EC/SC 62A, Common aspects of electrigal

equipment used in medical practice.

This third edition cancels and replaces the second edition (ISO 14971:2007), which has been technically

revised. The main changes compared to the previous edition are as follows:

A clapise on normative references has been.included, in order to respect the requirements for fixed
in Clquse 15 of ISO/IEC Directives, Part-2:2018.

The dlefined terms are updated and,marny are derived from ISO/IEC Guide 63:2019. Defined terins
are printed in‘italic to assist the reader in identifying them in the body of the document.

Definitions of bengfit,)reasonably foreseeable misuse and state of the art have been introduced.

Morelattentiomis given to the benefits that are expected from the use of the medical device. The tefm
benelfit-risk-analysis has been aligned with terminology used in some regulations.

It is ¢xplained that the process described in ISO 14971 can be used for managing risks associatpd

Wlth modical dovicoce includinathnco rolatod to data and cuctamec cocurity
................ HEH e g eSS Ferateato-aata eSSt S Se e itty-

The method for the evaluation of the overall residual risk and the criteria for its acceptability are
required to be defined in the risk management plan. The method can include gathering and reviewing
data and literature for the medical device and for similar medical devices and similar other products
on the market. The criteria for the acceptability of the overall residual risk can be different from the
criteria for acceptability of individual risks.

The requirements to disclose residual risks have been moved and merged into one requirement,
after the overall residual risk has been evaluated and judged acceptable.

The review before commercial distribution of the medical device concerns the execution of the risk
management plan. The results of the review are documented as the risk management report.

© ISO 2019 - All rights reserved
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— Therequirements for production and post-production activities have been clarified and restructured.
More detail is given on the information to be collected and the actions to be taken when the collected
information has been reviewed and determined to be relevant to safety.

— Several informative annexes are moved to the guidance in ISO/TR 24971, which has been revised
in parallel. More information and a rationale for the requirements in this third edition of ISO 14971
have been provided in Annex A. The correspondence between the clauses of the second edition and
those of this third edition is given in Annex B.

Any feedback or questions on this document should be directed to the user’s national standards body. A

comptetetistingofthesebodtescarrbe foumdat wwwisoorg/membershtmt—————————
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Introduction

The requirements contained in this document provide manufacturers with a framework within which
experience, insight and judgment are applied systematically to manage the risks associated with the
use of medical devices.

This document was developed specifically for manufacturers of medical devices on the bagis. of
established principles of risk management that have evolved over many years. This document could be
used as guidance in developing and maintaining a risk management process for other productsthat are
ot neceusaritmedical-dericesimsometrristietiomnsamtforsumpiersamd-othermarties ottt

medical dgvice life cycle.

eV v v c onrs—ancaTto oY aneo e vOTVEeT ne

This docyiment deals with processes for managing risks associated with medical ‘devices. Risks-can pe
related tq injury, not only to the patient, but also to the user and other persons. Risks can also’be relatpd
to damagg to property (for example objects, data, other equipment) or the environment.

Risk manfigement is a complex subject because each stakeholder can place a different value on the
acceptabllity of risks in relation to the anticipated benefits. The concepts of\risk management are
particulafly important in relation to medical devices because of the variety of stakeholders including
medical practitioners, the organizations providing health care, governmefnts; industry, patients and
members|of the public.

It is generally accepted that the concept of risk has two key components:

— the probability of occurrence of harm; and

— the cpnsequences of that harm, that is, how severe it might'be.

All stakelolders need to understand that the use of a medical device involves an inherent degree of rifk,
even aftelr the risks have been reduced to.an acceptable level, It is well known that in the context of a
clinical pfrocedure some residual risks remain. The acceptability of a risk to a stakeholder is influencpd
by the key components listed above and by the stakeholder’sperception of the risk and the benefit. Each
stakeholder’s perception can vary dependingupon their cultural background, the socio-economic ahd
educational background of the society coneerned and the actual and perceived state of health of the
patient. The way a risk is perceived also takes into.account other factors, for example, whether exposure
to the hagard or hazardous situation.seems to be involuntary, avoidable, from a man-made source, due
to negliggnce, arising from a poorly understood cause, or directed at a vulnerable group within society.

As one of{the stakeholders, the manufacturer reduces risks and makes judgments relating to the safgty
of a medikal device, includingithe acceptability of residual risks. The manufacturer takes into account
the genefally acknowledged state of the art, in order to determine the suitability of a medical device
to be plated. on the market forits intended use. This document specifies a process through which the
manufacturer of a medical device can identify hazards associated with the medical device, estimate apd
evaluate.fhe riskstassociated with these hazards, control these risks, and monitor the effectiveness|of
the contrpls throughout the life cycle of the medical device.

The decigiémto use a medical device in the context of a particular clinical procedure requires the residyal
risks to be balanced against the anticipated benefits of the procedure. Such decisions are beyond the
scope of this document and take into account the intended use, the circumstances of use, the performance
and risks associated with the medical device, as well as the risks and benefits associated with the clinical
procedure. Some of these decisions can be made only by a qualified medical practitioner with knowledge
of the state of health of an individual patient or the patient’s own opinion.

For any particular medical device, other standards or regulations could require the application of
specific methods for managing risk. In those cases, it is necessary to also follow the requirements
outlined in those documents.

vi © IS0 2019 - All rights reserved
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The verbal forms used in this document conform to the usage described in Clause 7 of the ISO/
IEC Directives, Part 2:2018. For the purposes of this document, the auxiliary verb:

— “shall” means that compliance with a requirement or a test is mandatory for compliance with this
document;

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

— “may” is used to describe permission (e.g. a permissible way to achieve compliance with a

reguirement or test):
1 J7

— “can” is used to express possibility and capability; and

— “must” is used to express an external constraint that is not a requirement of thedocumenit.

© 1S0 2019 - All rights reserved vii
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Medical devices — Application of risk management to
medical devices
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medical device, to estimate and evaluate the associated risks, to control'these risks,'and t
effectiveness of the controls.

le requirements of this document are applicable to all phases of the life cycle of a medical d
ocess described in this document applies to risks associated with amedical'device, such as ris
biocompatibility, data and systems security, electricity, moving parts, radiation, and usabil

le process described in this document can also be applied'to;produéts that arenot necessaril
vices in some jurisdictions and can also be used by others involved'in the medical device life

1is document does not apply to:
decisions on the use of a medical device in the.context.of any particular clinical procedure;
business risk management.

1is document requires manufacturers to establish objective criteria for risk acceptability buf
ecify acceptable risk levels.

Kk management can be an integral partwofa quality management system. However, this docur
t require the manufacturer te have a:guality management system in place.

TE Guidance on the applicationbf this document can be found in ISO/TR 24971[2],

Normative references

lere are no riormative-references in this document.

Terms and-definitions
rthe purposes of this document, the following terms and definitions apply.

D and‘[EC maintain terminological databases for use in standardization at the following add

1l devices,
cribed in
hted with
b monitor

byice. The
ks related

ty.

y medical
cycle.

or

does not

nent does

resses:

SO Ontine browsing ptatform: avaitable at Nttps://WWWw.150.0rg/0bp

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

31

accompanying documentation
materials accompanying a medical device (3.10) and containing information for the user or those
accountable for the installation, use, maintenance, decommissioning and disposal of the medical device
(3.10), particularly regarding safe use

Note 1 to entry: The accompanying documentation can consist of the instructions for use, technical description,
installation manual, quick reference guide, etc.

© IS0 2019 - All rights reserved
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Note 2 to entry: Accompanying documentation is not necessarily a written or printed document but could involve
auditory, visual, or tactile materials and multiple media types.

3.2

benefit

positive impact or desirable outcome of the use of a medical device (3.10) on the health of an individual,
or a positive impact on patient management or public health

Note 1 to entry: Benefits can include positive impact on clinical outcome, the patient’s quality of life, outcomes
related to diagnosis, positive impact from diagnostic devices on clinical outcomes, or positive impact on
public health

3.3
harm
injury or damage to the health of people, or damage to property or the environment

[SOURCE{ ISO/IEC Guide 63:2019, 3.1]

3.4
hazard
potentialfsource of harm (3.3)

[SOURCE{ ISO/IEC Guide 63:2019, 3.2]

3.5
hazardous situation
circumstance in which people, property or the environment is/dare exposed-to'one or more hazards (34)

Note 1 to ¢ntry: See Annex C for an explanation of therelationship’between hazard and hazardous situation.
[SOURCE{ ISO/IEC Guide 63:2019, 3.3, modified.— Notetl to entry.added.]

3.6
intended|use

intended|purpose
use for which a product, process (3.14) or service is intended according to the specifications, instructions
and information provided by the manufacturer (3.9)

Note 1 to ¢ntry: The intended medical(indication, patient population, part of the body or type of tissue interacted
with, user|profile, use environmentand operating principle are typical elements of the intended use.

