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Foreword

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

This documient deals with processes for managing risks associated with medical devices. Risks c3
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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);

— ‘lcan” is used to express possibility and capability; and

— must” is used to express an external constraint that is not a requirement of the-decunjent.

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

1 Scope

This document spec1f1es termlnology, pr1nc1ples and a process for risk management of medical devices,
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locument 1ntends to assist manufacturers of medical devzces to identify the hazardsyass
hedical device, to estimate and evaluate the associated risks, to control these risks)and to monitor
ffectiveness of the controls.

requirements of this document are applicable to all phases of the life cycle-0f a medica
bss described in this document applies to risks associated with a medical'dévice, such as
pcompatibility, data and systems security, electricity, moving parts, tadiation, and usa

brocess described in this document can also be applied to products that are not necess3
es in some jurisdictions and can also be used by others involvedin the medical device |

document does not apply to:
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Normative references

Terms and-definitions

ecisions on the use of a medical device in the contextof any particular clinical procedu
usiness risk management.

document requires manufacturers to establish objective criteria for risk acceptability
fy acceptable risk levels.

management can be an integral part of-a quality management system. However, this do
equire the manufacturer to havea‘quality management system in place.

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

e are no normatjvereferences in this document.

he purposes of this document, the following terms and definitions apply.
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ISO 4

nd JIEC maintain terminological databases for use in standardization at the following g

ddresses:

[

[

3.1

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

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

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.
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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 da

[SOURCE: I§

34
hazard
potential so

[SOURCE: IS

3.5
hazardous §
circumstan

Note 1 to ent

[SOURCE: ISO/IEC Guide 63:2019, 3.3, modified — Note-}to entry added.]

3.6

intended use

intended pyrpose

use for which a product, process (3.14) or service is intended according to the specifications, instruc

and inform4d

Note 1 to ent
with, user pr

[SOURCE: IS
3.7

mage to the health of people, or damage to property or the environment

0/1EC Guide 63:2019, 3.1]

irce of harm (3.3)

0/1IEC Guide 63:2019, 3.2]

Situation
e in which people, property or the environment is/are'exposed to one or more hazards

tion provided by the manufacturer (3.9)

'y: The intended medical indication, patient population, part of the body or type of tissue inter
bfile, use environmentfand operating principle are typical elements of the intended use.

0/1EC Guide 63:2019, 3.4]

in vitro dia

IVD medical device
device, whefther Used alone or in combination, intended by the manufacturer (3.9) for the in
examination 6fspecimens derived from the human body solely or principally to provide informatid

nostic medical device

y: See Annex C for an explanation of the relationship-between hazard and hazardous situation.

(3:4)

tions

hcted

vitro
n for

diagnostic, monitoring or compatibility purposes and including reagents, calibrators, control mate

specimen re
[SOURCE: IS

3.8
life cycle

ceptacles, software, and related instruments or apparatus or other articles

0 18113-1:2009, 3.27, modified — NOTE deleted.]

rials,

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

decommissi

[SOURCE: IS

oning and disposal

0/1EC 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 |2 to entry: The manufacturer’s responsibilities are described in other GHTF guidance documents. These
respqnsibilities include meeting both pre-market requirements and post-market requirements,'suth as adverse
evenf reporting and notification of corrective actions.

Note| 3 to entry: “Design and/or manufacture” may include specification dewelopment,| production,
fabri¢ation, assembly, processing, packaging, repackaging, labelling, relabelling, sterilization, injstallation, or
remapnufacturing of a medical device; or putting a collection of devices, and possibly‘ether productd, together for
a me(ﬁlical purpose.

Note @ to entry: Any person who assembles or adapts a medical device thathas already been suppli¢d by another
persdn for an individual patient, in accordance with the instructions for use, is not the manufacturer, provided
the agsembly or adaptation does not change the intended use of the médical device.

Note[5 to entry: Any person who changes the intended use of, ax. modifies, a medical device withput acting on
behalf of the original manufacturer and who makes it availablefor use under his own name, should he considered
the manufacturer of the modified medical device.

Note|6 to entry: An authorised representative, distributor or importer who only adds its own|address and
contdct details to the medical device or the packaging/without covering or changing the existing lapelling, is not
considered a manufacturer.

Note[7 to entry: To the extent that an accessotly is subject to the regulatory requirements of a medigal device, the
persdn responsible for the design and/or-manufacture of that accessory is considered to be a manuffacturer.

[SOURCE: ISO/IEC Guide 63:2019,:3.6]

3.10
medical device
instrjument, apparatus,implement, machine, appliance, implant, reagent for in vitro use, software,
matdrial or other similat or related article, intended by the manufacturer (3.9) to be used, alone or in
combination, for hdman beings, for one or more of the specific medical purpose(s) of

— (dliagnosissprevention, monitoring, treatment or alleviation of disease,

— (dliagnosis, monitoring, treatment, alleviation of or compensation for an injury,

— investigation, replacement, modification, or support of the anatomy or of a physiologic4l 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 3
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[SOURCE: IS
3.11

:2019(E)

disinfection substances;

aids for persons with disabilities;

ncorporating animal and/or human tissues;

devices for in vitro fertilization or assisted reproduction technologies.

