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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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procedures used to develop this document and those intended for its further maint
Cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria née
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this document may be the
ent rights. ISO shall not be held responsible for identifying any or all such patent rights
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation on the meaning of ISO specific terms and expressions related to
pssment, as well as information about ISO’s adherence to'the WTO principles in the Technig

to Trade (TBT) see the following URL: Foreword - Supplementary information
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5 second edition cancels and replaces thefirst edition (ISO 14708-1:2000), which has been
sed.

14708 consists of the following parts, under the general title Implants for surgery — Active |
fical devices:

Part 1: General requirements for safety, marking and for information to be provided by the m(
Part 2: Cardiac pacemakers

Part 3: Implantable neurostimulators

Part 4: Implantable infusion pumps

Part 5=€irculatory support devices

Rart6: Particular requirements for active implantable medical devices intended to treat tachy

enance are

ded for the
e with the

 subject of
Details of
ion and/or

d does not

Conformity
al Barriers

committee responsible for this document is ISO/TC 150, Implants for surgery, Subcommnyittee SC 6,

technically

Implantable

ynufacturer

nrrhythmia

NOTE
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Part 7: Particular requirements for cochlear implant systems

The attention of Member Bodies is drawn to the fact that equipment manufacturers

and testing

organizations might need a transitional period following publication of a new, amended, or revised ISO publication
in which to make products in accordance with the new requirements and to equip them for conducting new or
revised tests. It is the recommendation of the committee that the content of this publication not be adopted for
mandatory implementation nationally earlier than three years from the date of publication.
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Introduction

This part of ISO 14708 specifies general requirements for ACTIVE IMPLANTABLE MEDICAL DEVICES to
provide basic assurance of safety for both patients and users.

To minimize the likelihood of a device being misused, this part of ISO 14708 also details comprehensive
requirements for MARKINGS and for other information to be supplied as part of the documentation with
any ACTIVE IMPLANTABLE MEDICAL DEVICE.

For particular types of ACTIVE IMPLANTABLE MEDICAL DEVICE, the general requlrements can be
suppleme ETE s i C i
part of 1ISO[ 14708 takes priority over the correspondlng requlrement of thlS general part of ISO 14708.
Where particular parts of ISO 14708 exist, this general part of ISO 14708 is not intended to be used alpne.
Special catfe is required when applying this general part of ISO 14708 alone to ACTIVE IMPLANTABLE
MEDICAL DEVICES for which no particular International Standard has yet been published:

vi © ISO 2014 - All rights reserved
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Implants for surgery — Active implantable medical
devices —

Part 1:
General requirements for safety, marking and for
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Scope

5 part of ISO 14708 specifies requirements that are generally applicable\te’ ACTIVE 1M
ICAL DEVICES.

E1  For particular types of ACTIVE IMPLANTABLE MEDICAL DEVICES, these general requif
blemented or modified by the requirements of particular parts of ISO 14708.

tests that are specified in ISO 14708 are type tests and are tébe carried out on samples o
LANTABLE MEDICAL DEVICE to show compliance.

5 part of [SO 14708 is applicable not only to active implantable medical devices that are

5 part of ISO 14708 is also applicable to some_non-implantable parts and accessories of
LANTABLE MEDICAL DEVICES.

E?2
ce,acombination of devices, or acombinatioh of a device or devices and one or more accessories. N(
s are required to be either partially or‘totally implantable, but there is a need to specify some rg
bn-implantable parts and accessories if they could affect the safety or performance of the implant

E3 InthispartofISO 14708, terms printed in small capital letters are used as defined in Claus
hed term is used as a qualifierin another term, it is not printed in small capital letters unless the d
ified is also defined.

E4  The terminolegy used in this part of ISO 14708 is intended to be consistent with the ter
TR 14283:2004,

Normative references

following documents, in whole or in part, are normatively referenced in this documsg

PLANTABLE

ements are

fan ACTIVE

blectrically

rered but also to those powered by other energy sources (for example by gas pressure or By springs).

the ACTIVE

The device that is commonly referr€d to as an ACTIVE IMPLANTABLE MEDICAL DEVICE cai} be a single

tall ofthese
quirements
able device.

e 3. Where a

oncept thus

minology of

nt and are

spensable for its application. For dated references, only the edition cited applies. F
et o i " - fimrchorct 1 ) 1.!5.

refe

r undated

ISO 8601:2004, Data elements and interchange formats — Information interchange — Representation of
dates and times