[SOURCE{ ISO/IEC-Guide 63:2019, 3.4]

3.7
in vitro diagnostic medical device
IVD medical device

device; whether-used alone or in combination, intended by the manufacturer (3.9) for the in vitiro
examinationofispecimens derived from the human body solely or principally to provide information for
diagnosti

[SOURCE: ISO 18113-1:2009, 3.27, modified — NOTE deleted.]

3.8

life cycle

series of all phases in the life of a medical device (3.10), from the initial conception to final
decommissioning and disposal

[SOURCE: ISO/IEC Guide 63:2019, 3.5]

2 © IS0 2019 - All rights reserved
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3.9

manufacturer

natural or legal person with responsibility for the design and/or manufacture of a medical device (3.10)
with the intention of making the medical device (3.10) available for use, under his name, whether or not
such a medical device (3.10) is designed and/or manufactured by that person himself or on his behalf by
another person(s)

Note 1 to entry: The natural or legal person has ultimate legal responsibility for ensuring compliance with all
applicable regulatory requirements for the medical device in the countries or jurisdictions where itis intended to
be made available or sold, unless this responsibility is specifically imposed on another person by the Regulatory

A a) e LD AN adela 4=l b P
ot l\._y Ll\n) VVILIIIIT LIIdUl Jul ISUICLIUIL.

Ndte 2 to entry: The manufacturer’s responsibilities are described in other GHTF guidance decumepts. These
regponsibilities include meeting both pre-market requirements and post-market requirements, such as adverse
event reporting and notification of corrective actions.

Ndte 3 to entry: “Design and/or manufacture” may include specification development, pfoduction,
fabrication, assembly, processing, packaging, repackaging, labelling, relabelling, sterilization, instdllation, or
remanufacturing of a medical device; or putting a collection of devices, and possibly-ether products, tqgether for
a medical purpose.

Nate 4 to entry: Any person who assembles or adapts a medical device thathas already been supplied by another
person for an individual patient, in accordance with the instructions for use, is 1ot the manufacturen, provided
the assembly or adaptation does not change the intended use of the medieal device.

Nqte 5 to entry: Any person who changes the intended.use of,or'modifies, a medical device without| acting on
behalf of the original manufacturer and who makes-it availableXfor use under his own name, should be donsidered
the manufacturer of the modified medical device.

Ndte 6 to entry: An authorised representative, distsiblittor or importer who only adds its own address and
coptact details to the medical device or the packaging) withoutcovering or changing the existing labelling, is not
copsidered a manufacturer.

Ndte 7 to entry: To the extent that an‘accessofy is subjectto the regulatory requirements of a medical fevice, the
person responsible for the desigin and/or manufacture of that accessory is considered to be a manufacturer.

[SPURCE: ISO/IEC Guide'63:2019, 8.6}

3.10

medical device
inptrument, apparatus,~-implement;.machine, appliance, implant, reagent for in vitro use, software,
mhpterial or other similar or related article, intended by the manufacturer (3.9) to be used, alone or in
combination, for human beings, for one or more of the specific medical purpose(s) of

— diagnosis prevention, monitoring, treatment or alleviation of disease,
~ ~diagngsis, monitoring, treatment, alleviation of or compensation for an injury,

— invéstigation, replacement, modification, or support of the anatomy or of a physiological process,

— SuUpporting or sustaining tife,

— control of conception,

— disinfection of medical devices (3.10),
— providing information by means of in vitro examination of specimens derived from the human body,

and which does not achieve its primary intended action by pharmacological, immunological or metabolic
means, in or on the human body, but which may be assisted in its function by such means

Note 1 to entry: Products which can be considered to be medical devices in some jurisdictions but not in others
include:

© IS0 2019 - All rights reserved 3
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— disinfection substances;

— aids for persons with disabilities;

— devices incorporating animal and /or human tissues;

— devices for in vitro fertilization or assisted reproduction technologies.

[SOURCE: ISO/IEC Guide 63:2019, 3.7]

3.11

o |
CVIUCricc

objective
data supy

Note 1 to ¢
[SOURCE
3.12

post-production
e life cycle (3.8) of the medical device (3.10) after the design hasbeen completed.and the medi¢

partof th
device (3.

EXAMPLE|
decommis

3.13
procedur
specified

Note 1 to ¢
[SOURCE

3.14
process
set of intq

Note 1 to
context of]

Note 2 to
generally

Note 3 to ¢
[SOURCE

3.15
reasonal

orting the existence or verity of something

[SO0 9000:2015, 3.8.3, modified — Note 2 to entry deleted.]

10) has been manufactured

Transportation, storage, installation, product use, ‘maintenance, repair, product chang
sioning and disposal.

e
way to carry out an activity or a process (3:14)

ntry: Procedures can be documented or.not.

IS0 9000:2015, 3.4.5]

rrelated or interacting activitiesthat use‘inputs to deliver an intended result

entry: Whether the “intended.result” of a process is called output, product or service depends on ]
the reference.

entry: Inputs.to a process are generally the outputs of other processes and outputs of a process 3
he inputs ta other pfoceésses.

ntry: Two or more interrelated and interacting processes in series can also be referred to as a proced

[SO 9000:2015, 3.4.1, modified — Notes to entry 4, 5 and 6 are deleted.]

ly.foreseeable misuse

useof a |

ntry: Objective evidence can be obtained through observation, measurement, test or by other means|

roduct or system in a way not intended by the manufacturer (3.9), but which can result fr

m

readily predictable human behaviour

Note 1 to entry: Readily predictable human behaviour includes the behaviour of all types of users, e.g. lay and
professional users.

Note 2 to entry: Reasonably foreseeable misuse can be intentional or unintentional.

[SOURCE: ISO/IEC Guide 63:2019, 3.8]

© ISO 2019 - All rights reserved
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3.16
record
document stating results achieved or providing evidence of activities performed

Note 1 to entry: Records can be used, for example, to formalize traceability and to provide evidence of verification,

preventive action and corrective action.
Note 2 to entry: Generally records need not be under revision control.

[SOURCE: ISO 9000:2015, 3.8.10]

3.17
reasidual risk
rigk remaining after risk control (3.21) measures have been implemented

~

[SPURCE: ISO/IEC Guide 63:2019, 3.9]

3.18
risk

combination of the probability of occurrence of harm (3.3) and the severity.(3.27), of that harm

[SPURCE: ISO/IEC Guide 63:2019, 3.10, modified — Note 1 to entry deleted.]

3.19
risk analysis

sylstematic use of available information to identify hazards((3:4) and to estimate the risk (3.18))

[SPURCE: ISO/IEC Guide 63:2019, 3.11]

3.20
risk assessment
ovierall process (3.14) comprising a risk analysis/(3.19) and-a risk evaluation (3.20)

[SOURCE: ISO/IEC Guide 51:2014,3.11]

3.p1

risk control

propcess (3.14) in which decisions.are made and measures implemented by which risks (3.18) ar
to} or maintained within, specified levéls

[SPURCE: ISO/IEC Guide'v3:2019,3.12]

3.2
risk estimation

prpcess (3.14)used to assign values to the probability of occurrence of harm (3.3) and the sever

offthat harm
[SODURCE=TSO/IEC Guide 63:2019, 3.13]
3.23

(3.3)

b reduced

ity (3.27)

risk evaluation

process (3.14) of comparing the estimated risk (3.18) against given risk (3.18) criteria to determine the

acceptability of the risk (3.18)
[SOURCE: ISO/IEC Guide 63:2019, 3.14]

3.24
risk management

systematic application of management policies, procedures (3.13) and practices to the tasks of analysing,

evaluating, controlling and monitoring risk (3.18)

[SOURCE: ISO/IEC Guide 63:2019, 3.15]

© IS0 2019 - All rights reserved
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3.25
risk management file
set of records (3.16) and other documents that are produced by risk management (3.24)

3.26

safety

freedom from unacceptable risk (3.18)
[SOURCE: ISO/IEC Guide 63:2019, 3.10]

3.27
severity
measure pf the possible consequences of a hazard (3.4)

[SOURCE{ ISO/IEC Guide 63:2019, 3.17]

3.28
state of the art
develope(l stage of technical capability at a given time as regards products, processés.(3.14) and services,
based on|the relevant consolidated findings of science, technology and experience

Note 1 to eptry: The state of the art embodies whatis currently and generally-accepted as good practice in technology
and mediciine. The state of the art does not necessarily imply the mosttechnologically advanced solution. The stqte
of the art described here is sometimes referred to as the “generally-acknowledged stateof the art”.

[SOURCE{ ISO/IEC Guide 63:2019, 3.18]

3.29
top manqgement
person o1 group of people who directs and controls a manufacturer (3.9) at the highest level

[SOURCE{ ISO 9000:2015, 3.1.1, modified. -— “An orgdanization” replaced by “a manufacturer”, Notes [to
entry deleted.]

