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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 proce
described i
different ty
editorial ru

the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fo
pes of ISO documents should be noted. This document was drafted in accordance wit
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is
patent righf
any patent 1
on the ISO 1

Any trade n
constitute g

For an explanation of the voluntary nature of standards, the .meaning of ISO specific terms

expressions
World Trad
iso/forewor

e Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso

drawn to the possibility that some of the elements of this document mayhe the subjd
s. ISO shall not be held responsible for identifying any or all such patent‘rights. Deta
ights identified during the development of the document will be in the Introduction an
st of patent declarations received (see www.iso.org/patents).

ame used in this document is information given for the convehience of users and doe
n endorsement.

related to conformity assessment, as well as inférmation about ISO's adherence tq

d.html.

This document was prepared by Technical Comiittee ISO/TC 210, Quality management
ng general aspects for medical devices, and IEC/SC 62A, Common aspects of elect
sed in medical practice.

correspondi
equipment y

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

revised. Th

are
the
the

ct of
Is of
d/or

b not

and
the

org/

and
rical

cally

e main changes compared to the previous edition are as follows:

A claus ixed

in Claus

e on normative references has been included, in order to respect the requirements for f
e 15 of ISO/IEC Directives, Part 2:2018.

The deflined terms are updated and many are derived from ISO/IEC Guide 63:2019. Defined t¢rms
are printed in italic to assist the reader in identifying them in the body of the document.

Definitions of benefit, Feasonably foreseeable misuse and state of the art have been introduced.

More aftention-is'given to the benefits that are expected from the use of the medical device. The ferm

benefityisk-analysis has been aligned with terminology used in some regulations.

ihed th he ibed in Q149 ated

with medical devices, including those related to data and systems security.

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.
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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
complete listing of these bodies can be found at www.iso.org/members.html.
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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 basis 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 products that are
not necessarily medical devices in some jurisdictions and for suppliers and other parties involved in the
medical devjcetifetycte:

This docunjent deals with processes for managing risks associated with medical devices. Risks can be
related to ijury, not only to the patient, but also to the user and other persons. Risks can alsolbe related
to damage o property (for example objects, data, other equipment) or the environment

Risk management is a complex subject because each stakeholder can place a different value or the

of risks in relation to the anticipated benefits. The concepts of-risk management are
important in relation to medical devices because of the variety of-stakeholders inclyding
and

y accepted that the concept of risk has two key components:

— the propability of occurrence of harm; and

the con

sequences of that harm, that is, how severe it mightbe.

All stakeholders need to understand that the use of a medical device involves an inherent degree of|risk,

even after {
clinical pro
by the key g
stakeholder
educational
patient. The
to the haza
to negligenc

As one of th
of a medica
the general

he risks have been reduced to an acceptable level. It is well known that in the contexf
fedure some residual risks remain. The«adceptability of a risk to a stakeholder is influe
omponents listed above and by the stakeholder’s perception of the risk and the benefit.
’s perception can vary depending\upon their cultural background, the socio-economid
background of the society concerned and the actual and perceived state of health o
way arisk is perceived alsa.takés into account other factors, for example, whether expo
rd or hazardous situation §eems to be involuntary, avoidable, from a man-made source
e, arising from a poorly.understood cause, or directed at a vulnerable group within sog

e stakeholders, thé-manufacturer reduces risks and makes judgments relating to the s
| device, including)the acceptability of residual risks. The manufacturer takes into acd
y acknowledged state of the art, in order to determine the suitability of a medical d

of a
hced
Fach
and
[ the
sure
due
iety.

ifety
ount
bvice

to be placedl on the magket for its intended use. This document specifies a process through which the

manufactur
evaluate th
the controls

br of a miedical device can identify hazards associated with the medical device, estimatg
b risks_associated with these hazards, control these risks, and monitor the effectivene
thtoughout the life cycle of the medical device.

and
S5s of

The decision to use a medical device In the context of a particular clinical procedure requires the residual
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.
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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
requirement or test);

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

— [must” is used to express an external constraint that is not a requirement of thedoc¢umjent.

© 1S0 2019 - All rights reserved vii
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Medical devices — Application of risk management to
medical devices

1 Scope

This document specifies terminology, principles and a process for risk management of medical devices,

inclding software as a medical device and i1 vitro diagnostic medical devices. The process,_q
this document intends to assist manufacturers of medical devices to identify the hazards assq

the

edical device, to estimate and evaluate the associated risks, to control these risks,)and

the gffectiveness of the controls.

The frequirements of this document are applicable to all phases of the life cycle’of a medical
process described in this document applies to risks associated with a medical'dévice, such as
to bipcompatibility, data and systems security, electricity, moving parts, fadiation, and usability.

The
devi

This

This
sped

Risk
not

NOT

2
They

process described in this document can also be applied to produéts'that are not necessa
fes in some jurisdictions and can also be used by others involved’in the medical device Ij

document does not apply to:
Hecisions on the use of a medical device in the contextof any particular clinical procedu

business risk management.

ify acceptable risk levels.

imanagement can be an integral partefa quality management system. However, this dod
equire the manufacturer to have aguality management system in place.

J Guidance on the application of this document can be found in ISO/TR 24971[2],

Normative references

e are no normative references in this document.

3

erms and-definitions

For he purposes of this document, the following terms and definitions apply.

ISO gnd)EC maintain terminological databases for use in standardization at the following a

escribed in
ciated with
to monitor

device. The
risks related

rily medical
fe cycle.

'e; or

document requires manufacturers to establish objective criteria for risk acceptability lut does not

ument does

ddresses:

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

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

3.1

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: I§

34
hazard
potential sq

[SOURCE: IS

3.5
hazardous
circumstan

Note 1 to enflry: See Annex C for an explanation of the relationship_between hazard and hazardous situation|.