ISO 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk
management process

ISO 11607-1, Packaging for terminally sterilized medical devices — Part 1: Requirements for materials,
sterile barrier systems and packaging systems

ISO 14155, Clinical investigation of medical devices for human subjects — Good clinical practice

ISO

©IS

14971:2007, Medical devices — Application of risk management to medical devices

02014 - All rights reserved
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IEC 60068-
IEC 60068-

2-14:2009, Environmental testing — Part 2-14: Tests — Test N: Change of temperature

2-27:2008, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60068-2-47:2005, Environmental testing — Part 2-47: Tests — Mounting of specimens for vibration,

impact and

similar dynamic tests

IEC 60068-2-64:2008, Environmental testing — Part 2-64: Tests — Test Fh: Vibration, broadband random
and guidance

[EC 60601-1:2005 + A1:2012, Medical electrical equipment — Part 1: General requirements for basic safety

and essenti

[EC 62304

3 Terms and definitions

For the pui
31

active medlical device

MEDICAL D
than that d

3.2
active imp
ACTIVE ME

] £
TUCT JOTTITUTICC

2006, Medical device software — Software life cycle processes

poses of this document, the following terms and definitions apply.

EVICE relying for its functioning on a source of electrical energy(or any source of power ot
irectly generated by the human body or gravity

lantable medical device
DICAL DEVICE which is intended to be totally or partially introduced, surgically or medic

her

lly,

into the human body or by medical intervention into a natural orifice, and which is intended to renjain

after the p

Note 1toen
ACTIVE MED)
interact to 3
may be reqy

3.3
authorize

any natural or legal person who, explicitly designated by the MANUFACTURER, acts and can be addres

by authorit

3.4
beginning
BOS

pointatwhlich anindividual ACTIVE IMPLANTABLE MEDICAL DEVICE is firstreleased by the MANUFACTU

as fit for pl
3.5

rocedure

fry: For the purposes of this part of ISO 14708, ah ACTIVE IMPLANTABLE MEDICAL DEVICE can be a si
CAL DEVICE, or a system consisting of a set.of components and accessories, including software, w|
chieve the performance intended by the:MANUFACTURER. Not all of these components or accessd
ired to be partially or totally implanted:

l representative

ies and bodies insteadof the MANUFACTURER with regard to the latter’s obligations

of service

hcing onrthe market

hgle
hich
ries

sed

RER

catheter

flexible tube allowing access to a point within the body at its distal end through a lumen, often for
delivering a substance

Note 1 to entry: A CATHETER can be combined with a LEAD.

3.6
correct us

e

NORMAL USE without USE ERROR

[SOURCE: 1

EC 62366:2007, 3.7]
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3.7

end of service

EOS

point at which an individual PROLONGED SERVICE PERIOD has elapsed and performance to design
specification cannot be assured

3.8

hand held

part of an ACTIVE IMPLANTABLE MEDICAL DEVICE intended to be supported by the hand during NORMAL
USE

[SOPURCE: IEC 60601-1:2005 + A1:2012, 3.37, modified — “Electrical equipment” replaced by|“part of an
active implantable medical device”.]

3.9
harm
physsical injury or damage to health of people, or damage to property or the enyironment

[SOPRCE: ISO 14971:2007, 2.2]

31
hazard
potential source of HARM

[SOPURCE: ISO 14971:2007, 2.3]

3.11
ianrmation security

profection ofinformation and information systems{rem unauthorized access, use, disclosure, disruption,
modlification, or destruction in order to provide€onfidentiality, integrity, and availability

[SOPURCE: FIPS PUB 199]

3.12
label
arej bearing a MARKING, affixed to an ACTIVE IMPLANTABLE MEDICAL DEVICE or package [but not an
intdgral part of the ACTIVE IMPEANTABLE MEDICAL DEVICE or package

3.18
leadl
flexiible tube enclosing-one or more insulated electrical conductors, intended to transfef electrical
enefrgy along its length

Note¢ 1 to entry:\ALEAD can be combined with a CATHETER.

3.14
mahufacturer
natpiral or legal person with responsibility for the design, manufacture, packaging, and labglling of an
ACTIVE IMPLANTABLE MEDICAL DEVICE before it is placed on the market under his own name, regardless
of whether these operations are carried out by that person himself or on his behalf by a third party

Note 1 to entry: This definition also applies to the natural or legal person who assembles, packages, processes,
fully refurbishes, and/or labels one or more ready-made products and/or assigns to them their intended purpose
as an ACTIVE IMPLANTABLE MEDICAL DEVICE with a view to their being placed on the market under his own
name. This definition also applies to the MANUFACTURER of non-implantable parts and accessories of the ACTIVE
IMPLANTABLE MEDICAL DEVICE.