3.30
use error
user action or lack of user action while'using the .medical device (3.10) that leads to a different restyilt
than that{intended by the manufacturer'(3.9) orexpected by the user

Note 1 to ¢ntry: Use errorincludes the/inability of the user to complete a task.

Note 2 to entry: Use errors canyesult froim a mismatch between the characteristics of the user, user interfafe,
task, or uge environment.

Note 3 to ¢nfry: Usersunight be aware or unaware that a use error has occurred.
Note 4 to ¢ntry: Anunexpected physiological response of the patient is not by itself considered use error.

Note 5 to ¢ntry»A malfunction of a medical device that causes an unexpected result is not considered a use errdr.

[SOURCE: IEC 62366-1:2015, 3.21, modified — Note 6 to entry deleted.]

3.31

verification

confirmation, through the provision of objective evidence (3.11), that specified requirements have been
fulfilled

Note 1 to entry: The objective evidence needed for a verification can be the result of an inspection or of other
forms of determination such as performing alternative calculations or reviewing documents.

Note 2 to entry: The activities carried out for verification are sometimes called a qualification process.

Note 3 to entry: The word “verified” is used to designate the corresponding status.

6 © IS0 2019 - All rights reserved
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[SOURCE: ISO/IEC Guide 63:2019, 3.19]

4 General requirements for risk management system

4.1 Risk management process
The manufacturer shall establish, implement, document and maintain an ongoing process for:

a) identifying hazards and hazardous situations associated with a medical device;

b)| estimating and evaluating the associated risks;

c)| controlling these risks, and

d)] monitoring the effectiveness of the risk control measures.

This process shall apply throughout the life cycle of the medical device.
This process shall include the following elements:

— risk analysis;

— risk evaluation;

— risk control; and

— production and post-production activities.

Where a documented product realization process €xists, it shall incorporate the appropriat¢ parts of
the risk management process.

NQTE1 Product realization processes are deseribed in, for example, Clause 7 of ISO 13485:2016[21.

NOTE2 A documented process-within\a. quality. mariagement system can be used to address dafety in a
syptematic manner, in particularto enablethe early-identification of hazards and hazardous situations in complex
medical devices.

NQTE 3 A schematic represefitation of the risk management process is shown in Figure 1. Dependiing on the
specific life cycle phase,individual elements of risk management can have varying emphasis. Also, risk mgnagement
activities can be performed iteratively.or in multiple steps as appropriate to the medical device. Annex B contains
a hore detailed overview.of the stepsin the risk management process.

Cqmpliance is checked by inspection of the appropriate documents.
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—{> Risk analysis

— Intended use and reasonably foreseeable misuse
— Identification of characteristics related to safety
— Identification of hazards and hazardous situations
— Risk estimation —

;

Risk evaluation

.

Risk control

Risk assessment

— Risk control option analysis

— Implementation of risk control measures
— Residual risk evaluation

— Benefit-risk analysis

— Risks arising from risk control measures
— Completeness of risk control

;

—| Evaluation of overall residual risk I

;

Risk management review |

.

Production and post-production agctivities

Risk management plan
Risk management

— General

— Information collection
— Information review
— Actions

Figure 1 — A scheimnatic representation of the risk management process

4.2 Management responsibilities
Top mandgement shall provide evidence 0f its commitment to the risk management process by ensuring:
— the plrovision of adequate resources; and

— the apsighment ef competent personnel (see 4.3) for risk management.

Top mandggement-shall define and document a policy for establishing criteria for risk acceptability.
The polidy shall provide a framework that ensures that criteria are based upon applicable national jor
regional regulations and relevant International Standards, and take into account available informatipn
suchast

NOTE1 The manufacturer’s policy for establishing criteria for risk acceptability can define the approaches
to risk control: reducing risk as low as reasonably practicable, reducing risk as low as reasonably achievable, or
reducing risk as far as possible without adversely affecting the benefit-risk ratio. See ISO/TR 249719l for guidance
on defining such policy.

Top management shall review the suitability of the risk management process at planned intervals to
ensure continuing effectiveness of the risk management process and shall document any decisions and
actions taken. If the manufacturer has a quality management system in place, this review may be part of
the quality management system review.

NOTE 2  The results of reviewing production and post-production information can be an input to the review of
the suitability of the risk management process.

8 © IS0 2019 - All rights reserved
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The documents described in this subclause can be incorporated within the documents produced by the

manufacturer’s quality management system and these documents can be referenced in the risk management file.

Compliance is checked by inspection of the appropriate documents.

4.

3 Competence of personnel

Persons performing risk management tasks shall be competent on the basis of education, training, skills
and experience appropriate to the tasks assigned to them. Where appropriate, these persons shall have
knowledge of and experience with the particular medical device (or similar medical devices) and its use,

th|
m

NOQTE Risk management tasks can be performed by representatives of several functions; each co

th

Cdmpliance is checked by inspection of the appropriate records.

4.

Ri
th|
m

This plan shall include at least the following:

f)
g)

E technologies involved or the risk management techniques employed. Appropriate record,
hintained.

bir specialist knowledge.

4 Risk management plan

Kk management activities shall be planned. For the particular‘medical ‘device being c9
e manufacturer shall establish and document a risk.management plan‘in accordance witl
hnagement process. The risk management plan shall-be part of the riskinanagement file.

the scope of the planned risk management activities; identifying and describing the medi
and the life cycle phases for which eaclrelement.@fthe plan isapplicable;

assignment of responsibilities and authorities;
requirements for review of risk- management activities;

criteria for risk acceptability, based on the manufacturer’s policy for determining a
risk, including criteria for accepting risks-when the probability of occurrence of harm ¢
estimated;

NOTE1 The criteria fonrisk acceptability are essential for the ultimate effectiveness o
managemerit process. For gach riskimanagement plan the manufacturer needs to establish risk ac
criteria that are appropriate for-the particular medical device.

a method to eyaluate the overall residual risk, and criteria for acceptability of the overa
risk'based ofi the manufacturer’s policy for determining acceptable risk;

NOTE 2~ \The method to evaluate the overall residual risk can include gathering and reviewin
literature for the medical device being considered and similar medical devices on the market and ¢
judgnient by a cross-functional team of experts with application knowledge and clinical expertise|

s shall be

ntributing

nsidered,
h the risk

cal device

cceptable
annot be

f the risk
reptability

| residual

r data and
an involve

activities for verification of the implementation and effectiveness of risk control measures

and

activities related to collection and review of relevant production and post-production information.

NOTE3  See ISO/TR 249719 for guidance on developing a risk management plan and on establishing

criteria for risk acceptability.

NOTE4  Not all parts of the plan need to be created at the same time. The plan or parts of it can be

developed over time.

If the plan changes during the life cycle of the medical device, a record of the changes shall be maintained

in

the risk management file.

Compliance is checked by inspection of the risk management file.
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4.5 Ris

k management file

For the particular medical device being considered, the manufacturer shall establish and maintain a risk
management file. In addition to the requirements of other clauses of this document, the risk management
file shall provide traceability for each identified hazard to:

— the risk analysis;

— the risk evaluation;

— thei

plementation and verification of the risk control measures; and

— ther

NOTE 1
document
file need
references
referenced

NOTE 2

NOTE 3
that were

5 Risk

5.1 Risk analysis process

The mant
The impl
recorded

NOTE 1

or inform
the differd
in outputs
systemati

NOTE 2
for in vitrd

In additid
analysis s

a) ident

b) ident

esults of the evaluation of the residual risks.
The records and other documents that make up the risk management file can form patt*of oth
5 and files required, for example, by a manufacturer’s quality management system. The risk managemd
hot physically contain all the records and other documents. However, it needs to contain at led
or pointers to all required documentation, so that the manufacturer can assemble*the informati
| in the risk management file in a timely manner.

The risk management file can be in any form or type of medium;

See ISO/TR 24971191 for guidance on establishing a risk management file for components and devig
designed without using ISO 14971.

analysis

ementation of the planned risk analysis activities and. the results of the risk analysis shall
in the risk management file.

htion can be used as a starting point-for the.new risk analysis. The degree of relevance depends
nces between the medical devices and whether these introduce new hazards or significant differenc
C evaluation of thé effects that)the differences can have on the occurrence of hazardous situations.

See ISO/TR.24971[9] foryguidance on selected risk analysis techniques and on risk analysis techniqy
diagnostic medical devices.

n to/the'records requiredin 5.2 to 5.5, the documentation of the conduct and results of the r
hallinclude at Teast thefollowing:

ificatiomand description of the medical device that was analysed;

ification of the person(s) and organization who carried out the risk analysis; and

ifacturer shall perform risk analysis for the patiticularimedical device as described in 5.2 to 5[5

If a risk analysis or other relevant infoymation is available for a similar medical device, that analygi

er
nt
st
on

, characteristics, performance. or results.. The extent of use of an existing risk analysis is based on a

c) scope and date of the risk analysis.