[SOURCE: I
3.6

intended us

O/IEC Guide 63:2019, 3.1]

urce of harm (3.3)

O/IEC Guide 63:2019, 3.2]

Situation

O/IEC Guide 63:2019, 3.3, modified — NoteDto entry added.]

e

intended pyrpose

use for whig
and inform{

Note 1 to ent
with, user pr

[SOURCE: IS

3.7

in vitro dia,
1VD medicd
device, wh{
examinatio

h a product, process (3.14) or service is intended according to the specifications, instrucf
ition provided by the manufacturer (3.9)

ry: The intended medical indication, patient population, part of the body or type of tissue inter
ofile, use environment] and operating principle are typical elements of the intended use.

O/IEC Guide 63:2019, 3.4]

gnostic medical device
I device
ther \used alone or in combination, intended by the manufacturer (3.9) for the in

Ce in which people, property or the environment is/are‘exposed to one or more hazards [3.4

ions

cted

itro

diagnostic,

les

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

3.8
life cycle

h of;specimens derived from the human body solely or principally to provide informatio
S i et it : Eals,

specimen receptacles, software, and related instruments or apparatus or other artic

for

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]
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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 it is intended to
be made available or sold, unless this responsibility is specifically imposed on another person by the Regulatory

Authority (RA) within that jurisdiction.

Note
resp
even

Note
fabri
remd
ame

Note
pers
the a

Note

behallf of the original manufacturer and who makes it availabléfor use under his own name, should b

the n

bnsibilities include meeting both pre-market requirements and post-market requirements, sud
[ reporting and notification of corrective actions.

3 to entry: “Design and/or manufacture” may include specification development,
cation, assembly, processing, packaging, repackaging, labelling, relabelling, sterilization, in
nufacturing of a medical device; or putting a collection of devices, and possiblynother products
Hical purpose.

4 to entry: Any person who assembles or adapts a medical device thathas already been supplie
n for an individual patient, in accordance with the instructions for‘dse, is not the manufactu
ssembly or adaptation does not change the intended use of the medical device.

5 to entry: Any person who changes the intended use of,-or modifies, a medical device with

hanufacturer of the modified medical device.

2 to entry: The manufacturer’s responsibilities are described in other GHTF guidance docu:lnents. These

h as adverse

production,
ttallation, or
together for

d by another
rer, provided

ut acting on
e considered

Note| 6 to entry: An authorised representative, distributor or importer who only adds its own [address and
contjct details to the medical device or the packaging;without covering or changing the existing labpelling, is not
consldered a manufacturer.

Note|7 to entry: To the extent that an accessoty is subject to the regulatory requirements of a medidal device, the
person responsible for the design and/or manufacture of that accessory is considered to be a manufficturer.
[SOURCE: ISO/IEC Guide 63:2019,3:6]

3.10

medical device

instfument, apparatus,implement, machine, appliance, implant, reagent for in vitro usg, software,
maté¢rial or other similar or related article, intended by the manufacturer (3.9) to be used] alone or in
combpination, for human beings, for one or more of the specific medical purpose(s) of

— fiagnosis, prevention, monitoring, treatment or alleviation of disease,

— fiagnosis, monitoring, treatment, alleviation of or compensation for an injury,

— |dvestigation, replacement, modification, or support of the anatomy or of a physiologicdl process,

— supporting or sustaining life,

— 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
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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

objective evidence

data suppo]

Note 1 to en
[SOURCE: I

3.12

post-produ
partofthel
device (3.10

EXAMPLE
decommissig

3.13
procedure
specified w

ting theexistence or verity of something
ry: Objective evidence can be obtained through observation, measurement, test or by othernieg

09000:2015, 3.8.3, modified — Note 2 to entry deleted.]

rtion
fe cycle (3.8) of the medical device (3.10) after the design has been completed and the me|
) has been manufactured

Transportation, storage, installation, product use, maintenance, repair, product cha
ning and disposal.

hy to carry out an activity or a process (3.14)

Note 1 to enffry: Procedures can be documented or not.

[SOURCE: I§

3.14
process
set of intery]

Note 1 to en
context of th

Note 2 to en
generally thg

09000:2015, 3.4.5]

elated or interacting activities-that use inputs to deliver an intended result

'ry: Whether the “intended(résult” of a process is called output, product or service depends o
e reference.

try: Inputs to a pro€ess are generally the outputs of other processes and outputs of a proces
inputs to other pfocesses.

Note 3 to enflry: Two or more-interrelated and interacting processes in series can also be referred to as a pro

[SOURCE: I$
3.15

0900022015, 3.4.1, modified — Notes to entry 4, 5 and 6 are deleted.]

foreseeable misuse

dical

nges,

h the

S are

Cess.

reasonably

use of a product or system in a way not intended by the manufacturer (3.9), but which can result from
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]
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document stating results achieved or providing evidence of activities performed
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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: IS0 9000:2015, 3.8.10]

3.17

resiglual risk

risk
[SOU

3.18
risk
com

[sou
3.19

risk
syst

[sou

3.20
risk
over]
[SOU
3.21|
risk
proc
to, 0
[SOU
3.22
risk
proc
of th

[SOU

Ffemaining after risk control (3.21) measures have been implemented

RCE: ISO/IEC Guide 63:2019, 3.9]

bination of the probability of occurrence of harm (3.3) and the severity)(3.27) of that ha

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

analysis

RCE: ISO/IEC Guide 63:2019, 3.11]

assessment
all process (3.14) comprising a risk analysis(3.19) and a risk evaluation (3.20)

RCE: ISO/IEC Guide 51:2014, 3.11]

control
pss (3.14) in which decisiofnis)are made and measures implemented by which risks (3.18)
" maintained within, specified levels

RCE: ISO/IEC Guide63:2019, 3.12]

estimation
bss (3.14)used to assign values to the probability of occurrence of harm (3.3) and the sel
at harm

REE: ISO/IEC Guide 63:2019, 3.13]

bmatic use of available information to identify hazards\3.4) and to estimate the risk (3.|L8

rm (3.3)

hre reduced

verity (3.27)

3.23
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]
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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 of

[SOURCE: I§

3.28
state of the
developed s
based on th

Note 1 to ent]
and medicing
of the art des

[SOURCE: IS

3.29
top manag
personorg

[SOURCE: I
entry deletg

3.30
use error

e relevant consolidated findings of science, technology and experience

the possible consequences of a hazard (3.4)

O/IEC Guide 63:2019, 3.17]

art
tage of technical capability at a given time as regards products, processes (3.14) and sery

y: The state of the art embodies whatis currently and generally accepted.as good practice in techn
. The state of the art does not necessarily imply the most technologically advanced solution. The
cribed here is sometimes referred to as the “generally acknowledgéed state of the art”.