3.15
marking
inscription on a device, package, or LABEL

© ISO 2014 - All rights reserved 3
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3.16

medical device
instrument, apparatus, appliance, software, material, or other article, whether used alone or in
combination, together with any accessories, including the software intended by its MANUFACTURER to
be used specifically for diagnostic and/or therapeutic purposes and necessary for its proper application,
intended by the MANUFACTURER to be used for human beings for the purpose of

inves

and which
immunolog

3.17
medicinal
substance
in human k
to human
exerting a

diagnosis, prevention, monitoring, treatment, or alleviation of disease,

diagnosis, monitoring, treatment, alleviation of, or compensation for, an injury or handicap,

tl_ﬁl_ﬁ‘l_ﬁrfl_rl_ﬁ_ga ion, replacement, or modification of the anatomy or of a physiological process, an
contro] of conception,

does not achieve its principal intended action in or on the human body by pharmacolog
fical, or metabolic means, but which can be assisted in its function by such means

substance

r combination of substances presented as having properties for treating or preventing disgq
eings; or any substance or combination of substances which cafibe used in or administg
beings either with a view to restoring, correcting, or modifying physiological function
pbharmacological, immunological, or metabolic action, or tamaking a medical diagnosis

Note 1 to enftry: Based on Article 1 of European Union Directive 2001/83/EC.

3.18

medicinal
MEDICINAL
establishm
immunogld

3.19

substance derived from human blood or human plasma

SUBSTANCE based on blood constituents whichiare prepared industrially by public or priy
ents, such MEDICINAL SUBSTANCE including;in particular, albumin, coagulating factors,
bulins of human origin

non-reusapble pack

single-use

3.20

normal usie

operation,
instructiorn
provided w

pack designed to allow the contents to be sterilized and to maintain that sterility

including routine jnspection and adjustments by any user, and stand-by, according to
s for use or in,accordance with generally accepted practice for those MEDICAL DEV
rithout instructions for use

Noteltoe

Note2toe
instruction

|

ry: USE ERROR can occur in NORMAL USE.

ry: MEDICAL DEVICES that can be used safely without instructions for use are exempted from ha
for{use by some authorities with jurisdiction.

cal,

ase
red
5 by

Fate
and

the
CES

ying

[SOURCE:

accordance with genera

for use” added to the end of the definition.]

3.21
portable

r in

lly accepted practice for those MEDICAL DEVICES provided without instructions

<part of an ACTIVE IMPLANTABLE MEDICAL DEVICE> intended to be moved from one location to another
while being carried by one or more persons

[SOURCE: IEC 60601-1:2005 + A1:2012, 3.85, modified — “Transportable equipment” replaced by “part
of an ACTIVE IMPLANTABLE MEDICAL DEVICE”.]
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3.22
process
set of inter-related or interacting resources and activities which transform inputs into outputs

[SOURCE: ISO 14971:2007, 2.130]

3.23

prolonged service period

PSP

period during which the ACTIVE IMPLANTABLE MEDICAL DEVICE continues to function as defined by the
MANUFACTURER beyond the RECOMMENDED REPLACEMENT TIME

cannot be

RER of the

conjbination of the probability of occurrence of HARM and the severity of that HARM
[SOPURCE: ISO 14971:2007, 2.16)

3.28
risk analysis
sysfematic use of avdilable information to identify HAZARDS and to estimate the RISK

Not¢ 1 to entry::RISK ANALYSIS includes examination of different sequences of events that can producp hazardous
situptions and HARM. See Annex E of ISO 14971:2007.