NOTE 3

change to

The scope of the risk analysis can be very broad (as for the development of a new medical device with
which a manufacturer has little or no experience) or the scope can be limited (as for analysing the impact of a

an existing medical device for which much information already exists in the manufacturer’s files).

Compliance is checked by inspection of the risk management file.

5.2 Intended use and reasonably foreseeable misuse

The manufacturer shall document the intended use of the particular medical device being considered.

10

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=825d2f15d76a56ced9d4f866bc8f3131

ISO 14971:2019(E)

The intended use should take into account information such as the intended medical indication, patient
population, part of the body or type of tissue interacted with, user profile, use environment, and
operating principle.

The manufacturer shall also document reasonably foreseeable misuse.
This documentation shall be maintained in the risk management file.
NOTE1 The use specification (see 3.23 of IEC 62366-1:2015[13]) can be an input to determining the.intended use.

NOTE 2  See ISO/TR 249712 for factors to consider in determining the intended use and for'an explanation of
reqisonably foreseeable misuse.

Cgmpliance is checked by inspection of the risk management file.

5.3 Identification of characteristics related to safety

Fgr the particular medical device being considered, the manufacturer shall identify and docunient those
qyalitative and quantitative characteristics that could affect the safety ofxthe medical devige. Where
agpropriate, the manufacturer shall define limits of those characteristics. This documentation shall be
mhintained in the risk management file.

NQTE1 See ISO/TR 249719 for a list of questions that'can servecas a guide in identifying medjcal device
chhracteristics that could have an impact on safety.

NQTE 2  Characteristics related to loss or degradation of the elinical performance of a medical devige that can
repult in unacceptable risk, are sometimes referred to as essential performarice (see for example IEC 6(601-1[12]),

Cgmpliance is checked by inspection of the risk managementfile.

5.4 Identification of hazards.and hazardous situations

The manufacturer shall identify and docuiment known and foreseeable hazards associated|with the
medical device based on the-intended puse, reasonably foreseeable misuse and the characteristi¢s related
to[safety in both normal and fault cenditions.

Fgr each identified hazard, the.manufacturer shall consider the reasonably foreseeable seqfiences or
combinations of events that ¢ah resultin a hazardous situation, and shall identify and docyment the
resulting hazardous situatiof(s).

NQPTE1 A sequence(of€vents can.be initiated in all phases of the life cycle, e.g. during transport, storage,
ingtallation; maintenance, routine inispection, decommissioning and disposal.

N(QTEZ- 'An expldnation of the relationship between hazard, hazardous situation and harm including examples
is piven in Annex C.

NOTE 3¢ Risk analysis includes the examination of different sequences or combinations of events r¢lated to a
single*hazard that can lead to different hazardous situations. Each hazardous situation can lead to different types
of fhafim.

NOTE4  When identifying hazardous situations not previously recognised, systematic techniques for risk
analysis that cover the specific situation can be used. Guidance on some available techniques is provided in
ISO/TR 24971121

The documentation shall be maintained in the risk management file.

Compliance is checked by inspection of the risk management file.

5.5 Risk estimation

For each identified hazardous situation, the manufacturer shall estimate the associated risk(s) using
available information or data. For hazardous situations for which the probability of the occurrence of
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harm cannot be estimated, the possible consequences shall be listed for use in risk evaluation and risk

control. T

he results of these activities shall be recorded in the risk management file.

The system used for qualitative or quantitative categorization of probability of occurrence of harm and

severity o

NOTE 1

f harm shall be recorded in the risk management file.

Risk estimation incorporates an analysis of the probability of occurrence of harm and the severity

of

the harm. Depending on the area of application, only certain elements of the risk estimation process might need to
be considered in detail. For example, when the harm is minimal, an initial hazard and consequence analysis could
be sufficient, or when insufficient information or data are available, a conservative estimate of the probability of

occurrenc

can give some indication of the risk. See also ISQO/TR 24971191

NOTE 2
from systg
for in vitrd

NOTE 3
— publi

— scienf

— field dlata from similar medical devices already in use, including publicly available reports of incidents;

— usabi
— clinic
— resulf
— expeq

— exter

Compliance is checked by inspection of the risk management file.

6 Risk evaluation

For each
determin|

managenient plan.

If the risK is acceptable, it is.1iot required to apply the requirements given in 7.1 to 7.5 to this hazarddg

situation

If the risk is not-acceptable, then the manufacturer shall perform risk control activities as described|i

7.1 to 7.6

The results of this risk evaluation shall be recorded in the risk management file.

matic faults, are described in ISO/TR 24971191, which also gives information useful for estimating rig
diagnostic medical devices.

Information or data for estimating risks can be obtained, for example, fromni:
hed standards;

ific or technical investigations;

ity tests employing typical users;

hl evidence;

s of relevant investigations or simulations;
t opinion; or

hal quality assessment schemes for,in vitro diagnestic medical devices.

identified hazardous situation, the manufacturer shall evaluate the estimated risks a
e if the risk is dcceptablé or not, using the criteria for risk acceptability defined in the r

(i.e., proceed to-76) and the estimated risk shall be treated as residual risk.

Risk estimation can be qualitative or quantitative. Methods of risk estimation, includirig those resultilng

ks

nd
sk

PN £l wiclr v oo on £ £51
T T

Complia

3 L lead hy nection 4 4
CUC 15 CIICCUAACTU U_y T IDP\'\,LIUII UL LIIC T IOV lllullb{yclllcllb]l

7 Risk control

7.1 Risk control option analysis

The manufacturer shall determine risk control measures that are appropriate for reducing the risks to
an acceptable level.

The manufacturer shall use one or more of the following risk control options in the priority order listed:

a) inherently safe design and manufacture;

12
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b) protective measures in the medical device itself or in the manufacturing process;
c) information for safety and, where appropriate, training to users.
NOTE1 The rationale for the priority order in selecting the risk control options is given in A.2.7.1.

NOTE 2  Risk control measures can reduce the severity of the harm or reduce the probability of occurrence of
the harm, or both.

NOTE3  SeelISO/TR 2497191 for guidance on providing information for safety.

R¢levantstandards should be dpplied a5 part ortne risK contror option dnadlyslIs.

NQPTE4  Many standards address inherent safety, protective measures, and information for s@fety for medical
depices. In addition, some medical device standards have integrated elements of.the risk managemdnt process
(efg. electromagnetic compatibility, usability, biological evaluation). See ISO/TR24971[4] fgrinformatfion on the
role of International Standards in risk management.

The risk control measures selected shall be recorded in the risk managementile.

If,|during risk control option analysis, the manufacturer determines that riskreduction is not prfacticable,
the manufacturer shall conduct a benefit-risk analysis of the residual risk proceed to 7.4).

Cdampliance is checked by inspection of the risk management file.

7.2 Implementation of risk control measures
The manufacturer shall implement the risk control measures selécted in 7.1.

Implementation of each risk control measure shall:‘be verified. This verification shall be recorded in the
rigk management file.

NQPTE1  Verification of implementation can be perforined as part of design and development verification or
prpcess qualification within a quality management syster,

The effectiveness of the risk controlméasures shall be verified. The results of this verificatiop shall be
recorded in the risk management file!

NQTE 2  Verification of effectiveness can-be performed as part of design and development validation within a
quality management system-and can include testing with users. See A.2.7.2.

NQTE 3  Verification pfeffectiveness can also be performed as part of design and development verification or
prpcess qualification,.if the relationship between the effectiveness in risk reduction and the result of dlesign and
deivelopment verifieqtion or process qualification is known.

EXAMPLE1 «Design verification of a certain performance characteristic, such as dose accuracy|of a drug
injector, can serve as verification of effectiveness of risk control measures ensuring safe drug dosing.

EXAMPLE-2  Process qualification can serve as verification of effectiveness of risk control measures|related to
rigkcaused by variations in production output.

NOTE 4  SeeISO 13485I2] for more information on design and development verification and validation. See also
ISO/TR 249712 for more guidance.

Compliance is checked by inspection of the risk management file.

7.3 Residual risk evaluation

After the risk control measures are implemented, the manufacturer shall evaluate the residual risk using
the criteria for risk acceptability defined in the risk management plan. The results of this evaluation
shall be recorded in the risk management file.

If a residual risk is not judged acceptable using these criteria, further risk control measures shall be
considered (go back to 7.1).
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Compliance is checked by inspection of the risk management file.

7.4 Benefit-risk analysis

If a residual risk is not judged acceptable using the criteria established in the risk management plan and
further risk control is not practicable, the manufacturer may gather and review data and literature to
determine if the benefits of the intended use outweigh this residual risk.

If this evidence does not support the conclusion that the benefits outweigh this residual risk,.then the
manufacturer may consider modifying the medical device or its intended use (go back to 5.2)..Otherwise,
this risk jemains unacceptable.

If the bengfits outweigh the residual risk, then proceed to 7.5.
The results of the benefit-risk analysis shall be recorded in the risk management file.
NOTE See ISO/TR 2497114 for guidance on performing a benefit-risk analysis.