O/IEC Guide 63:2019, 3.18]

ement
roup of people who directs and controls a manifacturer (3.9) at the highest level

b0 9000:2015, 3.1.1, modified — “An organization” replaced by “a manufacturer”, Not
d.]

user action
than thati

Noteltoe

Note 2 to en
task, or use 4

nr]:’y: Use error includes.the inability of the user to complete a task.

or lack of user action while-using the medical device (3.10) that leads to a different r
ended by the manufacturer (3.9) or expected by the user

Lry: Use errors cap’pesult from a mismatch between the characteristics of the user, user intef
nvironment.

Note 3 to ent]

Note 4 to ent]

Note 5 to ent

ry: Usersdnight be aware or unaware that a use error has occurred.

ry: Anunexpected physiological response of the patient is not by itself considered use error.

ices,

logy
state

Ps to

bsult

face,

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

3.31

'ror.

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.
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[SOURCE: ISO/IEC Guide 63:2019, 3.19]

4 General requirements for risk management system

4.1

Risk management process

1:2019(E)

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

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

b)
c)
d)
This
This

Whe
the 1

NOT

NOT
systg
medi|

NOT
spec
activ
amo

FStinTating and evatuating the associated 715%s;

controlling these risks, and

monitoring the effectiveness of the risk control measures.
process shall apply throughout the life cycle of the medical device.
process shall include the following elements:

risk analysis;

risk evaluation;

risk control; and

production and post-production activities.

re a documented product realization process.exists, it shall incorporate the appropri
isk management process.

£ 1 Productrealization processes are destribed in, for example, Clause 7 of ISO 13485:2016[9.

K2 A documented process withinsa-quality management system can be used to addres
matic manner, in particular to enable/the early identification of hazards and hazardous situatio
ral devices.

£ 3 A schematic representation of the risk management process is shown in Figure 1. Depe
fic life cycle phase, individual elements of risk management can have varying emphasis. Also, risk
ities can be performed.iteratively or in multiple steps as appropriate to the medical device. Ann{
e detailed overview of the steps in the risk management process.

Compliance is checked by inspection of the appropriate documents.

hte parts of

5 safety in a
hs in complex

hding on the
management
bx B contains
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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

:

KISK 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 |

;

Risk management review |

.

Production and post-production activities

Risk management plan
Risk nighagement

— General

— Information collection
— Information review
— Actions

Figure 1 — A schematic representation of the risk management process

4.2 Management responsibilities
Top managdment shall provide evidence of its commitment to the risk management process by ensuting:
— the proyision of adeguate resources; and

— the assjgnment ¢f\¢ompetent personnel (see 4.3) for risk management.

Top manag¢ment/shall define and document a policy for establishing criteria for risk acceptahility.
The policy shall prov1de a framework that ensures that criteria are based upon appllcable nationpl or
regional regutations-and : : c ornration
such as the generally acknowledged state ofthe art and known stakeholder concerns.

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.
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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,
the technologies involved or the risk management techniques employed. Appropriate records shall be

maimntained.

NOTE Risk management tasks can be performed by representatives of several functionsjeach|contributing

their|specialist knowledge.

Comppliance is checked by inspection of the appropriate records.

4.4 | Risk management plan

Risk| management activities shall be planned. For the particular*medical device being |considered,

the manufacturer shall establish and document a risk management plan in accordance with the risk

manpgement process. The risk management plan shall be part of the risk management file.

This|plan shall include at least the following:

a) the scope of the planned risk management activiti€s, identifying and describing the mddical device
hnd the life cycle phases for which each element 6fthe plan is applicable;

b) hssignment of responsibilities and authorities;

c) fequirements for review of risk managément activities;

d) friteria for risk acceptability, based on the manufacturer’s policy for determining acceptable
risk, including criteria for accepting risks when the probability of occurrence of harm cannot be
bstimated;

NOTE1 The criteria fory7isk acceptability are essential for the ultimate effectivenesq of the risk
management process. Foryeach risk management plan the manufacturer needs to establish risk pcceptability
Criteria that are appropriate for the particular medical device.

e) p method to evaluate the overall residual risk, and criteria for acceptability of the ovefall residual
risk based ofitthe manufacturer’s policy for determining acceptable risk;

NOTE 2 “\\The method to evaluate the overall residual risk can include gathering and reviewjing data and
iterature for the medical device being considered and similar medical devices on the market anfl can involve
udgment by a cross-functional team of experts with application knowledge and clinical expertjse.

f) activities for verification of the implementation and effectiveness of risk control measures; and

g)

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
criteria for risk acceptability.

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

establishing

of it can be

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 Risk

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:

NOTE1 T

documents a

file need no
references o

referenced in the risk management file in a timely manner.

NOTE2 T

NOTE3 S
that were de

5 Riska

5.1 Risk

The manufa
The implen
recorded in

NOTE 1
or informati

the differend
in outputs, d

systematic e

NOTE2 S

for in vitro di

In addition

analysis shalll include-atlleast the following:

a) identifi
b) identifi
c)

NOTE 3

the restilts of the evaluation of the residual risks.

