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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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ISO/TR 24971:

Introduction

2013(E)

Experience indicates that manufacturers have difficulty with practical implementation of some clauses
of the risk management International Standard, ISO 14971:2007, Medical devices — Application of risk
management to medical devices. This Technical Report provides guidance to assist in the development,
implementation and maintenance of risk management for medical devices that aim to meet the
requirements of ISO 14971. It provides guidance for specific aspects of ISO 14971 for a wide variety
of medical devices. These medical devices include active, non-active, implantable, and non-implantable
medical devices and in vitro diagnostic medical devices.

Th|is Technical Report is not intended to be an overall guidance document on the implent

IS(
IS(

sob
SO

us
%

of
an

entation of

14971 for organizations. It supplements the guidance contained in informative atnexes of

14971 related to the following areas.

Guidance on the role of international product safety and process stan
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Medical devices — Guidance on the application of ISO 14971

1

Scope

This Technical Report provides guidance in addressing specific areas of ISO 14971 when implementing
risk management.

Thle guidance is intended to assist manufacturers and other users of the standard to:

evaluate overall residual risk.

Pment;

2 | The role of international prod standards in risk manage-
ment

2.1 Overview

Inernational product safefix and rement as
degcribed by I1SO 14971. 1 are developed using a type of risk management
that can include ident ing risks,

an
st
IS(
fie

Th
thd
ha
co

Fo
reg
is
ing
Sta

 specifying risk co
ndards using 3
/1IEC Guide 63Nxte

d and represent

vards/razaxdous stuationswelated to it. Manufacturers can, if they choose, identify stand3
icreduutements that help manage the risks related to those hazards/hazardous §

ral device
de 51 and
brts in the

hagement,
e and the
ird(s) that
ituations.

- medical dedices
idual risks rela

at satisfy the requirements and compliance criteria of these stan

ards, the

ed to those hazards/hazardous situations can be considered acceptable unless there

bbjective*evidence to the contrary. Some potential sources of objective evidence to the contrary can

ludé reports of adverse events, product recalls and complaints. The requirements of Int¢rnational
ndards, such as engineering or analytical processes, specific output limits, warning stat¢ments, or

design specifications, can be considered risk control measures established by the standards writers
that are intended to address the risks of specific hazardous situations that have been identified and
evaluated as needing risk control.

In many cases, the standards writers have taken on and completed elements of risk management
and provided manufacturers with answers in the form of design requirements and test methods for
establishing conformity. When performing risk management activities, manufacturers can take
advantage of the work of the standards writers and need not repeat the analyses leading to the
requirements of the standard. International standards, therefore, provide valuable information on risk
acceptability that has been validated during a worldwide evaluation process, including multiple rounds
of review, comment, and voting.

©lI

SO 2013 - All rights reserved


https://standardsiso.com/api/?name=e27dc81e9f816ca154495e466760ad41

ISO/TR 24971:2013(E)

2.2 Use of international product safety standards in risk management

An international product safety standard can establish requirements that, when implemented, result in
acceptable risk for specific hazardous situations (e.g. safety limits). The manufacturer can apply these
requirements in the following way when managing risk.

a)

b)

Where an international product safety standard specifies technical requirements addressing
particular hazards or hazardous situations, together with specific acceptance criteria, compliance
with those requirements is presumed to establish that the residual risks have been reduced to
acceptable levels unless there is ob]ectlve ev1dence to the contrary For example 1n IEC 60601 1,

leakape current limits that are considered to result in an acceptable level of isk hen measuted
unde the conditions stated in 8.7 of IEC 60601-1:2005. For this example, fu bnt
would i
1) nd
ig le.
2) Id hat
a
3) F ? by the internatiohal
p 4 0f1S0 14971:2007 ] or
e er rely on the requirements
c rate‘the completion of risk estimation and
r
4) ‘ deh he design specifications that satify
i i isk centfol measures (6.2 of ISO 14971:2007)).
NOTE isk
contrgl measures is llmlted On 9 is ele e ibili ing i -1-2, cal
electrical equipment —Rqr {reme ral
standard: Electroma
I g idns
rol
he
hts
, the
us
situatfionS,_but does not provide specific test acceptance criteria (e.g. IEC 60601-2-16, Medical
electricdbequipment — Part 2-16: Particular requirements for basic safety and essential performancé of

haemodialysis, haemodiafiltration and haemofiltration equipment). In some other cases, the standard
can simply direct the manufacturer to investigate specific hazards or hazardous situations in
their risk analysis (e.g. 10.2 of [EC 60601-1:2005). The range of alternatives is too large to provide
specific guidance on how to use such standards in the risk management process. Manufacturers
are encouraged, however, to use the content of such standards in their risk management of the
particular medical device.