Compliance is checked by inspection of the risk management file.

7.5 Risks arising from risk control measures
The manufacturer shall review the effects of the risk control measureswith regard to whether:
— new flazards or hazardous situations are introduced;-or

— the eptimated risks for previously identified hazardous situations are-affected by the introduction|of
the risk control measures.

Any new pr increased risks shall be managed in accordance with 5.5-to 7.4.
The results of this review shall be recorded in the risk management file.

Compliance is checked by inspectior of the risk-management file.

7.6 Completeness of risk coritrol

9%
(o9

The mantifacturer shall review thé yisk control activities to ensure that the risks from all identifi
hazardoup situations have been considered and all risk control activities are completed.

The results of thisireview sHall be recorded in the risk management file.

Compliance is checked.by)inspection of the risk management file.

8 Evaluation-of overall residual risk

After all fisk control measures have been implemented and verified, the manufacturer shall evaludte
the overall«esidual risk posed bythe medical device taking intoaccountthe contributionsof all residdal
risks, in relation to the benefits of the intended use, using the method and the criteria for acceptability of
the overall residual risk defined in the risk management plan [see 4.4 €)].

If the overall residual risk is judged acceptable, the manufacturer shall inform users of significant
residual risks and shall include the necessary information in the accompanying documentation in order
to disclose those residual risks.

NOTE1 The rationale for the disclosure of significant residual risks is given in A.2.8.

NOTE2 See ISO/TR 249719 for guidance on the evaluation of overall residual risk and the disclosure of
residual risks.
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If the overall residual risk is not judged acceptable in relation to the benefits of the intended use, the
manufacturer may consider implementing additional risk control measures (go back to 7.1) or modifying
the medical device or its intended use (go back to 5.2). Otherwise, the overall residual risk remains
unacceptable.

The results of the evaluation of the overall residual risk shall be recorded in the risk management file.

Compliance is checked by inspection of the risk management file and the accompanying documentation.

9
P

Risk mnnngpmpnf review

ior to release for commercial distribution of the medical device, the manufacturer shall re¢

execution of the risk management plan. This review shall at least ensure that:

T}
in
T}
ap
Cd

14

the risk management plan has been appropriately implemented;
the overall residual risk is acceptable; and

appropriate methods are in place to collect and review: information.in the. production
production phases.

Cluded in the risk management file.

le responsibility for review shall be assigned-in.the risk“management plan to persons h
propriate authority [see 4.4 b)].

mpliance is checked by inspection of the.risk mandgement file.

) Production and post-production activities

1(.1 General

T}
in
es
ol
N(
N(

Cq

le manufacturer shall establishl_documerit and maintain a system to actively collect an
formation relevant.to’ the medical device in the production and post-production phas
tablishing this system, thesmanufacturer shall consider appropriate methods for the colle
ocessing of information;

TE1 Seealso 7.33,8/2.1, 8.4and'8.5 of ISO 13485:2016(31.
TE 2+ ~See ISQ/TR 249719 for guidance on production and post-production activities.

mpliance iS>ehecked by inspection of the appropriate documents.

10.2 Information collection

bview the

and post-

le results of this review shall be recorded and maintained as thé«wisk management report and shall be

hving the

d review
bs. When
ction and

Th

e mnnufnrﬁlrnr shall r‘n]]pr‘f’ where npp]ir‘nh]p-

a)
b)

c)

d)
e)
f)

information generated during production and monitoring of the production process;
information generated by the user;

information generated by those accountable for the installation, use and maintenan
medical device;

information generated by the supply chain;
publicly available information; and

information related to the generally acknowledged state of the art.
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NOTE Information related to the generally acknowledged state of the art can include new or revised
standards, published validated data specific to the application of the medical device under consideration, the
availability of alternative medical devices and /or therapies, and other information (see also ISO/TR 24971[9]).

The manufacturer shall also consider the need to actively collect and review publicly available
information about similar medical devices and similar other products on the market.

Compliance is checked by inspection of the appropriate documents.

10.3 Information review

The mantifacturer shall review the information collected for possible relevance to safety, espe¢ially
whether:

— previously unrecognised hazards or hazardous situations are present;

— an estimated risk arising from a hazardous situation is no longer acceptable;

— the oyerall residual risk is no longer acceptable in relation to the benéfits of thévntended use; or
— the generally acknowledged state of the art has changed.

The results of the review shall be recorded in the risk management file.

Compliance is checked by inspection of the risk managemert file.

10.4 Actions

If the collected information is determined to be relevant tasdafety, thie following actions apply.
1) Concerning the particular medical device,

— the manufacturer shall review-the risk management file and determine if reassessment of rigks
dnd/or assessment of new risksis necessary;

— if a residual risk is no longer ac€eptable, the impact on previously implemented risk control
heasures shall be evaluated, and should be considered as an input for modification of the
medical device;

—

— the manufacturer should/consider the need for actions regarding medical devices on the
rharket; and

— dny decisions andactions shall be recorded in the risk management file.

2) Concgrningthe risk management process,

.

he manufacturer shall evaluate the impact on previously implemented risk management
dctivities; and

t 14 £l ] 43 Lall L A | | H ;£ £l H £l sbolaalie f
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the risk management process by top management (see 4.2).

NOTE Some aspects of post-production monitoring are the subject of some national regulations. In such
cases, additional measures might be required (e.g. prospective post-production evaluations).

Compliance is checked by inspection of the risk management file and other appropriate documents.
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Annex A
(informative)

Rationale for requirements

A

The ISO/TC 210 — IEC/SC 62A Joint Working Group 1 (JWG 1), Application of risk management ¢
degvices, developed this rationale to document its reasoning for establishing.the various requ
contained in this document. Those who make future revisions can use this annex, along with e

g4
bd

ISP Technical Committee 210 and IEC Subcommittee 62A decided to Cembine their effort
m@inagement and to form JWG 1 with the task to develop _a standard for.the applicatid
m@nagement to medical devices. When discussions on an‘Internatienal Standard for risk ma

be
as
he
ad

cannot be completely addressed through product safety)standards. The recognition of these
thle consequent need to manage risks from-medical devices throughout their life cycle led to the

to

standard was published in 2000.
The second edition of ISO 14971 -was developed. and published in 2007 to address the

ad
sif
to
ris

The systematic review in 2010 revealed the need for further guidance on a few specific topi

dd

would necessitate a revision of the standard. The first edition of this report was published in

TH
de
re
ng
Vi
an

thiose’benefits. It was explained that the process described in ISO 14971 can be applied to al

1 General

ined in the use of this document, to make this document more useful to manufacturers, r
dies and health care providers.

gan, crucial features of risk management needed to be'addressed,'such as the process of risk ¢
well as the balancing of risks and benefits for medical devicés. Manufacturers, regulatory bd

o0 medical
irements

Kperience
bgulatory

s on risk
n of risk

nagement

valuation
dies, and

alth care providers had recognised that “absolute safety;\in medical devices was not achigvable. In
dition, the risks that derive from the increasing diversity of medical devices and their applications

facts and

b decision

develop ISO 14971 as a tool to actively improvethe safety of medical devices. The first edition of this

ditional guidance on its application®and on‘the relationship between hazards and
uations. Minor changes were'made to-the normative section, such as the addition of the req
plan for post-production monitoring and-the removal of the requirement for traceability
k management report.

cided to develop the tecbhical report ISO/TR 24971[2], because even a small update of the

is third edition‘'was developed to clarify the normative requirements and to describe ther
tail, in\ partictlar the clauses on the evaluation of overall residual risk, on the risk ma
view and report and on production and post-production information. The clarifications wer
cessarydn view of requests for explanation in the systematic review of ISO 14971 in 20
bw ofistricter requirements from regulatory bodies. More emphasis was put on the benefit]
ticipated from the use of the medical device and the balance between the (overall) residual

need for
azardous
uirement
from the

cs. It was
guidance
P013.

N in more
nagement
e deemed
16 and in
s that are
risks and
| types of

hazards and risks associated with a medical device, for example biocompatibility, data and systems
security, electricity, moving parts, radiation or usability. Several informative annexes were moved from
this document to the guidance in ISO/TR 24971, which was revised in parallel. This allows for more
frequent updates of the guidance independent of revising the standard.

A.2 Rationale for requirements in particular clauses and subclauses

A.

2.1 Scope

As explained in the introduction to this document, a risk management standard applying to the life cycle
of medical devices is required. Software as a medical device and in vitro diagnostic medical devices are
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specifically mentioned in the scope to avoid any misunderstanding that, due to different regulations,
these devices might be excluded from this document.

Risks can be present throughout the life cycle of the medical device, and risks that become apparent at
one point in the life cycle can be managed by action taken at a completely different point in the life
cycle. For this reason, the standard needs to be a complete life cycle standard. This means that the
standard instructs manufacturers to apply risk management principles to a medical device from its initial
conception until its ultimate decommissioning and disposal.