If]

the risk analysis;
the risk evaluation;

the implementation and verification of the risk control measures; and

he records and other documents that make up the risk management file can form part of
Ind files required, for example, by a manufacturer’s quality management system. The risk nfanagd
physically contain all the records and other documents. However, it needs te\contain at
' pointers to all required documentation, so that the manufacturer can assemble the inform

he risk management file can be in any form or type of medium.

be [SO/TR 24971191 for guidance on establishing a risk management file*for components and de
cigned without using SO 14971.

nalysis

nnalysis process

cturer shall perform risk analysis for the particular medical device as described in 5.2 td

the risk management file.
a risk analysis or other relevant information is available for a similar medical device, that and
es between the medical devices:and whether these introduce new hazards or significant differ¢
haracteristics, performancé or'results. The extent of use of an existing risk analysis is based

aluation of the effects that the differences can have on the occurrence of hazardous situations.

be [SO/TR 2497119 forguidance on selected risk analysis techniques and on risk analysis techn
agnostic medical devices.

Fo the recordsrequired in 5.2 to 5.5, the documentation of the conduct and results of thg

ratiofizand description of the medical device that was analysed;

ther
ment
least
htion

ices

5.5.

entation of the planned risk analysis activities and the results of the risk analysis shalll be

lysis

bn can be used as a starting point for the new risk analysis. The degree of relevance dependls on

nces
on a

ques

risk

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

scope and date of the risk analysis.

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

change to 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
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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.

NOTE 1

NOT

The use specification (see 3.23 of IEC 62366-1:2015[3]) can be an input to determining the

E2

reasonably foreseeable misuse.

ComL)liance is checked by inspection of the risk management file.

5.3

For 1
qual
appy]
maintained in the risk management file.

NOT
char

NOT
resu

Compliance is checked by inspection of the risk management file.

5.4

The
med

to sa

For
com

resu

NOT

insta

NOT

is giy

NOT

singl

intended use.

See ISO/TR 24971 for factors to consider in determining the intended use and for an explanation of

Identification of characteristics related to safety

jtative and quantitative characteristics that could affect the safety of the medical de
opriate, the manufacturer shall define limits of those characteristies.-This documentat

£ 1 See ISO/TR 249719 for a list of questions that can servé,as a guide in identifying m
hcteristics that could have an impact on safety.

£ 2 Characteristics related to loss or degradation of the ¢linical performance of a medical de
t in unacceptable risk, are sometimes referred to as essential performance (see for example IEC

Identification of hazards and hazardous situations

manufacturer shall identify and dgeument known and foreseeable hazards associat
cal device based on the intended-uise; reasonably foreseeable misuse and the characteris
fety in both normal and fault conditions.

bach identified hazard, thesmanufacturer shall consider the reasonably foreseeable s
binations of events that can result in a hazardous situation, and shall identify and dg
[lting hazardous situatign(s).

£ 1 A sequence/ofsevents can be initiated in all phases of the life cycle, e.g. during transg
llation, mainterance, routine inspection, decommissioning and disposal.

2 An explanation of the relationship between hazard, hazardous situation and harm includ
en in Annex C.

i 375\ Risk analysis includes the examination of different sequences or combinations of event
e ‘Hazard that can lead to different hazardous situations. Each hazardous situation can lead to di

he particular medical device being considered, the manufacturer shall ideéntify and docyment those

vice. Where
ion shall be

edical device

vice that can
60601-10121),

bd with the
tics related

pquences or
cument the

ort, storage,

ng examples

related to a

fferent types

of harm.

NOTE 4

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. The

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 of h

NOTE 1

arm 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

occurrence C

an give some indication of the risk. See also ISO/TR 24971121,

NOTE2 R
from system
for in vitro diI

NOTE3 Ix
— publishg
— scientifi
— field dat
— usabilit)
— clinical

— results

— expertg
— externa
Compliance]
6 Riske
For each ig
determine

managemen
If the risk ig

situation (i.

If the risk i
7.1 to 7.6.

The results

sk estimation can be qualitative or quantitative. Methods of risk estimation, including those resu
htic faults, are described in ISO/TR 24971[9], which also gives information useful for estimating|
agnostic medical devices.

formation or data for estimating risks can be obtained, for example, from:
d standards;
Cc or technical investigations;

a from similar medical devices already in use, including publicly available reports of incidents;
 tests employing typical users;
bvidence;

frelevant investigations or simulations;

pinion; or

quality assessment schemes for in vitro diagnostic medical devices.

is checked by inspection of the risk management file.

yaluation

lentified hazardous situdtion, the manufacturer shall evaluate the estimated risks
f the risk is acceptable\or not, using the criteria for risk acceptability defined in the
t plan.

acceptable, it is‘not required to apply the requirements given in 7.1 to 7.5 to this hazan
., proceed to-7:6) and the estimated risk shall be treated as residual risk.

not accéptable, then the manufacturer shall perform risk control activities as describ

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

Iting
risks

and
risk

dous

bd in

Compliance

is checked by inspection of the risk management file.

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)

12

inherently safe design and manufacture;
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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.

Relevant standards should be applied as part of the risk control option analysis.

NOTE4  Many standards address inherent safety, protective measures, and information for safetly for medical
devides. In addition, some medical device standards have integrated elements of the risk ma@nagement process
(e.g. Plectromagnetic compatibility, usability, biological evaluation). See ISO/TR 24971[4] for [infornpation on the
role ¢f International Standards in risk management.

The [isk control measures selected shall be recorded in the risk management file:

If, dyring risk control option analysis, the manufacturer determines that riskreduction is notfpracticable,
the manufacturer shall conduct a benefit-risk analysis of the residual risk-(proceed to 7.4).

Compliance is checked by inspection of the risk management file.

7.2 | Implementation of risk control measures
The manufacturer shall implement the risk control meagures selected in 7.1.

Implementation of each risk control measure shallhe verified. This verification shall be rec¢rded in the
risk management file.

NOTE1  Verification of implementation cansbe)performed as part of design and development vgrification or
procgss qualification within a quality manageinent system.