O/IEC Guide 63:2019, 3.7]

objective evidence

'y

data suppor,
Note 1 to ent
[SOURCE: IS

3.12

post-produg
partof the [j
device (3.10]

EXAMPLE
decommissio|

3.13
procedure
specified w§

Note 1 to ent
[SOURCE: IS

3.14
process
set of interr

Note 1 to enf]
context of thg

Note 2 to en
generally the

Note 3 to ent
[SOURCE: I
3.15

smagtha avictanon o oty of copa b o

Llll& CITU CATOLCIICVO UL VLT l\—] \v 2y JUlll\,\-llAll&

"y: Objective evidence can be obtained through observation, measurement, test or by other, mej
0 9000:2015, 3.8.3, modified — Note 2 to entry deleted.]

'tion

fe cycle (3.8) of the medical device (3.10) after the design has been completed and the m4

has been manufactured

Transportation, storage, installation, product use, maintefiance, repair, product ch3
ning and disposal.

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

y: Procedures can be documented or not.

0 9000:2015, 3.4.5]

blated or interacting activities that use inputs to deliver an intended result

ry: Whether the “intended tesult” of a process is called output, product or service depends @
reference.

[ry: Inputs to a process are generally the outputs of other processes and outputs of a proce;
inputs to other pfocesses.

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

0 9000:2015, 3.4.1, modified — Notes to entry 4, 5 and 6 are deleted.]

foreseeable misuse

reasonably

ns.

dical

nges,

n the

S are

Ccess.

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: IS

O/IEC Guide 63:2019, 3.8]
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record

docu

ment 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
[SOU
3.17

2 to entry: Generally records need not be under revision control.

RCE: IS0 9000:2015, 3.8.10]

resid
risk 1

[soy

3.18
risk
coml

[SOU

3.19
risk
systd

[SOU

3.20
risk
over

[soy

3.21
risk
proce
to, o1

[SOU
3.22
risk

proc
of th

ual risk
emaining after risk control (3.21) measures have been implemented

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

ination of the probability of occurrence of harm (3.3) and the severity (3.27) of that hd

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

nnalysis

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

issessment
11 process (3.14) comprising a risk analysis (3.19) and a risk evaluation (3.20)

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

rontrol
bss (3.14) in which decisiofis)are made and measures implemented by which risks (3.18)
maintained within, specified levels

RCE: ISO/IEC Guidée63:2019, 3.12]

pstimation
bss (3.14)used to assign values to the probability of occurrence of harm (3.3) and the se
ht harm

[soy

rm (3.3)

matic use of available information to identify hazards{3.4) and to estimate the risk (3{18

are reduced

verity (3.27)

RCE1SO/IEC Guide 63:2019, 3.13]

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)

[SOU
3.24

RCE: ISO/IEC Guide 63:2019, 3.14]

risk management
systematic application of management policies, procedures (3.13) and practices to the tasks of analysing,
evaluating, controlling and monitoring risk (3.18)

[SOU
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risk management file
set of records (3.16) and other documents that are produced by risk management (3.24)

3.26

safety
freedom fro
[SOURCE: IS

3.27

m unacceptable risk (3.18)
O/IEC Guide 63:2019, 3.10]

severity
measure of {

[SOURCE: IS

3.28

state of the
developed s
based on thq

Note 1 to entn
and medicing
of the art des

[SOURCE: IS

3.29
top managdq
person or gt

[SOURCE: I§
entry delete

3.30

use error
user action
than that in

Note 1 to ent

Note 2 to enf
task, or use e

Note 3 to ent

Note 4 to ent

he possible consequences of a hazard (3.4)

O/IEC Guide 63:2019, 3.17]

art
rage of technical capability at a given time as regards products, processes (3.14) and sery
e relevant consolidated findings of science, technology and experience

y: The state of the art embodies whatis currently and generally acceptedas good practice in techn]
. The state of the art does not necessarily imply the most technologieally advanced solution. The
ribed here is sometimes referred to as the “generally acknowledged state of the art”.

O/IEC Guide 63:2019, 3.18]

ment
oup of people who directs and controls a mgiufacturer (3.9) at the highest level

0 9000:2015, 3.1.1, modified — “An organization” replaced by “a manufacturer”, Not
d.]

or lack of user action whilé&wsing the medical device (3.10) that leads to a different n
rended by the manufacturer/(3.9) or expected by the user

Fy: Use error includes-the/inability of the user to complete a task.

ry: Use errors caitresult from a mismatch between the characteristics of the user, user inte
nvironment.

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

Fy: An\unexpected physiological response of the patient is not by itself considered use error.

rices,

ology
state

es to

esult

rface,

1co A

Note 5 to entky

L

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

3.31
verification

rror.

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 dete

rmination 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

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-andevaluatingtheassociatedrisks:
c) d¢ontrolling these risks, and

d) monitoring the effectiveness of the risk control measures.