The process described in ISO 14971 can be applied to hazards and risks associated with the medical
device. Risksretated—todata—and systents—securityare apcuiflhau_y nrentiomed—imrthe STOPT, to avqid
any misynderstanding that a separate process would be needed to manage security risks reldatpd
to medicql devices. This does not preclude the possibility of developing specific standards, ifi‘which
specific methods and requirements are provided for the assessment and control of security-risks. Such
standardp can be used in conjunction with ISO 14971, in a similar way as IEC 62366-1[13] for usability,
1SO 1099B-114] for biological evaluation, or IEC 60601-1[12] for electrical and méchanical risks.

The scopg of this document does not include clinical decision making,.e., decisions on the use of a
medical device in the context of a particular clinical procedure. Such decisions require the residyal
risks to e balanced against the anticipated benefits of the procedure or the risks ‘and anticipated
benefits df alternative procedures. Such decisions take into account the inténded use, performance and
risks assqciated with the medical device as well as the risks and benefits.associated with the clini¢al
procedurg or the circumstances of use. Some of these decisions can bé nrade only by a qualified health
care professional with knowledge of the state of health of an individual patient'and the patient’s oyn
opinion.

The scopg of this document also does not include business decision‘making. Other standards such [as
1SO 3100pM0 exist for organisational risk managernent and€lated-topics.

Although| there has been significant debate over what constitutes an acceptable level of risk, this
document does not specify acceptability levels. Spegifying a universal level for acceptable risk could pe
inappropriate. This decision is based upon the belief that:

— the wide variety of medical devices and situations covered by this document would make a univergal
level [for acceptable risk meaningless;

— locallaws, customs, values and perception of risk are more appropriate for defining risk acceptability
for a particular culture or region’ of the world.

Because hot all countries require a quality management system for medical device manufacturers| a
quality management system-is not a requirement of this document. However, a quality managemgnt
system is|extremely helpfulin managing risks properly. Because of this and because most medical device
manufacturers-do empley a quality‘management system, this document is constructed so that it can
easily be incorporated-into the quality management system that they use.

A.2.2 ' Normative references

No otherLstandards are rpr}llirpd in order to establish and maintain a risk management process in
accordance with ISO 14971. Clause 15 of ISO/IEC Directives, Part 2:2018, requires standards to include
this statement.

A.2.3 Terms and definitions

Mostofthedefinitionsusedinthisdocumentaretakenfrom1S09000:2015[3]andISO/IEC Guide 63:2019(2]
which in turn adopted and adapted many of the definitions in ISO/IEC Guide 51:2014[1] and the
definitions developed by the Global Harmonization Task Force (GHTF). Some of these definitions have a
slightly different meaning in ISO/IEC Guide 63:2019[2] and ISO 14971 than in other standards.

For example, JWG 1 intended the definition of harm (3.3) to have a broad range and to include
unreasonable psychological stress or unwanted pregnancy as part of “damage to the health of

18 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=825d2f15d76a56ced9d4f866bc8f3131

ISO 14971:2019(E)

people”. Such stress can occur after a false positive diagnosis of a disease. “Damage to property and
the environment” is undesirable and the associated risks need to be considered as well, for example
those related to hazardous waste materials created by the use or disposal of the medical device. The
word “physical” is removed from the definition of harm in ISO/IEC Guide 51:2014[1] and thus also in
ISO/IEC Guide 63:2019 [2] and this document, because injury by itself already includes physical damage.
Breaches of data and systems security can lead to harm, e.g. through loss of data, uncontrolled access to
data, corruption or loss of diagnostic information, or corruption of software leading to malfunction of
the medical device.

The definition of the term intended use (3.6) combines the definition of intended use as used in the United
Sthtes and intended purpose which is the term in the European Union. These terins have-epsentially
thle same definition. It was intended that, when determining the intended use of a medidal“device, the
manufacturer takes into account the intended medical indication, patient population, part of{the body
or|tissue interacted with, user profile, use environment, and operating principle. The definitfion of life
cyrle (3.8) was necessary to make it clear that the term as used in this.document:covers all 3spects of
the existence of a medical device. The definition for risk management (3.24) emphasises th¢ use of a
sylstematic approach and the need for management oversight. The definitionof top management (3.29)
uges the definition from I1SO 9000:2015[31. It applies to the person or group at the highest leyvel in the
mgnufacturer’s organization.

Three other terms in ISO 14971 are not based on definitiens in JISOAEC Guide 63:201912] of in other
stindards. They are benefit (3.2), post-production (3.12)-and risk management file (3.25). [The term
banefit is defined because of the increased emphasis'by regulatory bodies.on balancing the [residual)
rigks against the benefits of the medical device. For thie same reason the phrase “benefit-risk|analysis”
is|used. A definition of post-production was added to emphasise that'the entire life cycle of the medical
dgvice is important for risk management. The'cancept of.a risk management file is now well understood.

A2.4 General requirements for risk-management system

AR.4.1 Risk management process
The risk management system-consists of the elements in 4.1 through 4.5.

The manufacturer needs to establishja risk mdnagement process as part of the design and develppment of
a medical device. This is required so that the manufacturer can systematically ensure that thejrequired
elements are in the process, Risk analysis; risk evaluation and risk control are commonly recognised as
essential parts.of risk management. Inaddition to these elements, this document emphasises that the risk
management process does ot end.with the design and production (including, as relevant, sterilization,
pdckaging, and labelling) of a medical device, but continues on into the post-production phase. Therefore,
the collection and@eview of production and post-production information was identified as a|required
part of the risk<management process. Furthermore, it was felt that when a manufacturer gmploys a
qyality management system, the risk management process should be fully integrated into that quality
mpnagemeft system.

hough-risk management activities are highly individual to the medical device being considered, there
arecbasic elements that need to be included in the risk management process. This need is gddressed
in“4t—Thisstbeclatsealsorecognises—ths rere—cahbe-somedifferencesinresttateryapproaches to
applying risk management to medical devices.

Subclauses 4.2 and 4.3 closely follow the risk-related requirements of quality management system
standards. In some countries a quality management system is always required to market a medical
device (unless the medical device is specifically exempted). In other countries manufacturers can choose
whether to apply a quality management system. However, the requirements of 4.2 and 4.3 are always
needed for an effective risk management process, whether or not the manufacturer operates all the other
elements of a quality management system.
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A.2.4.2

Management responsibilities

The commitment of top management is critical for an effective risk management process. These
individuals are responsible for overall guidance of the risk management process and this subclause is

intended

to emphasise their role. In particular:

— in the absence of adequate resources, risk management activities would be less effective, even if
complying, to the letter, with the other requirements of this document;

— risk management is a specialized discipline and requires the involvement of competent individuals

train

dinrisk-managementtechniques{see A2 4 3}
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ise this document does not define acceptable risk levels, top management is required
lish a policy on how acceptable risks will be determined;

nanagement is an evolving process and periodic review of the risk management\activities
bd to ascertain whether they are being carried out correctly, to rectify any.weaknesses,
ment improvements, and to adapt to changes.

Competence of personnel

important to get competent people with the knowledge and experience necessary to perfor
gement tasks. The risk management process requires people with knowledge and experien|
uch as:

the medical device is constructed;

the medical device works;

the medical device is produced;

the medical device is actually used;

Lo apply the risk management process,

1, this usually requires several(representatives from various functions or disciplines, ea
ing their specialist knowledge. The bhalance and relation between those representativ
considered.

re requiredto provide“ebjective.evidence of competence. In order to avoid duplication a
pf confidentiality and-data protection considerations, this document does not require the
be kept in the riskhmanagement file.

Risk managerment plan
hagementplan is required because:

ganized approach is essential for good risk management;

to

s

S
to

m

— the plan provides the roadmap for risk management;

— the plan encourages objectivity and helps prevent essential elements being forgotten.

The elements a) to g) of 4.4 are required for the following reasons.

a) There are two distinct elements in the scope of the plan. The first identifies the medical device,
the other identifies the phase of the life cycle for which each element of the plan is applicable. By
defining the scope, the manufacturer establishes the baseline on which all the risk management
activities are built.

b) Allocation of responsibilities and authorities is needed to ensure that no responsibility is omitted.

20
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c) Review of activities such as risk management is included as a generally recognised responsibility of
management.

d) The criteria for risk acceptability are fundamental to risk management and should be decided upon
before risk analysis begins. This helps to make the risk evaluation in Clause 6 objective.

e) After implementing all risk control measures, the manufacturer is required to evaluate the overall
impact of all residual risks together. The evaluation method and the criteria for acceptability of the
overall residual risk should be decided upon before this evaluation is performed. This helps to make
the evaluation of overall residual risk in Clause 8 objective.

f)| Verification is an essential activity and is required by 7.2. Planning this activity helps toersure that
essential resources are available when required. If verification is not planned, importanf parts of
the verification could be neglected.

g)| Methods for the collection and review of production and post-prodictioninformation need to
be established so that there is a formal and appropriate way to feed ba¢k production [and post-
production information into the risk management process.