The feffectiveness of the risk control ‘measures shall be verified. The results of this verificagion shall be
recofded in the risk management file.

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

NOTE 3  Verification of effectiveness can also be performed as part of design and development verification or
procgss qualificationifthe relationship between the effectiveness in risk reduction and the result ¢f design and
development verification or process qualification is known.

EXAMPLE 1 (Design verification of a certain performance characteristic, such as dose accurafy of a drug
injecfor, carrserve as verification of effectiveness of risk control measures ensuring safe drug dosing|

EXAMPLE2  Process qualification can serve as verification of effectiveness of risk control measujes related to
risk daused hy variationsin prndnr‘finn 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 remains unacceptable.

If the benefits 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 Sg¢e ISO/TR 2497119 for guidance on performing a benefit-risk analysis.

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

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

— the estimated risks for previously identified hazardous sityations are affected by the introductipn of
the riskjcontrol measures.

Any new orfincreased risks shall be managed in accordatice with 5.5 to 7.4.
The results|of this review shall be recorded in theisk management file.

Compliance|is checked by inspection of the riskimanagement file.

7.6 Completeness of risk control

The manufgcturer shall review thé nisk control activities to ensure that the risks from all identfified
hazardous sjtuations have been donsidered and all risk control activities are completed.

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

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

8 Evaluationyef overall residual risk

After all ridkcontrc plemented and verified the manufacturer shall evaluate
the overall residual risk posed by the medical device, taking into account the contributions of all residual
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 24971[9 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 Risk management review

Prio
exec

The
incly

The
appt]

- to release for commercial distribution of the medical device, the manufacturer shall
ution of the risk management plan. This review shall at least ensure that:

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

hppropriate methods are in place to collect and review information‘in the productia
broduction phases.

Fesults of this review shall be recorded and maintained as the risk management report
ded in the risk management file.

responsibility for review shall be assigned in the risk management plan to persons
opriate authority [see 4.4 b)].

Compliance is checked by inspection of the risk management file.

10

10.1

The
info
esta
prod

NOT

NOT

Production and post-production activities

| General

manufacturer shall establish, document and maintain a system to actively collect
mation relevant to the jedical device in the production and post-production ph
blishing this system, the manufacturer shall consider appropriate methods for the co
lessing of information:

£ 1 Seealso 7.33,°872.1, 8.4 and 8.5 of ISO 13485:2016[5].

£ 2 See ISO/TR2497119 for guidance on production and post-production activities.

Compliance is.checked by inspection of the appropriate documents.

10.2

Information collection

review the

n and post-

hnd shall be

having the

and review
hses. When
lection and

The manufacturer shall collect, where applicable:

a) information generated during production and monitoring of the production process;

b) information generated by the user;

c) information generated by those accountable for the installation, use and maintenance of the
medical device;

d) information generated by the supply chain;

e) publicly available information; and

f) information related to the generally acknowledged state of the art.

© IS0 2019 - All rights reserved
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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

Th 4 1 1l . 41 LI o 4 11 P - | 1 4 oo 3 ll
€ manujqetarer—snair reviewtic HIrornration correctea 10T posSStore rerevanceto sajety, cspeqlally
whether:

— previoysly unrecognised hazards or hazardous situations are present;

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

— the overall residual risk is no longer acceptable in relation to the benefits of the intended use; or
— the gengrally 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 management file.

10.4 Actidns
If the collecfed information is determined to be relevant to safety, the following actions apply.
1) Concerning the particular medical device,

— the manufacturer shall review the risk management file and determine if reassessment of fisks
and/or assessment of new risks is neceSsary;

— if 4 residual risk is no longer acceptable, the impact on previously implemented risk coptrol
mepsures shall be evaluated @and should be considered as an input for modification of the
mef{lical device;

— the manufacturer should) consider the need for actions regarding medical devices on the
mafket; and

— any decisions and'actions shall be recorded in the risk management file.
2) Concerning the £isk management process,

— the| manufacturer shall evaluate the impact on previously implemented risk management
actjvities; and

— the results of this evaluation shall be considered as an input for the review of the suitability of
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.1 General

The [SO/TC 210 — IEC/SC 62A Joint Working Group 1 (JWG 1), Application of risk managémeiyt to medical
deviges, developed this rationale to document its reasoning for establishing the varipus rgquirements
contpined in this document. Those who make future revisions can use this annex, along with experience
gaingd in the use of this document, to make this document more useful to mdnufacturers| regulatory
bodies and health care providers.

ISO [Technical Committee 210 and IEC Subcommittee 62A decided to(combine their effprts on risk
manpgement and to form JWG 1 with the task to develop a standard for the applicafion of risk
manfigement to medical devices. When discussions on an Internatienal Standard for risk management
begdn, crucial features of risk management needed to be addresséed, such as the process of risk evaluation
as well as the balancing of risks and benefits for medical devicés. )Manufacturers, regulatory|bodies, and
health care providers had recognised that “absolute safety”in medical devices was not adhievable. In
addifion, the risks that derive from the increasing divetsity of medical devices and their gapplications
canrfot be completely addressed through product safety, standards. The recognition of thefe facts and
the ¢onsequent need to manage risks from medical déevices throughout their life cycle led to the decision
to d¢velop ISO 14971 as a tool to actively improvesthe safety of medical devices. The first edition of this
standard was published in 2000.

The|second edition of ISO 14971 was déveloped and published in 2007 to address the need for
addifional guidance on its applicatiopjand on the relationship between hazards and hazardous
situgtions. Minor changes were madeto'the normative section, such as the addition of the
to plan for post-production monitoring and the removal of the requirement for traceability from the
risk management report.

The [systematic review in 2010 revealed the need for further guidance on a few specific tqpics. It was
decifled to develop the téchnical report ISO/TR 24971[2], because even a small update of the guidance
would necessitate a revision of the standard. The first edition of this report was published in 2013.