This
This

—

— ]

— production and post-production activities.

Whe
the

NOTH

NOTIH
syste
mediq

NOTH
speci
activ
amof

Com

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

isk analysis;

isk evaluation;

isk control; and

e a documented product realization process exists, it shall incorporate the appropr
jsk management process.

2 A documented process withinna-quality management system can be used to addres
matic manner, in particular to enable'the early identification of hazards and hazardous situatio
al 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
ties 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.

bliance is chegked by inspection of the appropriate documents.

1 Product realization processes are described in, for example, Clause 7 of ISO 13485:2016[41.

ate parts of

]

s safety in a
ns in complex

nding on the
management
ex 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

;

Rl & 1
NISKRTUTIIIot

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 mdanagement

— General

— Information collection
— Information review
— Actions

Figure 1 — A schematic representation of the risk management process

4.2 Mandgement responsibilities
Top management shall providé.evidence of its commitment to the risk management process by ensufring:
— the proyision of adequate resources; and

— the assignment 6f competent personnel (see 4.3) for risk management.

Top managdment\shall define and document a policy for establishing criteria for risk acceptability.
The policy §hal provide a framework that ensures that criteria are based upon applicable natioral or
regional regutations and refevant Imternational Standards, and take 1to account avaitabie imformation
such as the generally acknowledged state of the 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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3  The documents described in this subclause can be incorporated within the documents pro

1:2019(E)

duced 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

maintained.

NOTH Risk management tasks can be performed by representatives of several functiong, each| contributing
their[specialist knowledge.

Compliance 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 managenient plan in accordance with the risk

manqggement process. The risk management plan shall be part ofthe risk management file.

This |plan shall include at least the following:

a) the scope of the planned risk management activitiés) identifying and describing the medical device
gnd the life cycle phases for which each element ofthe plan is applicable;

b) 4gssignment of responsibilities and authorities;

c) Ttequirements for review of risk management activities;

d) (¢riteria for risk acceptability, based on the manufacturer’s policy for determining acceptable
fisk, including criteria for accepting risks when the probability of occurrence of harin cannot be
¢stimated;

INOTE1 The criteria for)risk acceptability are essential for the ultimate effectivenes§ of the risk
nanagement process. Forieach risk management plan the manufacturer needs to establish risk|acceptability
¢riteria that are apprepriate for the particular medical device.

e) 4 method to evaluate the overall residual risk, and criteria for acceptability of the ovdrall residual
misk based on'thie manufacturer’s policy for determining acceptable risk;

INOTE 2\ The method to evaluate the overall residual risk can include gathering and reviewing data and
literature for the medical device being considered and similar medical devices on the market and can involve
judgment by a cross-functional team of experts with application knowledge and clinical expertfise.

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.

NOTE 3

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

criteria for risk acceptability.

NOTE 4

developed over time.

establishing

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

the risk

the risk

analysis;

evaluation;

the implementation and verification of the risk control measures; and

the restu

NOTE 1
documents a
file need not
references oj
referenced in

NOTE 2

NOTE3  Se
that were des

5 Risk at

5.1 Risk analysis process

The manufa
The implem|
recorded in

NOTE1 If
or informati
the differenc
in outputs, c
systematic ey

NOTE 2  Se
for in vitro di

In addition {
analysis sha

a)

identifi

The records and other documents that make up the risk management file can form pard of

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

Its of the evaluation of the residual risks.

nd files required, for example, by a manufacturer’s quality management system. The risk manags
physically contain all the records and other documents. However, it needs to”'contain at
pointers to all required documentation, so that the manufacturer can assemble the inform
the risk management file in a timely manner.

e ISO/TR 24971121 for guidance on establishing a risk management filé for components and de
igned without using ISO 14971.

nalysis

cturer shall perform risk analysis for the patticular medical device as described in 5.2 t
entation of the planned risk analysis activities and the results of the risk analysis shg
the risk management file.

a risk analysis or other relevant information is available for a similar medical device, that an
n can be used as a starting point for the new risk analysis. The degree of relevance depen
bs between the medical devices-and whether these introduce new hazards or significant differ
haracteristics, performance\or results. The extent of use of an existing risk analysis is based
raluation of the effects thatthe differences can have on the occurrence of hazardous situations.

other
ment
least
ation

vices

(¢

hlysis
ds on
ences

on a

e ISO/TR 2497119 forguidance on selected risk analysis techniques and on risk analysis technjiques

ignostic medical devices.

o the recordscéquired in 5.2 to 5.5, the documentation of the conduct and results of th
l includeat'least the following:

fationand description of the medical device that was analysed;

b risk

b) identifi

Fation of the pﬂrcnn(c) and nrgani7nfinn who carried out the risk nnnlycic; and

c)
NOTE 3

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

Compliance

5.2 Inten

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

is checked by inspection of the risk management file.

ded 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

NOTE 1

NOTE 2

reaso

documentation shall be maintained in the risk management file.

nably foreseeable misuse.