For hazards or hazardous situations that are identified for the particular medical device but are
not specifically addressed in any standard, the manufacturer needs to address those hazards or
hazardous situations in the risk management process. The manufacturer is required to estimate
and evaluate the risks and, if necessary, control these risks (see 4.4 and Clauses 5 and 6 of
ISO 14971:2007).

© ISO 2013 - All rights reserved
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See Figure 1 for a flowchart and an example outlining the use of international product safety standards.

Identify Hazards/Hazardous situations Hazardous situation identified: patient (and medical device)

(H/HS) needs to be transfered from one room to another; if put in
(4.3 of SO 14971:2007).

transport position, equipment overbalances and patient falls

2 ) Input the identified
hazards and hazardous ¢
situations into the risk No

——lnanagement process

Are the H/HS
addressed in international
product safety

standard(s)?

Yes: IEC 60601-1:2005, Subclause 9.4.2.1

P b) Use the identified hazards,

hazardous situations, test

methods, or other relevant | €@—2 b)
information in the risk
management process.

Use the identified hazards,
hazardous situations, test
methods, or other relevant [ @——No
information in the risk
management process.

How is it
addressed? Choose between
2a)and 2 b).

2a)

2 a): International product
safety standard specifies
requirements and provides

specific test acceptance
criteria. (‘

AY

requiremgnt(s)

\eh{gztimate (4.4)

or eyaluate risk (5)

A 4

Identify the design
specifications that achieve
the requirement in the
standard (6.2).

!

Verify the effectiveness

d test). If the equipment overbalances, it does not comply

s}hgke[%?)a specified requirement:
t shall not overbalance when placgd in any
positionyof normal use on a plane inclinegl at an angle

rizontal plane, and specific accepfance criteria

with the requirement.

Yes, equipment is transportable, and it can be trandported with
the patient on it to accommodate patient traisfers.

Risk is not estimated nor evaluated prior to implerentation of

risk control measure.

Identified in the risk management file

\ 4

Test performed: equipment placed on a plane indlined at an

(6.3) by performing test(s)
according to the standard.

If the test is passed,

related residual risks
are considered
acceptable (6.4).

angle 102 from the horizontal plane. Result: medical device does

not overbalance

Medical device does not overbalance, so the related residual risk

is considered acceptable.

Figure 1 — Use of international product safety standards and example of such standard that
specifies requirements and provides specific test acceptance criteria
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2.3

International process standards and ISO 14971

International process standards, as shown in the examples below, can often be used in conjunction with
[SO 14971. This is performed in one of two ways:

In either fase, proper use of the international process standard requires attention to the interfaIes
between that standard and ISO 14971 in order to achieve acceptable levels of risk for the medical devi

The two standards should work together such that inputs, outputs and their timing
examplesfare given below to demonstrate this ideal situation.

a)

b)

[EC 62304, Medical device software — Software life cycle processes

Whet i aHAZARDIs detegpiined duringthe HAZARD identificat
ACTIVITY of the RISK MANAGEMEN \ ARDS that could be indirectly caused by software
(for example, by providing mi Mg i ati atcould cause inappropriate treatment to

MANAGEMENT PRO ¢ a NA
be enf i I R NAGEMENY PROCESS according to ISO 14971.

IEC 62 : efersnce 16 ISO 14971 and specifically requires:

The flow diggramin Figure A.1 of IEC 62366:2007 demonstrates the relationship and interconnect
of theg two*parallel and 1nterconnect1ng processes In addltlon to maklng a normatlve reference

ptimized’ Thi

withih a quality management system (see 4.1 of [EC 62304:20 and, ANAGEMENT process
(see 4.2 of IEC 62304:2006). The RISK MANAGEMENT PROCESS | very\well addressed by {
Interpational Standard ISO 14971. Therefore IEC 62304 make is‘advantage simply by a
normptive reference to ISO 14971. Some minor add vdl R AGEMENT requirements are
needdd for software, especially in the ared of id ibut
to HAEARDS. These requirements are sum ized\q 3 d inClause 7 of IEC 62304:2006
the sqftware RISK MANAGEMENT PROCESS.