The requirement to keep a record of changes is to facilitate audit and-review of the risk mapagement
prpcess for a particular medical device.

A.2.4.5 Risk management file

This document uses this term to signify where the.manufdeturer can.locate or find the locatjons of all
the records and other documents applicable to risk management: This facilitates the risk mapagement
prpcess and enables more efficient auditing to this document. Traceability is necessary to demonstrate
that the risk management process has beer applied.toeach identified hazard.

Cqmpleteness is very important in risk-managément. An-incomplete task can mean that an |dentified
hdzard is not controlled and harm.can be the ¢consequence. The problem can result from incomjpleteness
at|any step in risk management, e.g. unidentified fiazards, risks not assessed, unspecified rifk control
measures, risk control measures not.implemented, or risk control measures that prove ireffective.
Trjaceability is needed to ensure completeness of the risk management process.

A[2.5 Risk analysis

A.R.5.1 Risk analysis pro¢ess

Note 1 of 5.1 describjed how to'deal with the availability of a risk analysis for a similar medigal device.
When adequate information already exists, this information can be applied to save time, gffort and
resources. Users of this’document need to be careful, however, to assess systematically the|previous
work for-applieability to the current risk analysis.

THe detdils'required by a), b), and c) form the basic minimum data set for ensuring traceabilitly and are
important for management reviews and for subsequent audits. The requirement in c) also helps clarify
whatiis in the scope of the analysis and verifies completeness.

A.2.5.2 Intended use and reasonably foreseeable misuse

The intended use of the medical device is an important aspect and is the starting point of the risk analysis.
This should include the elements listed in the note to 3.6, where appropriate. The manufacturer should
also consider the intended user(s) of the medical device, e.g., whether a lay user or a trained medical
professional will use the medical device. This analysis should consider that medical devices can also be
used in situations other than those intended by the manufacturer and in situations other than those
foreseen when the idea for a medical device was first conceived. It is important that the manufacturer
tries to look into the future to see the hazards due to potential uses of their medical device and also the
reasonably foreseeable misuse.
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A.2.5.3 Identification of characteristics related to safety

This step forces the manufacturer to think about all the characteristics that could affect the safety of
the medical device. These characteristics can be qualitative or quantitative and can be related to the
operating principle of the medical device, its intended use and/or the reasonably foreseeable misuse. Such
characteristics can relate to the performance or operating principle of the medical device, the measuring
function or the sterility of the medical device, the materials used for parts coming into contact with
the patient, the use of radiation for diagnostic or therapeutic purposes, or other. Where applicable, the
limits of those characteristics need to be considered as well, because the operation and/or safety of the
medical device could be affected when those limits are exceeded.

A.2.5.4 [(Identification of hazards and hazardous situations

This step|requires the manufacturer to be systematic in the identification of anticipated hazards in both
normal apd fault conditions. The identification should be based upon the intended use and reasonaply
foreseeable misuse identified in 5.2 and the characteristics related to safety identified jin.5.3.

A risk canj only be assessed and managed once a hazardous situation has'been identified. Documentipg
the reasgnably foreseeable sequences of events that can transform a hazard into‘a hazardous situatipn
allows thjis to be done systematically. Annex C aims to assist manufacturers-inidentifying hazards apd
hazardoup situations. Typical hazards are listed and the relationships bétween hazards, foreseealjle
sequencep of events, hazardous situations and associated possible-harm are demenstrated.

A.2.5.5 [Risk estimation

This is the final step of risk analysis. The difficulty cf this step is that risk estimation is different for
every hazardous situation that is under investigation as well as for every medical device. Therefore,
this subdlause was written generically. Because hazards can occur both when the medical device
functiony normally and when it malfunctions, one shetild look.closely at both situations. In practige,
both comlponents of risk, probability of occurrence and severity.of harm, should be analysed separately.
When a manufacturer uses a systematic.way ofccategorizing the severity levels or the probability |of
occurrenfe of harm, the categorizatiorni-scheme should be defined and recorded in the risk managemgnt
file. This enables the manufacturertotreat equivalent #isks consistently and serves as evidence that the
manufacturer has done so.

Some hazardous situations'occur bécause of Systematic faults or sequences of events. There is ho
consensuls on how to calculate the-probability 6f a systematic fault. Where the probability of occurrenice
of harm cannot be calculated;, hazards_still have to be addressed and listing resulting hazarddus
situationq separately allows the manufacturer to focus on reducing the risks due to these hazarddus
situationy.

Frequently, goed quahtitativeddata-are not readily available, especially in development of an entirgly
new medjcal-device-or for security risks. The suggestion that risk estimation should be done only i} a
quantitatfive way has therefore been avoided.

A.2.6 Rliskevaluation

Decisions have to be made about the acceptability of risk. Manufacturers can use the estimated risks and
evaluate them using the criteria for risk acceptability defined in the risk management plan. They can
investigate the risks to determine which ones need to be controlled. Clause 6 was carefully worded to
allow the user of this document to avoid unnecessary work.

A.2.7 Risk control

A.2.7.1 Risk control option analysis

Often there will be more than one way to reduce a risk. There are three mechanisms listed, which are
all standard risk reduction measures and are derived from ISO/IEC Guide 63:2019[2]. The priority order
listed is important. This principle is found in several places, including IEC TR 60513[11] and local or
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regional regulations. Inherently safe design and manufacture is the first and most important option in
the risk control option analysis, because design solutions inherent to the characteristics of the medical
device are likely to remain effective, whereas experience has shown that even well-designed guards
and protective measures can fail or be violated and information for safety might not be followed. If
practicable, the medical device should be designed and manufactured to be inherently safe. If this is not
practicable, then protective measures such as barriers or alarms are appropriate. The third option is
to provide information for safety such as a written warning or contra-indication. Training to users can
be an important aspect of delivering information for safety. The manufacturer can consider to provide
mandatory training for the intended users.

Tlie manufacturing process can contribute to risks, for example originating from _contamination of
components, residues of hazardous substances used in the process, or mix-up of parts. Such|risks can
bd controlled by designing the manufacturing process to be inherently safe (e.g. eliminatihg hazardous
substances or using separate production lines) or by applying protective measures (ejg. visual
ingpection steps in the process).

It[is recognised that one possible result of the risk control option analysisGould be that there is no
prjacticable way of reducing the risk to acceptable levels according.to theypre-established ctiteria for
rigk acceptability. For example, it could be impractical to design a life-supporting medical dqvice with
such an acceptable residual risk. In this case, a benefit-risk analysis can be carried out as descriped in 7.4
to|determine whether the benefit of the medical device, to-the patient,outweighs the residual|risk. This
option is included at this point in the document to make sure thatevery effort was first made fto reduce
rigks to the pre-established acceptable levels.

AR.7.2 Implementation of risk control measures

Two distinct verifications are included. The first verification is required to make sure that the risk control
megasure has been implemented in the final- design<of the medical device or in the manufacturinlg process.
The second verification is required to ensure that the risk control measure (including inforglxation for
safety) as implemented actually reduces the risk. In some-instances, a validation study can be¢ used for
verifying the effectiveness of the risk contrgl measure.

Obtaining sufficient data and information for risk estimation can be difficult, resulting in urjcertainty
of|the residual risk evaluation. It(can therefore be practical for the manufacturer to focus |effort on
vefification of effectiveness of risk control measures to establish a convincing residual risk eyaluation.
Lgvel of effort should be comimensurate-with the level of risk. Testing with users might be needed to
verify the effectiveness of-the risk controls, for example usability testing (see IEC 62366-1[13]), clinical
inyestigation of medicaldevices (see1SO 14155VIe]) or clinical performance studies for in vitro diagnostic
medical deyices (see 180-20916[81)/A usability test can verify effectiveness of information for gafety and
a fest according tosatest standard can verify effectiveness of designed risk control measures 1elated to,
for exainple, mechanical strength.

AR.7.3 Residual risk evaluation

A'theckwas introduced here to determine whether the implemented risk control measures hpve made
the rlsk acceptable lfthe risk exceeds the acceptablllty crlterla establlshed in the rlsk management plan,

[ procedure
should be continued until further risk control is not practlcable and the reszdual risk does not exceed the
acceptability criteria established in the risk management plan.

A.2.7.4 Benefit-risk analysis

There can be particular hazardous situations for which the risk exceeds the manufacturer’s criteria for
risk acceptability. This subclause enables the manufacturer to provide a high-risk medical device for
which they have done a careful evaluation and can show that the benefit of the medical device outweighs
the risk. However, this subclause cannot be used to weigh residual risks against economic advantages or
business advantages (i.e. for business decision making).

1) Under preparation. Stage at the time of publication ISO/FDIS 14155:2019.
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A.2.7.5 Risks arising from risk control measures

This subclause recognises that risk control measures alone or in combination might introduce a new
and sometimes quite different hazard, and that risk control measures introduced to reduce one risk
might increase another risk.