The use specification (see 3.23 of IEC 62366-1:2015[13]) can be an input to determining the intended use.

See ISO/TR 249719 for factors to consider in determining the intended use and for an explanation of

Com

5.3

For t
qualj

appr
mair

NOTH
chard

NOTH
resul

Com

5.4

The
medi|
to sq

For ¢
coml
resu

NOTH
insta

NOTH
is giv|

NOTH

bliance is checked by inspection of the risk management file.

Identification of characteristics related to safety

he particular medical device being considered, the manufacturer shall identify and doc
tative and quantitative characteristics that could affect the safety ef the medical de
bpriate, the manufacturer shall define limits of those characteristics;-This documenta
tained in the risk management file.

1 See ISO/TR 2497109 for a list of questions that can servéds a guide in identifying n|
cteristics that could have an impact on safety.

2 Characteristics related to loss or degradation of the clihical performance of a medical d
L in unacceptable risk, are sometimes referred to as essential performance (see for example [EQ

bliance is checked by inspection of the risk management file.

Identification of hazards and hazardous situations

manufacturer shall identify and document known and foreseeable hazards associat]
cal device based on the intendedse, reasonably foreseeable misuse and the characteri
fety in both normal and fault conditions.

ach identified hazard, the manufacturer shall consider the reasonably foreseeable s
inations of events that{ can result in a hazardous situation, and shall identify and d
ting hazardous situation(s).

1 A sequence(of'events can be initiated in all phases of the life cycle, e.g. during transj
lation, mainterfance, routine inspection, decommissioning and disposal.

2
en in Anhex C.

3.\ Risk analysis includes the examination of different sequences or combinations of event
b lazard that can lead to different hazardous situations. Each hazardous situation can lead to d

singl

hment those
vice. Where
Fion shall be

edical device

bvice that can
60601-10121),

ed with the
stics related

gquences or

pcument the

bort, storage,

An explanation of the relationship between hazard, hazardous situation and harm includiing examples

5 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 harm shall be recorded in the risk management file.

NOTE 1  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 can give some indication of the risk. See also ISO/TR 24971[2],

NOTE 2  Risk estimation can be qualitative or quantitative. Methods of risk estimation, including those resfilting

from systematic faults, are described in ISO/TR 24971[9], which also gives information useful for estimating
for in vitro difignostic medical devices.

NOTE3 I

— publishe]
— scientifi
— field dat
— usability
— clinical ¢
— results @
— experto

— external

Compliance

6 Risk ey

For each id
determine i
managemen

If the risk is
situation (i.e

If the risk is
7.1 to 7.6.

The results

ormation or data for estimating risks can be obtained, for example, from:
d standards;
C or technical investigations;
h from similar medical devices already in use, including publicly available reports of incidents;
tests employing typical users;
vidence;
f relevant investigations or simulations;
pinion; or
quality assessment schemes for in vitro diagndstic medical devices.

is checked by inspection of the risk marnagement file.

baluation

entified hazardous sitydtion, the manufacturer shall evaluate the estimated risks
[ the risk is acceptable ‘or not, using the criteria for risk acceptability defined in thg
t plan.

acceptable, it is\ot required to apply the requirements given in 7.1 to 7.5 to this haza
., proceed ta/Z.6) and the estimated risk shall be treated as residual risk.

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

bf-this risk evaluation shall be recorded in the risk management file.

risks

and
risk

rdous

ed 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) inheren

12

tly 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 safefy for medical
devicgs. In addition, some medical device standards have integrated elements of the risk managdment process
(e.g. ¢lectromagnetic compatibility, usability, biological evaluation). See ISO/TR 24971[4] fgr|information on the
role df International Standards in risk management.

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

If, during risk control option analysis, the manufacturer determines that risk'reduction is not|practicable,
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 measares selected in 7.1.

Implementation of each risk control measure shall be verified. This verification shall be recprded in the
risk management file.

NOTHE 1  Verification of implementation can be-performed as part of design and development yerification or
process qualification within a quality managément system.

The g¢ffectiveness of the risk control méasures shall be verified. The results of this verificafion shall be
recorded in the risk management file:

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

NOTHE 3  Verification pfeffectiveness can also be performed as part of design and development verification or
procéss qualification,if the relationship between the effectiveness in risk reduction and the result pf design and
development verification or process qualification is known.

EXAMPLE 1 .<Dgsign 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.

EXAMPLE2  Process qualification can serve as verification of effectiveness of risk control measures related to

1 k nnnnn Az vzariationc 1 e Ay add s 1t
risk caused-by-variationsinproductionoutput

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 pf the benefit-risk analysis shall be recorded in the risk management file.
NOTE Sde ISO/TR 2497114 for guidance on performing a benefit-risk analysis.

Compliancelis checked by inspection of the risk management file.

7.5 Risks|arising from risk control measures
The manufagturer shall review the effects of the risk control measuresavith regard to whether:
— new hagards or hazardous situations are introduced; or

— the estinated risks for previously identified hazardous situations are affected by the introduction of
the risk{control measures.