This|third editiomywas developed to clarify the normative requirements and to describe tHem in more
detafil, in particular the clauses on the evaluation of overall residual risk, on the risk
revi¢w and report and on production and post-production information. The clarifications
necegssary.in view of requests for explanation in the systematic review of ISO 14971 in 2016 and in
view of’stricter requirements from regulatory bodies. More emphasis was put on the ben
anti¢ipated from the use of the medical device and the balance between the (overall) residyal risks and
those benefits. It was explained that the process described in ISO 14971 can be applied to all 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. Risks related to data and systems security are specifically mentioned in the scope, to avoid

any misung
to medical

specific me
standards @
ISO 10993-1

The scope ¢f this document does not include clinical decision making, i.e., decisions on the use

medical dey
risks to be
benefits of 3
risks associ
procedure o
care profes
opinion.

The scope ¢
1SO 3100004

Although t
document
inappropris

level fo

local lay

the wide variety of medical devices and situations covered by this document would make a univ

ETSTanding that a Separate process would be Needed to Mandge Security TiSKS TE
levices. This does not preclude the possibility of developing specific standards, in“W
hods and requirements are provided for the assessment and control of security-kisks.
an be used in conjunction with ISO 14971, in a similar way as IEC 62366-1[13] for'usab
[4] for biological evaluation, or IEC 60601-1[12] for electrical and mechanicalyisks.

ice in the context of a particular clinical procedure. Such decisionsyrequire the res
balanced against the anticipated benefits of the procedure or the risks and anticip
Iternative procedures. Such decisions take into account the inténded use, performance
nted with the medical device as well as the risks and benefits associated with the cli
r the circumstances of use. Some of these decisions can bé made only by a qualified hg
sional with knowledge of the state of health of an individual patient and the patient’s

f this document also does not include business.déeéision making. Other standards sud
0] exist for organisational risk management and related topics.

ere has been significant debate over what constitutes an acceptable level of risk,
oes not specify acceptability levels. Specifying a universal level for acceptable risk cou
te. This decision is based upon the belief that:

" acceptable risk meaningless;

vs, customs, values and percdeption of risk are more appropriate for defining risk acceptal
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agement systeni.is not a requirement of this document. However, a quality management

tremely helpfulin managing risks properly. Because of this and because most medical d
prs do employ a quality management system, this document is constructed so that if
forporated'into the quality management system that they use.

mative references

Pvice
can

No other standards are required 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

Mostofthedefinitionsusedinthisdocumentaretaken from1S09000:2015[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
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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
States and intended purpose which is the term in the European Union. These terms have essentially
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g$ame definition. It was intended that, when determining the intended use of a medieca

Lifacturer takes into account the intended medical indication, patient population, part
Ksue interacted with, user profile, use environment, and operating principle. The-defi
(3.8) was necessary to make it clear that the term as used in this document covers a
bxistence of a medical device. The definition for risk management (3.24) emphasises
ematic approach and the need for management oversight. The definitionlef-top manage
the definition from ISO 9000:2015[31. It applies to the person or grouptat the highest
Lifacturer’s organization.

e other terms in ISO 14971 are not based on definitions in ISQ/IEC Guide 63:2019[2]

fit is defined because of the increased emphasis by regulatory bodies on balancing th
against the benefits of the medical device. For the same‘reason the phrase “benefit-ri
ed. A definition of post-production was added to emphgasise that the entire life cycle of
'e is important for risk management. The concept ofa risk management file is now well 4

4 General requirements for risk management system

k.1 Risk management process
risk management system consists of.the elements in 4.1 through 4.5.

manufacturer needs to establish.a risk management process as part of the design and dey
dical device. This is required-so that the manufacturer can systematically ensure that
ents are in the process. Risk analysis, risk evaluation and risk control are commonly re|
htial parts of risk management. In addition to these elements, this document emphasises
ngement process does-not end with the design and production (including, as relevant, g

ollection and<deview of production and post-production information was identified as

ity manageient system, the risk management process should be fully integrated into
pgementssystem.

Jugh risk management activities are hlghly individual to the medical device being con51

dards. They are benefit (3.2), post-production (3.12) and risk management file (3.25).

aging, and labelling) of a medical device, but continues on into the post-production phasg.

of the risk ‘mianagement process. Furthermore, it was felt that when a manufacturef
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are 5 addressed
in 4.1. This subclause also recognises that there can be some differences in regulatory approaches 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:

A.2.4.3 Cgmpetence of personnel

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
trained in risk management techniques (see A.2.4.3);

becaus¢ this document does not define acceptable risk levels, top management is requirgd to
establigh a policy on how acceptable risks will be determined;

risk management is an evolving process and periodic review of the risk management activities is
needed|to ascertain whether they are being carried out correctly, to rectify any, weaknessgs, to
implemient improvements, and to adapt to changes.

It is most important to get competent people with the knowledge and experience necessary to perform
risk managément tasks. The risk management process requires people-with knowledge and experience

in areas sudh as:

In

how th¢ medical device is constructed;
how th¢ medical device works;

how th¢ medical device is produced;

how th¢ medical device is actually used;
how to ppply the risk management process:

general, [this usually requires several representatives from various functions or disciplines, each

contributing their specialist knowledge.” The balance and relation between those representagives

should be cnsidered.

Records arg required to provide_objective evidence of competence. In order to avoid duplication| and
because of fonfidentiality and-data protection considerations, this document does not require these

records to be kept in the risk management file.

A.2.4.4 Risk management plan

A risk management-plan is required because:

an organiwnd npprnm‘h is essential for gnnd risk management;

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)

b)

20

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.

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

ensure that
hnt parts of

bssential resources are available when required. If
the verification could be neglected.

verification is not planned, import

)

Methods for the collection and review of production and post-production Nnformat
be established so that there is a formal and appropriate way to feed backproductid
broduction information into the risk management process.

g)

The
proc|

requirement to keep a record of changes is to facilitate audit and-review of the risk 1
pss for a particular medical device.