A.2.7.6 Completeness of risk control

At this point, the risks of all the hazardous situations should have been evaluated. This check was
introduced to ensure that no hazardous situations were left out in the intricacies of a complex risk
analysis.

A.2.8 Epaluation of overall residual risk

During the process defined by Clauses 5 to 7, manufacturers identify hazards and-hazardous situatiops,
evaluate the risks, and implement risk control measures in their medical device-design one at a time. This
is the poInt where the manufacturer has to step back, consider the combined impact of all individyal
residual nisks, and make a decision as to whether to proceed with the medical devige: It is possible tHat
the overall residual risk exceeds the manufacturer’s criteria for risk aceeptability, even though individyal
residual nisks do not. This is particularly true for complex systemis-and medical devices with a larjge
number df risks. The method to evaluate the overall residual risk as defined inrthe risk management plan
includes balancing the overall residual risk against the benefits of the medical deyice.-This is particulafly
relevant in determining whether a high-risk, but highly beneficial, medical device shiould be marketed|

The mantifacturer is responsible for providing users with relevant information on significant residgal
risks, so fhat they can make informed decisions on/thie use af\the medical device. Thus, manufacturgrs
are instrficted to include pertinent information.on residuabrisks in the accompanying documentatign.
However)| it is the manufacturer’s decision as te what and:\liow much information should be providgd.
This reqirement is consistent with the approach taken:in many countries and regions.

A.2.9 Risk management review

The risk management review is an/important step before the commercial release of the medical devige.
The final|results of the risk management(process, as obtained by executing the risk management plan,
are revieved. The risk management report contains the results of this review and is a crucial part|of
the risk management file. The reportserves as.the high-level document that provides evidence that the
manufacturer has ensured that the risk management plan has been satisfactorily fulfilled and the results
confirm that the required objeetive has been achieved. Subsequent reviews of the execution of the risk
managenent plan and updates-of the risk management report can be needed during the life cycle of the
medical device,as'a resultofthe execution of production and post-production activities.

A.2.10 [Productieniand posi-production activities

It cannbt|be emphasized too often that risk management does not stop when a medical device goes irfto
productig¢n. Risk-management often begins with an idea, before there is any physical manifestation|of
the medigal-device. Manufacturers collect information from many sources, including experience w
similar ntedr [ Tes. RI [TITatioT 1 i i d
can be made more accurate when a functioning prototype is built. However, no amount of modelling can
substitute for an actual medical device in the hands of actual users.

Therefore, the manufacturer needs to collect and review production and post-production information
and evaluate its relevance to safety. The information can relate to new hazards or hazardous situations,
and/or can affect their risk estimates or the balance between benefit and overall residual risk. Either can
impact the manufacturer’s risk management decisions. The manufacturer should also take into account
considerations of the generally acknowledged state of the art, including new or revised standards.
When the information is determined to be relevant to safety, the risk management process requires that
it be considered as an input for modification of the medical device, and also as an input to improve the
process itself. With effective production and post-production activities, the risk management process
truly becomes an iterative closed-loop process to ensure the continued safety of the medical device.
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In reply to feedback and requests for additional guidance and in response to changing regulatory
requirements, the requirements for production and post-production activities are elaborated in more
detail in this third edition. The clause is divided into subclauses. More sources of information are listed,
including information on the generally acknowledged state of the art and feedback from the supply
chain. The latter includes suppliers of components or subsystems, and also third-party software. The
possible need for actions regarding medical devices already on the market is made more explicit. The
conditions under which follow-up actions need to be considered, are extended with changes in the state
of the art that can be relevant to safety, such as alternative medical devices and/or therapies becoming
available on the market, as well as changes in risk perception or risk acceptability.
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Annex B

(informative)

Risk management process for medical devices

B.1 Correspondence between second and third editions

The numbpering of clauses and subclauses has changed with this third edition of 1SO.14971. dable B.1
provides |the correspondence between clauses and subclauses in the second edition ISO 4971:2007

and thosg in the third edition ISO 14971:2019. This table is provided to assist users of thissdocument|in

transitiofing from the second to the third edition and to facilitate updating of references to ISO 1491

in other documents.

Table B.1 — Correspondence between elements of ISO 14971:2007 and ISO 14971:2019

ISO 14971:2007

1S014971:2019

Introductiion

Introduction

1 Scope

1 Scope

(New clause)

2 _Normativereferences

2 Termsland definitions

3 “Terms and definitions

2.1 accompanying document

3.1 gccampanying documentation

(Newldefinition) 3.2benefit
2.2 harm 33 harm
2.3 hazafd 3.4 hazard

2.4 hazaldous situation

3.5« hazardous situation

2.5 interjded use

interjded purpose

3.6 Intended use

intended purpose

IVD medical device

2.6 invifro diagnostic medical device

IVD medical device

3.7 invitro diagnostic medical device

2.7 life-qycle

3.8 life cycle

2.8 manifacturer

3.9 manufacturer

2.9 medicaldevice

3.10 medical device

2.10 objgctive evidence

3.11 objective evidence

2.11 _pos}-production

3.12 post-production

2.12 profeduxe

3.13 procedure

2.13 prokess 314 process
(New definition) 3.15 reasonably foreseeable misuse
2.14 record 3.16 record

2.15 residual risk

3.17 residual risk
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Table B.1 (continued)

2019(E)

ISO 14971:2007

ISO 14971:2019

2.16 risk 3.18 risk
2.17 risk analysis 3.19 risk analysis
2.18 risk assessment 3.20 risk assessment
2.19 risk control 3.21 risk control
2.20 risk estimation 3.22 risk estimation
2.21 riskevaluation 3.23 risk evaluation
222 risk management 3.24 risk management ,\Q
2J23 risk management file 3.25 risk management file QQ )
2{24 safety 3.26 safety \("/) Y
2125 severity 3.27 severity ‘ @
(New definition) 3.28 state of the art A/\'\
2)26 top management 3.29 top management &D )
227 useerror 3.30 useerror (-\'\
2128 verification 3.31 verification\%v
3| General requirements for risk management 4 General reqt%«rgments for risk management system
31 Risk management process 4.1 Risk}zl\%agement process
32 Management responsibilities 4.2 MQ}gement responsibilities
33 Qualification of personnel 4.%\®mpetence of personnel
3§4 Risk management plan @r\??isk management plan
3]5 Risk management file CQ*X.S Risk management file
4| Risk analysis ,\Q)Q‘ 5 «Risk analysis
4]1 Riskanalysis process AA\ 5 Risk analysis process
4f2 Intended use and identification of chqgl Veristics 5.2 Intended use and reasonably foreseeable misuse
r¢lated to the safety of the medical dg}{@ 5.3 Identification of characteristics related tp safety
4)3 Identification of hazards 5.4 Identification of hazards and hazardous sftuations
444 Estimation of the risk(s) fo@c’h hazardous 5.5 Risk estimation
sifuation L~
5] Risk evaluation m\) 6 Risk evaluation
6| Risk contral \O_)V 7 Risk control
6J1 Risk reductign\%\ (Subclause deleted)
612 -Risk cong@e\ﬁtion analysis 7.1 Risk control option analysis
6J3 Implq@YtEtion of risk control measure(s) 7.2 Implementation of risk control measures
64 Residl A risk evaluation 7.3 Residual risk evaluation
6 Srjg}'s&/ benefit analysis 7.4 Benefit-risk analysis
6'6—Risks-arisingfromriskecontrotmeastres 75—Risks-arisingfromrisk-eontrotmeasures
6.7 Completeness of risk control 7.6 Completeness of risk control

7 Evaluation of overall residual risk acceptability

8 Evaluation of overall residual risk

8 Risk management report

9 Risk management review
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Table B.1 (continued)

IS0 14971:2007 ISO 14971:2019

10 Production and post-production activities
10.1 General

9 Production and post-production information 10.2 Information collection

10.3 Information review

10.4 Actions

Annex A Rationale for requirements Annex A Rationale for requirements

Annex B [Overview of the risk management process Annex B Risk management process for medical deyicef
for medicpl devices

Annex C [Questions that can be used to identify medi-
cal devicq characteristics that could impact on safety | Moved to ISO/TR 24971

Annex D [Risk concepts applied to medical devices

Annex E [Examples of hazards, foreseeable sequences |Annex C Fundamentalrisk concepts
of events pnd hazardous situations

Annex F [Risk management plan

Annex G [Information on risk management techniques Moved to IS0/ TR 24971

Annex H |Guidance on risk management for in vitro
diagnostir medical devices
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B.2 Risk management process overview

Figure B.] is provided to give theuser of thissdocumentan overview of the risk management process. ljis
for illustifative purposes only. Asiindicatedin Figure B.1, the process needs to be iterative, covering each
risk in turn, and returning to-earlier steps if risk'control measures introduce new hazards or hazarddus
situationg, or if new informiation becomes available.
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