Any new or [ncreased risks shall be managed in accordaii¢e with 5.5 to 7.4.
The results pf this review shall be recorded in the risk management file.

Compliancelfis checked by inspection of the risksmanagement file.

7.6 Completeness of risk control

The manufacturer shall review the\risk control activities to ensure that the risks from all identified
hazardous sjtuations have been considered and all risk control activities are completed.

The results pf this review shiall be recorded in the risk management file.

Compliancelis checkedbytinspection of the risk management file.

8 Evaluation.of overall residual risk

Aft r ll ri r Samtya] s o crieng haowvun bhaony v o ntbnd S o d dhn v atripne chall Avro t
er a Skeontrer1easturesaveHueeh hprem et t—ant—v e CorTnCTrtariaaccar €r—sartva uate

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

Priof to release for commercial distribution of the medical device, the manufacturer shal] review the
execlition 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

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

The fesults of this review shall be recorded and maintained as the risk management reportjand shall be
included in the risk management file.

The Fesponsibility for review shall be assigned in the risksmanagement plan to persong having the
apprppriate authority [see 4.4 b)].

Compliance is checked by inspection of the risk mandgement file.

10 Production and post-production activities

10.1 General

The jmanufacturer shall establish, document and maintain a system to actively collect|and review
information relevant to the imedical device in the production and post-production phiases. When
establishing this system, the manufacturer shall consider appropriate methods for the cgllection and
processing of information:

NOTE1 Seealso 7.33,82.1, 8.4 and 8.5 of ISO 13485:2016(31.
NOTH 2  See ISO£TFR24971[9] for guidance on production and post-production activities.

Compliance is\checked by inspection of the appropriate documents.

10.2 Information collection

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.
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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 manufaetueer shall rauviaw: tha informatinn ~allactad for nwaccibhla ralavyaneca +0 cofofy acna lall
turer—shallreview—the-information—colectedforpossiblerelevance—to-safety—especially

whether:
— previouly unrecognised hazards or hazardous situations are present;

— an estimated risk arising from a hazardous situation is no longer acceptable;
— the ovefall residual risk is no longer acceptable in relation to the benefits of the intended use; oy
— the gen¢rally acknowledged state of the art has changed.

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

Compliancelfis checked by inspection of the risk management file.

10.4 Actiops
If the collected information is determined to be relevant to\sdfety, the following actions apply.
1) Concerning the particular medical device,

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

— if a|residual risk is no longer accéptable, the impact on previously implemented risk cdntrol
megsures 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 o the
market; and

— any|decisions and-actions shall be recorded in the risk management file.
2) Concerning thefisk management process,

— the| mantfacturer shall evaluate the impact on previously implemented risk management
activities; 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 ISO/TC 210 — IEC/SC 62A Joint Working Group 1 (JWG 1), Application of risk manageunie
devides, developed this rationale to document its reasoning for establishing the various r¢

nt to medical
pquirements

contgined 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 manufacturers,

bodies and health care providers.

ISO Technical Committee 210 and IEC Subcommittee 62A decided to.'combine their eff]
mandggement and to form JWG 1 with the task to develop a standard for the applicg

regulatory

orts on risk
tion of risk

manggement to medical devices. When discussions on an Internatipnal Standard for risk nanagement

begap, crucial features of risk management needed to be addressed, such as the process of rij
as well as the balancing of risks and benefits for medical deviges.Manufacturers, regulatory
health care providers had recognised that “absolute safety’ in medical devices was not ad
addition, the risks that derive from the increasing diversity of medical devices and their

cannjot be completely addressed through product safety,standards. The recognition of the
the donsequent need to manage risks from medical devices throughout their life cycle led to

to dgvelop ISO 14971 as a tool to actively improvethe safety of medical devices. The first ec
stanglard was published in 2000.

The |second edition of ISO 14971 was developed and published in 2007 to address t
additional guidance on its application ,and on the relationship between hazards anc
situdtions. Minor changes were madetg'the normative section, such as the addition of the 1
to plapn for post-production monitoring and the removal of the requirement for traceabil
risk management report.

The
decid
woul

bystematic review in 2010 revealed the need for further guidance on a few specific t
led to develop the telchnical report ISO/TR 24971[2], because even a small update of t
d necessitate a revision of the standard. The first edition of this report was published

k evaluation
bodies, and
hievable. In
applications
se facts and
the decision
lition of this

he need for
| hazardous
equirement
ty from the

bpics. It was
he guidance
n 2013.