inistered) need to be [cOnsi s erimining whether software is a contributing fact
cision to use 3 3 is mgde during the RISK CONTROL ACTIVITY of the R

SO 14971; and

can supplement and 1nteract w1th risk management as descrlbed in ISO 14971

The international process standard requires application of ISO 14971 as part of the implementation
of the international process standard, e.g. IEC 62304 on software life cycle processes; or

The international process standard is intended to be used in risk management, e.g. IEC 62366 on
usability engineering and the ISO 10993 series on biological evaluation.

ce.

ee

The r¢lationship between IEC 62304 and ISO 14971 is well-describedq{n they bo [EC 62304

on

be
or.
SK
to

(5.1 of IEC 62304:2006) that is consistent with the rjsk

5.3.1 of [EC 62366:2007 requires: “An identification of characteristics related to SAFETY (part of

a RISK ANALYSIS) that focuses on USABILITY shall be performed according to ISO 14971:2007, 4.

2 -n

5.3.2 of IEC 62366:2007 requires: “The MANUFACTURER shall identify known or foreseeable

HAZARDS (part of a RISK ANALYSIS) related to USABILITY according to ISO 14971:2007, 4.3.”

5.9 of IEC 62366:2007 on Usability Validation makes several references to activities that would

be undertaken as part of risk management.
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[SO 10993 (all parts), Biological evaluation of medical devices

The introduction to ISO 10993-1 states that ISO 10993-1 is intended to be a guidance document
for the biological evaluation of medical devices within risk management, as part of the overall

evaluation and development of each device.

Annex B of1S0 10993-1:2009 applies ISO 14971 to provide guidance on the risk management approach
for identification of biological hazards associated with medical devices, estimation and evaluation of
the risks, control of the risks, and monitoring the effectiveness of the risk control measures.

hic annra~ch caomhinac tha ravian, and aualuation of avicting dato a2l canircac
+oat eSS Ww—ahHa—evarta o H—o+—Eex5thRE—tdta—Fe—r—56dees

with the

TP TT—COTIT

selection and application of additional tests (where necessary), thus enabling a full evalus
made of the biological responses to each medical device, relevant to its sz i

[SO 10993-1:2009 aligns itself explicitly within risk management a SCri 1 1S0O 149

The biological evaluation should be conducted in a manner sim
risks, and should include:

— Risk analysis (What are the hazards and associated
— Risk evaluation (Are they acceptable?)
— Risk control (How will they be controlled?

— Overall residual risk/benefit evalvatig

Application

Conditi(@

— Carcinogenicity

ition to be

/1.

r product

udes from
therwise,

= Do the proposed materials in the particular medical device cause such conditions?

Methods that are used to determine if a material in the particular medical device can result in

the conditions listed above include:

— Chemical characterization and assessment
— Literature review

— Testing (in vitro/in vivo, non-clinical)

— Field experience

— Are the exposure levels acceptable?

© IS0 2013 - All rights reserved
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According to ISO 10993-1, expert assessors should determine if the available information/data are
sufficient to determine if the overall residual risk associated with biological hazards is acceptable.
This conclusion is documented in the Biological Evaluation Report, which becomes an element of

the risk management file.

3 Developing the policy for determining the criteria for risk acceptability

According to 3.2 of ISO 14971:2007, top management is required to define and document the policy for

determining the criteria for risk acceptability. This policy is intended to ensure that criteria:

a) are based upon applicable national or regional regulations;

b) are bgsed upon relevant International Standards;

c) take into account available information such as the generally accepted std vn
stakeholder concerns.

NOTE Other relevant information can also be included.

The policy could cover the entire range of a manufacturer’s med{cal ent

forms degending on whether the medical devices are similar toe res

between groups of medical devices are significant.

When devieloping or maintaining the policy the following

— The applicable regulatory requirements i bd.

— The rglevant International Standards for he
medigal device that can help identify principles 2).

— InforI:ation on the state o € Pom review of the literature and other
information on similar i bhm
comppting companies.