A.2.4.5 Risk management file

This
the

proc
that

document uses this term to signify where the manufdcturer can locate or find the loc
records and other documents applicable to risk mariagement. This facilitates the risk 1
bss and enables more efficient auditing to this doctiment. Traceability is necessary to d
the risk management process has been applied to-each identified hazard.

Co
hazdrd is not controlled and harm can be the.consequence. The problem can result from incg
at amy step in risk management, e.g. unidentified hazards, risks not assessed, unspecified
meagures, risk control measures not:implemented, or risk control measures that prove
Tracgability is needed to ensure conmipleteness of the risk management process.

Risk analysis

.5.1 Risk analysis process

1 of 5.1 describes how to deal with the availability of a risk analysis for a similar me
n adequate information already exists, this information can be applied to save timg
resources. Users-of this document need to be careful, however, to assess systematically t
work for applicability to the current risk analysis.

The detdils required by a), b), and c) form the basic minimum data set for ensuring traceab

on need to
n and post-

nanagement

htions of all
hanagement
emonstrate

leteness is very important in risk management. An incomplete task can mean that ajn identified

mpleteness
risk control
ineffective.

lical device.
, effort and
he previous

lity and are

impgrtant for management reviews and for subsequent audits. The requirement in c) also helps clarify

whatT1s 1n the scope of the analysis and veriiles 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 poth
normal and| fault conditions. The identification should be based upon the intended use and‘reasofably
foreseeable nisuse identified in 5.2 and the characteristics related to safety identified in 5.3.

A risk can only be assessed and managed once a hazardous situation has been identified. Documenting
the reasongbly foreseeable sequences of events that can transform a hazard into a hazardous situgtion
allows this to be done systematically. Annex C aims to assist manufacturers in-identifying hazardq and
hazardous §ituations. Typical hazards are listed and the relationships between hazards, foresegable
sequences df events, hazardous situations and associated possible harm are demonstrated.

A.2.5.5 Risk estimation

This is the final step of risk analysis. The difficulty of 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 subclapise was written generically. Because hazards can occur both when the medical dgvice
functions nprmally and when it malfunctions, one shoild look closely at both situations. In pragtice,
both compdnents of risk, probability of occurrence and severity of harm, should be analysed separ3tely.
When a mdnufacturer uses a systematic way of categorizing the severity levels or the probabilify of
occurrence|of harm, the categorization scheme(should be defined and recorded in the risk management
file. This enpbles the manufacturer to treat équivalent risks consistently and serves as evidence thalt the
manufacturgr has done so.

Some hazardous situations occur because of systematic faults or sequences of events. There is no
consensus dn how to calculate the probability of a systematic fault. Where the probability of occurrence
of harm capnot be calculated; hazards still have to be addressed and listing resulting hazandous
situations separately allows-the manufacturer to focus on reducing the risks due to these hazandous
situations.

Frequently,|good quantitative data are not readily available, especially in development of an entjrely
new medicdl device or for security risks. The suggestion that risk estimation should be done only]in a
quantitativ¢ way thas therefore been avoided.

A.2.6 Riskevaluation

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.

The manufacturing process can contribute to risks, for example originating from contamination of
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bonents, residues of hazardous substances used in the process, or mix-up of parts. Su
pbntrolled by designing the manufacturing process to be inherently safe (e.g. elimindtin
tances or using separate production lines) or by applying protective measures

bction steps in the process).

recognised that one possible result of the risk control option analysiscauld be that
ticable way of reducing the risk to acceptable levels according to the pre-established
hcceptability. For example, it could be impractical to design a life-supporting medical
an acceptable residual risk. In this case, a benefit-risk analysis canbe’carried out as des
rtermine whether the benefit of the medical device, to the patient, outweighs the residy

to the pre-established acceptable levels.

;.2 Implementation of risk control measures

distinct verifications are included. The first verificdtion is required to make sure that the
sure has been implemented in the final designof the medical device or in the manufactuf

y) as implemented actually reduces theisk. In some instances, a validation study can
ying the effectiveness of the risk controlmeasure.

ining sufficient data and information for risk estimation can be difficult, resulting in

jcation of effectiveness of risk~control measures to establish a convincing residual risk
1 of effort should be commeénsurate with the level of risk. Testing with users might b
y the effectiveness of the'risk controls, for example usability testing (see IEC 62366-1
stigation of medical-devices (see 1SO 14155V[€]) or clinical performance studies for in vitr
cal devices (see 1S0.20916!81). A usability test can verify effectiveness of information fg
t according to@test standard can verify effectiveness of designed risk control measure]
xample, mechanical strength.

V.3 Residual risk evaluation

ecl,was introduced here to determine whether the implemented risk control measures

ch risks can
b hazardous
(e.g. visual

there is no
criteria for
device with
'ribed in 7.4
al risk. This

n is included at this point in the document to make sure thatevery effort was first madle to reduce

risk control
ing process.

second verification is required to ensure that the risk control measure (including information for

be used for

incertainty

e residual risk evaluation. It ean therefore be practical for the manufacturer to focyis effort on

evaluation.
e needed to
13]), clinical
o diagnostic
r safety and
s related to,

have made

the riskacceptabte-if theriskexceeds theacceptabitity critertaestablished i the riskmamayement plan,
the manufacturer is instructed to investigate additional risk control measures. This iterative procedure
should be continued until further risk control is not practicable and the residual 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.

© IS0 2019 - All rights reserved 23


https://standardsiso.com/api/?name=2553940b0cc72ce675da49e8300b3b56

ISO 14971:2019(E)

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 Evaluation of overall residual risk

During the process defined by Clauses 5 to 7, manufacturers identify hazards and hazardous situafions,
evaluate th¢ risks, and implement risk control measures in their medical device design one at a time.|This
is the pointl where the manufacturer has to step back, consider the combined impagt-of all individual
residual risks, and make a decision as to whether to proceed with the medical device. It is possible|that
the overall fesidual risk exceeds the manufacturer’s criteria for risk acceptability,'even though individual
residual risks do not. This is particularly true for complex systems and médical devices with a large
number of risks. The method to evaluate the overall residual risk as defineddn the risk management|plan
includes balancing the overall residual risk against the benefits of the médical device. This is particullarly
relevant in fletermining whether a high-risk, but highly beneficial, medical device should be marketgd.