This
deta
revig
nece

third editiomwas developed to clarify the normative requirements and to describe t
], in partiémlar the clauses on the evaluation of overall residual risk, on the risk
w and report and on production and post-production information. The clarifications

csaryein view of requests for explanation in the systematic review of ISO 14971 in

of stricter requlrements from regulatory bodles More emphaSIS was put on the bengfi

lem in more

anagement
ere deemed
2016 and in

those beneflts It was explalned that the process descrlbed in 1SO 14971 can be apphed 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 securlty are specifically mentloned in the scope to avoid
any misundersta 3 ' : s—ejated
to medical devices. ThlS does not preclude the p0551b111ty of developing spec1f1c standards in“which
specific methods and requirements are provided for the assessment and control of security Tisks.[Such
standards chn be used in conjunction with ISO 14971, in a similar way as IEC 62366-1[13] for usability,
1SO 10993-1f4] for biological evaluation, or IEC 60601-1[12] for electrical and mechanicalkisks.
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The scope df this document does not include clinical decision making, i.e., decisioris on the use
medical devjce in the context of a particular clinical procedure. Such decisions)require the reg
risks to be |palanced against the anticipated benefits of the procedure or th® risks and anticiy
benefits of alternative procedures. Such decisions take into account the intehded use, performancg
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A.2.2 Nor

hited with the medical device as well as the risks and benefits associated with the clinical

the circumstances of use. Some of these decisions can bé made only by a qualified h
ional with knowledge of the state of health of an individual patient and the patient’s

Pl exist for organisational risk management and\reélated topics.

ere has been significant debate over what constitutes an acceptable level of risk

calth
own

ch as

this

bes not specify acceptability levels. Spe€ifying a universal level for acceptable risk coulld be

te. This decision is based upon the belief that:

e variety of medical devices and situations covered by this document would make a univj
acceptable risk meaningless;

s, customs, values and perception of risk are more appropriate for defining risk accepta
Fticular culture or region‘of the world.

all countries require a quality management system for medical device manufactur
agement system-s not a requirement of this document. However, a quality manage
tremely helpfilin managing risks properly. Because of this and because most medical d
rs do employ a quality management system, this document is constructed so that i
orporated’into the quality management system that they use.
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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[31andISO/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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essential parts of risk management. In addition to these elements, this document emphasises

mang
pack
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ame delinition. It was intended that, when determining the mnmtended use of a medicq
ifacturer takes into account the intended medical indication, patient population, patt]
sue 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
xistence of a medical device. The definition for risk management (3.24) emphasises
matic approach and the need for management oversight. The definition of top manage
the definition from ISO 9000:2015[31. It applies to the person or group at the highest
ifacturer’s organization.

e other terms in ISO 14971 are not based on definitions in ISO/IEC Guide 63:2019[2
lards. They are benefit (3.2), post-production (3.12) and risk management file (3.25
[it is defined because of the increased emphasis by regulatory bodies on balancing t}
against the benefits of the medical device. For the same reason the phrase “benefit-r
ed. A definition of post-production was added to emphasise that the entire life cycle of
e is important for risk management. The concept of’a risk management file is now well

I General requirements for risk manggement system

.1 Risk management process
"isk management system consists eéf.the elements in 4.1 through 4.5.

nanufacturer needs to establish a risk management process as part of the design and dey
Hical 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 r¢

igement process do€s,miot end with the design and production (including, as relevant, {
nging, and labelling) of a medical device, but continues on into the post-production phas
ollection and.keview of production and post-production information was identified a
of the risk.management process. Furthermore, it was felt that when a manufacture
ty management system, the risk management process should be fully integrated into
hgementsystem.

[ device, the
of the body

ition of life
1 aspects of
the use of a
bment (3.29)
level in the

or in other
). The term
ne (residual)
sk analysis”
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inderstood.

relopment of
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terilization,
b. Therefore,
5 a required
r employs a
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ugh risk management activities are highly individual to the medical device being consi

ered, there
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:

complyi

trained

ng, to the letter, with the other requirements of this document;

in risk management techniques (see A.2.4.3);

in the absence of adequate resources, risk management activities would be less effective, even if

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

this document does not define acceptable risk levels, top management is requirg
h a policy on how acceptable risks will be determined;

hagement is an evolving process and periodic review of the risk management_ activit
to ascertain whether they are being carried out correctly, to rectify any,weakness¢
ent improvements, and to adapt to changes.

mpetence of personnel

portant to get competent people with the knowledge and expekience necessary to per
iment tasks. The risk management process requires peopleswith knowledge and exper
h as:

medical device is constructed;
medical device works;

medical device is produced;
medical device is actually used;
pply the risk management process.

this usually requires several representatives from various functions or disciplines,

nsidered.

required to provide-objective evidence of competence. In order to avoid duplication]
ronfidentiality and\data protection considerations, this document does not require {
e kept in the riskymanagement file.

bk management plan

jement plan is required because:

bd to

es is
bs, to

form
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each

b their specialist knowledge: The balance and relation between those representdtives
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— 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)

20

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

before risk analysis begins. This helps to make the risk evaluation in Clause 6 objective.

Review of activities such as risk management is included as a generally recognised responsibility of

The criteria for risk acceptability are fundamental to risk management and should be decided upon

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.

)
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ssential resources are available when required. If verification is not planned, impont
he verification could be neglected.

ethods for the collection and review of production and post-production ‘informat
e established so that there is a formal and appropriate way to feed back ‘producti
production information into the risk management process.

bss for a particular medical device.