— The vplidated and é:br of
infox;:[lation on the patig bnt
forunps, as well as inpu ns
such gs the clinical depaktm

The manufacturer shouldp to

be used in the pist of

ISO 14971:2007):

The review of the suitability of the risk management process at planned intervals, as required by 3.7 of

ISO 14971:2007, can/demonstrate the appropriateness of previously used criteria for risk acceptabillity

or lead to fhanges in the policy. Such changes can also lead to reviewing the appropriateness of previgus

risk acceqtability decisions.

4 Production and post-production feedback loop

4.1 Overview

Typically, the initial risk assessment is based on experience with similar medical devices or applications
on the market, or on assumptions when new medical devices are released to the market. Information
received after market entry is valuable for confirming or correcting assumptions and estimates
(both overestimates and underestimates), or identifying omissions made during the risk analysis and
risk control phases. Clause 9 of ISO 14971:2007 requires that a feedback loop is established in the

6 © IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=e27dc81e9f816ca154495e466760ad41

ISO/TR 24971:2013(E)

manufacturer’s organization to collect and evaluate such information for potential relevance to medical
device safety (see Figure 2). The feedback loop should consist of the following steps:

— Observation and transmission
— Assessment
— Action

For the feedback loop to be effective, it is necessary that the responsibility for maintaining the risk
management file is defined.

4.2 Observation and transmission

An| observation provides information on, or experience with, a medical dé compared
against the current risk management file. The observation can come fpou arof\di nt sources
eath of which can have a bearing on the safety of the medical device.\For\examp

—| Information from manufacturing or research and developmek [ Kiviti ithi ontracted
by the manufacturer;

—| Information from installation, servicing and/or
manufacturer;

ed by the

—| Information from the use/users of t veys);

—| Information from experience witk
example, from databases provided by
of device experience);

ports (for
overview

Hevices or

For
oW

acturer’s medical device it need not be directly related to their
hation relating to similar medical devices with similar intended

us imi tion can yield useful post-market information on the relevance of the
ris i

Wi Igningg ns of acquiring or detecting post-market information, manufacturers|should be
car itroduce bias into the process. The means of acquiring or asking for feedback|should be

nepitral with-regard to’achieving negative or positive feedback. Furthermore, feedback shoufld include
events that.have occurred (including corrective action) as well as events that could occur [including
préventive action).

FoL any pncf-mnrl{pf information to be useful it has to be communicated to the persons or dd partment

within the organization that have the responsibility and authority to compare against the current risk
management file and enact change where necessary.

© IS0 2013 - All rights reserved 7
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Enter
observation.

Is observation
related to safety?

no

!
! Enter any observation from users, service, patients, employees,

:regulatlons standards, competition.

.

1
E ransmit such observations through established paths and
i procedures to the point where observations are analysed.

1

o =

EApply established criteria in order to:
ie classify observations, whether safety is affected,

1-- trend data, if appropriate,

Isan
update of risk
management

file needed?

no

Update risk management|
file.

No further action
related to risk
manajgement.

ol

The mean

. reﬂected in the risk manage

Of trancraiccinny Af +hic 1 foraat oy vunll danand o0 thao conrcn of tho 1 foroation

' e complete missing information.

'hazardous situation.

or the medical device or related processes. In addition,
de if the process itself needs to be revised.

Figure 2 — Production and Post-Production Feedback Loop

So

=4

Tt o O T T S TO T Ot o T T OT It T ot vy T o Pt oTT—ric

SoTTCC—oTrtrrc I oot oo o

me

information will be pulled (initiated by the manufacturer) and some information will be pushed (initiated
by sources like the customer, authorities, or patient). In either case, the organization should ensure
that efficient communication channels are planned and established to allow for timely and accurate
receipt of information. The rate at which the manufacturer pulls information from the various sources
(including users) depends on the maturity of the medical device, its technology and the specific market.

Various departments within the manufacturer’s organization can receive and handle different kinds of

information, for example:

service and installation reports

customer complaints or adverse event reports

© ISO 2013 - All rights reserved
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— new or revised regulations, standards or guidance
— production non-conformance reports

Itis important that all relevant information from these groups is reviewed and distributed to that part of
the manufacturer’s organization with the responsibility and authority for the risk assessment (see 4.3).

Where the probability of events (e.g. component failures) is a relevant factor contributing to the
evaluation of risk, statistical trending of such events should be considered.