The manufdcturer is responsible for providing users with relevant information on significant resjdual
risks, so thgt they can make informed decisions on the use ofsthe medical device. Thus, manufactyirers
are instructed to include pertinent information on residual‘risks in the accompanying documentdtion.
However, it|is the manufacturer’s decision as to what andthow much information should be prov}ded.
This requirgment is consistent with the approach takendh many countries and regions.

A.2.9 Risk management review

The risk management review is an importait step before the commercial release of the medical dqvice.
The final rgsults of the risk management process, as obtained by executing the risk management plan,
are reviewdd. The risk management repaort contains the results of this review and is a crucial part of
the risk magpagement file. The report serves as the high-level document that provides evidence tha the
manufacturgr has ensured that the risk management plan has been satisfactorily fulfilled and the refults
confirm that the required objective has been achieved. Subsequent reviews of the execution of thd risk
management plan and updates\of the risk management report can be needed during the life cycle of the
medical devjce, as a result©fithe execution of production and post-production activities.

A.2.10 Productienand post-production activities

It cannot bg emplrasized too often that risk management does not stop when a medical device goes|into
production, Rlsk management often begms w1th an 1dea before there is any phy51cal mamfestatl n of
the medical-s M .
similar medical devzces and technologies. Rlsk estlmatlon is reflned throughout the deSIgn process and
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 numbe
provides t

and those i
transitionin
in other doq

uments.

Fing of clauses and subclauses has changed with this third edition of ISO 14971, Tabl¢ B.1

correspondence between clauses and subclauses in the second edition ISO 44971:2007
the third edition ISO 14971:2019. This table is provided to assist users of this document in
g from the second to the third edition and to facilitate updating of references to ISO 14971

Table B.1 — Correspondence between elements of ISO 14971:2007 and-ISO 14971:2019
IS0 14971:2007 ISO 14971:2019
Introduction Introduction
1 Scope 1 Scope
(New clayse) 2 Normativereferences
2 Terms and definitions 3 Terms afrd definitions
2.1 accomppnying document 3.1 accompanying documentation
(New ddfinition) 3.2 Chenefit
2.2 harm 3.3 harm
2.3 hazard 3.4 hazard
2.4 hazardgus situation 3.5 hazardous situation
2.5 intenddd use 3.6 intended use
intended purpose intended purpose
2.6 invitroldiagnostic medical devicé 3.7 invitro diagnostic medical device
IVD megical device IVD medical device
2.7 life-cyc|e 3.8 lifecycle
2.8 manufgqcturer 3.9 manufacturer
2.9 medical device 3.10 medical device
2.10 objectjve evidence 3.11 objective evidence
2.11 post-production 3.12 post-production
2.12 procedlute 3.13 procedure
2.13 process 3.14 process
(New definition) 3.15 reasonably foreseeable misuse
2.14 record 3.16 record
2.15 residual risk 3.17 residual risk
26 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=2553940b0cc72ce675da49e8300b3b56

ISO 14971:2019(E)

Table B.1 (continued)

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 risk evaluation

3.23 risk evaluation

Q.94

2.22
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2.23 risk management file 3.25 risk management file
2.24 safety 3.26 safety
2.24 severity 3.27 severity

(New definition)

3.28 state of the art

2.24

top management

3.29 top management

2.27 useerror 3.30 useerror

2.2§ verification 3.31 verification

3 General requirements for risk management 4 General requirements for risk managemeént system
3.1 |Risk management process 4.1 Risk management process

3.2 |Management responsibilities 4.2 Management responsibilities

3.3 |Qualification of personnel 4.3 _Competence of personnel

3.4 |Risk management plan 44 Risk management plan

3.5 |Risk management file 4.5 Risk management file

4 Rlisk analysis 5 Risk analysis

4.1 |Risk analysis process 5.1 Risk analysis process

4.2 |Intended use and identification of chafacteristics |5-2 Intended use and reasonably foreseeablp misuse
related to the safety of the medical device 5.3 Identification of characteristics relatefl to safety
4.3 |Identification of hazards 5.4 ldentification of hazards and hazardous situations
4.4 |Estimation of the risk(s) fof each hazardous 5.5 Risk estimation

situgition

5 Rjisk evaluation 6 Risk evaluation

6 Rlisk control 7 Risk control

6.1 |Risk reduction (Subclause deleted)

6.2 |Risk controloption analysis 7.1 Risk control option analysis

6.3 [Implementation of risk control measure(s) 7.2 Implementation of risk control measurgs

6.4 |Residual risk evaluation 7.3 Residual risk evaluation

6.5 |Risk/benefit analysis 7.4 Benefit-risk analysis

6.6 Risks arising from risk control measures 7.5 Risks arising from risk control measures

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 R

isk 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

. £l il - A n_D-.1 o £ L. 1.
AnneX B O CIVIEW UT'LIIT TISK TIIAITdgTIITIIU DIULTSS AlNICA D NISKRTTIUNMUYCTTICTIU proutess T TITicuitur ucv ces

for medical flevices

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

Annex D Rikk concepts applied to medical devices

Annex E Examples of hazards, foreseeable sequences |Annex C Fundamental risk concepts
of events and hazardous situations

Annex F Rifk management plan

Annex G Information on risk management techniques Moved to ISO/TR 24971
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B.2 Risklmanagement process overview

Figure B.1 i§ provided to give the user of this.document an overview of the risk management process It is
for illustratjve purposes only. As indicated in Figure B.1, the process needs to be iterative, coveringach
risk in turn)and returning to earlier steps if risk control measures introduce new hazards or hazardous
situations, dr if new information bec¢ommes available.
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