.5 Risk management file

document uses this term to signify where the manufacturer can locate or find the loq

bss and enables more efficient auditing to this dogiithent. Traceability is necessary to ¢
the risk management process has been applied to‘each identified hazard.

bleteness is very important in risk managément. An incomplete task can mean that g
d is not controlled and harm can be theconsequence. The problem can result from inc
y step in risk management, e.g. unidentified hazards, risks not assessed, unspecified
ures, risk control measures not-implemented, or risk control measures that prove
bability is needed to ensure compléteness of the risk management process.

b Risk analysis

.1 Risk analysis process

1 of 5.1 descrjbe® how to deal with the availability of a risk analysis for a similar mq
h adequate infermation already exists, this information can be applied to save timg

for applicability to the current risk analysis.

ensure that
ant parts of

ion need to
n and post-

requirement to keep a record of changes is to facilitate audit andcreview of the risk management

ations of all

ecords and other documents applicable to risk management. This facilitates the risk jnanagement

lemonstrate

n identified
bmpleteness
risk control
ineffective.

dical device.
b effort and
he previous

letdils required by a), b), and c) form the basic minimum data set for ensuring tracea
rtant for management reviews and for subsequent audits. The requirement in c) also

elps clarify

bFllity and are

what is 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

both
nably

This step refjuires the manufacturer to be systematic in the identification of anticipated hazards in
normal and|fault conditions. The identification should be based upon the intended use and-reaso
foreseeable misuse 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. Docume
the reasonaply foreseeable sequences of events that can transform a hazard inte.a hazardous situ
allows this to be done systematically. Annex C aims to assist manufacturers inidentifying hazard
hazardous sjtuations. Typical hazards are listed and the relationships between hazards, forese
sequences of events, hazardous situations and associated possible harm.are demonstrated.
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inal step of risk analysis. The difficulty of this stép is that risk estimation is differey
dous situation that is under investigation as well as for every medical device. There
[se was written generically. Because hazards can occur both when the medical d
prmally and when it malfunctions, one should look closely at both situations. In prattice,
hents of risk, probability of occurrence and severity of harm, should be analysed separftely.
nufacturer uses a systematic way ofcategorizing the severity levels or the probability of
pf harm, the categorization schemé.should be defined and recorded in the risk management
ibles the manufacturer to treat equiivalent risks consistently and serves as evidence thgt the
r has done so.

Some hazarn
consensus o

dous situations occur because of systematic faults or sequences of events. There
in how to calculate the-probability of a systematic fault. Where the probability of occurt

S no
ence

of harm capnot be calculated;-hdzards still have to be addressed and listing resulting hazardous
situations s¢parately allowscthe manufacturer to focus on reducing the risks due to these hazardous
situations.

Frequently, [good quantitative data are not readily available, especially in development of an entirely
new medical device-or’for security risks. The suggestion that risk estimation should be done only in a
quantitativd way ‘has 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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OTents, residues of hazardous substances used In the process, or miX-up of parts. oy
ntrolled by designing the manufacturing process to be inherently safe (e.g. eliminatin
fances or using separate production lines) or by applying protective measures
pction steps in the process).

recognised that one possible result of the risk control option analysis gould be that
icable way of reducing the risk to acceptable levels according to the pre-established
icceptability. For example, it could be impractical to design a lifessupporting medical
an acceptable residual risk. In this case, a benefit-risk analysis can‘be‘carried out as des
termine whether the benefit of the medical device, to the patient;outweighs the resid
n is included at this point in the document to make sure thatevery effort was first ma
to the pre-established acceptable levels.

.2 Implementation of risk control measures

Histinct verifications are included. The first verification is required to make sure that th{
ure has been implemented in the final design-af the medical device or in the manufactu
second verification is required to ensure that the risk control measure (including infq
y) as implemented actually reduces theisk. In some instances, a validation study carn
ying the effectiveness of the risk control'measure.

ining sufficient data and information for risk estimation can be difficult, resulting in
e residual risk evaluation. It can therefore be practical for the manufacturer to foc
cation of effectiveness of risk'control measures to establish a convincing residual rish

of effort should be commensurate 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
tigation of medicaldevices (see 1SO 14155V[€]) or clinical performance studies for in vit.
cal devices (see 180~20916[81). A usability test can verify effectiveness of information f
I according to @ tést standard can verify effectiveness of designed risk control measurg
kample, mechanical strength.