4 2 Accaccmant
. T CIITITCTIC

Any revision to the risk assessment based on new observations should be ject to the Same level of
control and review as the initial risk assessment. This would include an fication of
risk control measures, if required. Such controls should include review and appy byrindividpals in the
saine functions or departments as those who signed off originally. A d obgervations
ar¢ to be assessed using the current criteria for risk acceptability.

New observations related to safety should be compared with th ished ri anagemlent file to
teqt the validity of any assumptions made. Several questiong aresiiggt

a) | Isthe intended use still valid?

b) | Is there an increasing trend of off-label use?

d)| Is there evidence of new hazards o § kUatiolTs he hazard

f) | Is there any evide

g)| Isthe effect

h) | Does the risk/bBe

If data suggest cofrection or'adjus need to be
evaluated bage 2 reviewed.

4.4 Acti

In p case wheréthe residual risk based on new data is judged unacceptable and the risk/benefjt analysis
shpws the benefitdaes not outweigh the risk, further risk control is required in two areas:

a) | Théimedical devices currently installed and used in the market need to be corrected.

b) L Ehe design of the medical devices manufactured from that point in time or related procdsses need
to be revised and implemented.

For medical devices currently installed and used in the market, the risk control measures can be different
from those applied to devices in current production.

For medical devices currently installed and used in the market, immediate information (e.g. a customer
letter) can be provided to users before risk control measures are developed and verified for effectiveness.
Where modification or replacement of medical devices is necessary, the speed of action contributes to
the effectiveness of the risk reduction.

NOTE This immediate information is known as an Advisory Notice in ISO 13485, Medical devices — Quality

management systems — Requirements for regulatory purposes and as a Field Safety Notice in the European
MEDDEV 2.12-1, Guidelines on a Medical Devices Vigilance System.

© IS0 2013 - All rights reserved 9
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The result of assessing post-production information can serve as input to a review of the suitability
of the risk management process at planned intervals to ensure continuing effectiveness of the risk
management process (see of 3.2 in [SO 14971:2007).

5 Differentiation of information for safety and disclosure of residual risk

5.1 Difference between “information for safety” and “disclosure of residual risk”

The difference between “information for safety” and “disclosure of residual risk” is explained in Annex |
of ISO 1497T:Z007. HOwever, experience of manuliacturers has shown that there 1s confusion betwgen
these two|concepts. This guidance document is intended to clarify these differences.

Informatipn for safety is considered to be a risk control measure. Itis instructive, 3
it to be verifi

1d ISO ™971requires

Residual 1i
can includ

g (whjch

[SO 14971 file. The decisjon
of the mafufacturer regarding disclosure of residual risk can b iy i anagement file.

5.2 Infermation for safety

Although |i i i 2 i ] in672 c) of ISO 14971:2007, it is
the least S otectj¥e measures. This means that
informati 9 determined that further risk reductjon

by making ¢ measures is not practicable. The text
for infornfation for safety can be prescri g i The verification of the effectivenesq of
the informhation for safety can be{erfermed b i gineering process (IEC 62366)
Informatipn for safety needs to'givet 4 instructions of what actions to take or to avoid) in
order to gvoid a hazardous sit W fi\om o¢curring. This is usually provided in the form of
warnings|or (pre)cauti@e £

Informati v0of a warning label attached to medical devices or afs a
warning gtatement in th€ inst /Some examples are given below.

— Warnfng: Use with caution. Serum samples containing more than 60 mg/dl haemoglobin will
interflere with/the testyrinciple, thereby limiting the diagnostic result.

5.3 DiskloSure of residual risk

Disclosure of residual risk is descriptive and can provide background on the residual risks involved in
using the medical device. The aim is to disclose in the accompanying documents information to enable
the user, and potentially the patient, to make an informed decision that weighs the residual risks against
the benefits of using the medical device (see ].3 of ISO 14971:2007).

The manufacturer should consider means and media to disclose the residual risk. This information can
be significant in the process of clinical decision making. Within the framework of the intended use, the
operator or the user can decide in which clinical settings the medical device can be used to achieve a
certain benefit for the patient. The disclosure of the residual risk can also be useful for the operator,
the user or the hospital organization to prepare the patient for possible side effects or hazards that can
occur during or after the use of the medical device. Note that operator, user and patient can be the same
person, for example for medical devices used in the home healthcare environment.

10 © IS0 2013 - All rights reserved
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