.3 Residual risk evaluation

bck-was introduced here to determine whether the implemented risk control measure
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the risk acceptaple. T TheTiSK eXceeds the acceptabllity criteria establiShed 1n the riSKk management 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.
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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.
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process defined by Clauses 5 to 7, manufacturers identify hazards and hazardeus’situa
risks, and implement risk control measures in their medical device design one.at a time
where the manufacturer has to step back, consider the combined impact of all indiv
5, and make a decision as to whether to proceed with the medical device. It is possiblé
esidual risk exceeds the manufacturer’s criteria for risk acceptability, even though indiv
s do not. This is particularly true for complex systems and medical devices with a

sks. The method to evaluate the overall residual risk as defined(n'the risk management
hncing the overall residual risk against the benefits of the medical device. This is particy
letermining whether a high-risk, but highly beneficial, médical device should be market

cturer is responsible for providing users with relevantinformation on significant reg

is the manufacturer’s decision as to what andthow much information should be prov
ment is consistent with the approach taken.in many countries and regions.

f management review

hagement review is an importarit step before the commercial release of the medical d
sults of the risk management process, as obtained by executing the risk management
d. The risk management report contains the results of this review and is a crucial pg
agement file. The reportserves as the high-level document that provides evidence tha
r has ensured that therisk management plan has been satisfactorily fulfilled and the re
[ the required objective has been achieved. Subsequent reviews of the execution of th
t plan and updatés of the risk management report can be needed during the life cycle g
ce, as a result.6f the execution of production and post-production activities.

oductienyand post-production activities

emphasized too often that risk management does not stop when a medical device goes
Risk ‘ management often begins with an idea, before there is any physical manifestati

tions,
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similar medical devices and technologies. Risk estimation is refined 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 numbel
provides th
and those in

ing of clauses and subclauses has changed with this third edition of ISO 14971, Tabl
b correspondence between clauses and subclauses in the second edition I1SO 44971:
the third edition ISO 14971:2019. This table is provided to assist users of this documg

transitioninig from the second to the third edition and to facilitate updating of references to ISO 1

in other doc

uments.

e B.1
200

ntin
1971

Table B.1 — Correspondence between elements of ISO 14971:2007 and ISO 14971:2019
IS0 14971:2007 IS0 14971:2019
Introduction Introduction
1 Scope 1 Scope
(New claulse) 2 Normativereferences

2 Terms an

l definitions

3 Terms and definitions

2.1 accompqnying document 3.1 acecompanying documentation
(New definition) 3.2.\benefit

2.2 harm 3,3 harm

2.3 hazard 3.4 hazard

2.4 hazarddus situation 3.5 hazardous situation

2.5 intendefl use 3.6 intended use
intendefl purpose intended purpose

2.6 invitro

diagnostic medical device

IVD medlical device

3.7 invitro diagnostic medical device

IVD medical device

2.7 life-cycl

c

3.8 lifecycle

2.8 manufagturer 3.9 manufacturer
2.9 medicalldevice 3.10 medical device
2.10 objective evidence 3.11 objective evidence

2.11 post-pfoduction 3.12 post-production
2.12 procedure 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
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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

2.22 +isk-management 3 24—riskmanagement
2.23| risk management file 3.25 risk management file
2.24| safety 3.26 safety

2.25| severity 3.27 severity

(New definition)

3.28 state of the art

2.26| top management 3.29 top management

2.27| use error 3.30 useerror

2.28| verification 3.31 verification

3 General requirements for risk management 4 General requirements for risk managemient system
3.1 Risk management process 4.1 Risk niahagement 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 Riskanalysis 5 Risk analysis

4.1 Riskanalysis process 5.1 Risk analysis process

4.2 [Intended use and identification of chdraéteristics |5-2 Intended use and reasonably foreseeable misuse
related to the safety of the medical device 5.3 Identification of characteristics relatdd to safety
4.3 [dentification of hazards 5.4 Identification of hazards and hazardoys situations
4.4 [Estimation of the risk(s) fer\each hazardous 5.5 Risk estimation

situgtion

5 Rjsk evaluation 6 Risk evaluation

6 Risk control 7 Risk control

6.1 Riskreduction (Subclause deleted)

6.2 |Risk contrel\0ption analysis 7.1 Risk control option analysis

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

6.4 Residual risk evaluation 7.3 Residual risk evaluation

6.5 Riqk/hpnpfif analysis 74 anplfir-ricl( 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 Risk management report

9 Risk management review
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ISO 14971:2019(E)

Table B.1 (continued)

ISO 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

Annav B Dicl ponaaapaont nyocace for mmadical] Ann'ces
T Do T g et et processSTor et ety

Annex B Overview-eof-theriskmanagementprocess
for medical devices

Annex C Questions that can be used to identify medi-
cal device characteristics that could impact on safety

Annex D Risk concepts applied to medical devices

Moved to ISO/TR 24971

Annex E Expmples of hazards, foreseeable sequences
of events andl hazardous situations

Annex C Fundamental risk concepts

Annex F Rigk management plan

Annex G Information on risk management techniques

Moved to ISO/TR 24971
Annex H Guidance on risk management for in vitro
diagnostic nfedical devices
Annex 1 Guidance on risk analysis process for biologi- |(Annex deleted)
cal hazards
Annex] Infgrmation for safety and information about |Moved todSO/TR 24971
residual risK
Bibliography Bibliegraphy

B.2 Risk management process overview

Figure B.1 i provided to give the user of thissdocument an overview of the risk management process. It is
for illustrative purposes only. As indicatéd in Figure B.1, the process needs to be iterative, coveringleach
risk in turn,[and returning to earlier steps if risk control measures introduce new hazards or hazardous

situations, of if new information bec¢omes available.
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