[SOPRGEYTSO 14971:2007, 2.17]

3.2
risk assessment
overall PROCESS comprising a RISK ANALYSIS and a RISK EVALUATION

[SOURCE: ISO 14971:2007, 2.18]

3.30

risk control

PROCESS in which decisions are made and measures implemented by which RISkS are reduced to, or
maintained within, specified levels

[SOURCE: ISO 14971:2007, 2.19]

© IS0 2014 - All rights reserved 5
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3.31

risk evaluation

PROCESS of comparing the estimated RISK against given RISK criteria to determine the acceptability of
the RISK

[SOURCE: ISO 14971:2007, 2.21]

3.32

risk management

systematic application of management policies, procedures, and practices to the tasks of analysing,
evaluating, controlling, and monitoring RISK

[SOURCE: ISO 14971:2007, 2.22]

3.33
risk management file
set of records and other documents that are produced by RISK MANAGEMENT

[SOURCE: ISO 14971:2007, 2.23]

3.34

sales pacKaging
packaging [that protects and identifies the ACTIVE IMPLANTABLE MEDICAYE DEVICE during storage pnd
handling by the purchaser

”

Note 1 to enptry: The SALES PACKAGING can be enclosed in further packaging, for example, a “shipping packgge”,
for delivery

3.35
sealed soyrce
source corjtaining RADIOACTIVE SUBSTANCES whose 'structure is such as to prevent, under normal
conditions|of use, any dispersion of the RADIOACTIVE SUBSTANCES into the environment

Note 1 to enftry: Based on European Council Directive 96/29/Euratom.

3.36
sterile pa¢k
NON-REUSABLE PACK in which the contéents have been sterilized

3.37

usability
characteristic of the user,ipterface that establishes effectiveness, efficiency, ease of user learning, pnd
user satisfaction

[SOURCE: IEC 62366:2007, 3.17]

3.38
usability ¢ngineering
applicationofkmowledgeabouthurmam betaviour, abitities; Himitations, and other characteristics Telated
to the design of tools, devices, systems, tasks, jobs, and environments to achieve adequate USABILITY

[SOURCE: IEC 62366:2007, 3.18]

3.39

use error

act or omission of an act that results in a different ACTIVE IMPLANTABLE MEDICAL DEVICE response than
intended by the MANUFACTURER or expected by the user

Note 1 to entry: USE ERROR includes slips, lapses, and mistakes.

Note 2 to entry: An unexpected physiological response of the patient is not in itself considered USE ERROR.

6 © ISO 2014 - All rights reserved
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[SOURCE: IEC 62366:2007, 3.21, modified — “MEDICAL DEVICE” replaced by “ACTIVE IMPLANTABLE
MEDICAL DEVICE”.]

3.40

validation

confirmation, through the provision of objective evidence, that the requirements for a specific
intended use or application have been fulfilled

[SOURCE: IEC 62366:2007, 3.26]

4 [Symbulsamtabbreviations-toptiomh

When appropriate, symbols, abbreviated terms, and identification colour may be used i thg MARKINGS
and accompanying documentation of an ACTIVE IMPLANTABLE MEDICAL DEVICE. Symbols, apbreviated
terms, and identification colour shall conform with harmonized International Stanglards (e.g.
[SO|15223-1). Where no harmonized International Standard exists, the symbolsjabbreviated|terms, and
idelItification colour shall be described in the accompanying documentation!

Compliance is checked by inspection.

NOTE Symbols for use with particular ACTIVE IMPLANTABLE MEDICALBDEVICES can be specified inlsubsequent
parts of ISO 14708.

5 [General requirements for ACTIVE IMPLANTABLE MEDICAL DEVICES

5.1 General requirements for non-implantable parts

Theg non-implantable part of an ACTIVE IMPKANTABLE MEDICAL DEVICE which is connected to or
equiipped with an electrical power source shalicomply with the appropriate requirements of [EC 60601-
1:2005 + A1:2012, as determined in the<'RISK ANALYSIS, unless a requirement in that dtandard is
supgrseded by a requirement in this partier other parts of ISO 14708.

NOTE Other subclauses in this part/of ISO 14708 require compliance with some subclauses of|[EC 60601-
1:2005 + A1:2012 even for non-implantable parts that are not electrically powered.

Compliance is checked byrassessment of the test report and the RISK ANALYSIS provided by the
MANUFACTURER.

5.2| General requirements for software

Software of an,ACTIVE IMPLANTABLE MEDICAL DEVICE or software that falls within the definition of
an ACTIVE IMBLANTABLE MEDICAL DEVICE shall be designed according to software life cy¢le process
activities compliant with IEC 62304:2006 and shall be validated.

Co ance with
IEC® 20 ; ' [ ER.

5.3 UsABILITY of non-implantable parts

5.3.1 UsABILITY of non-implantable parts of an ACTIVE IMPLANTABLE MEDICAL DEVICE connected
to or equipped with an electrical power source

The MANUFACTURER shall address in a USABILITY ENGINEERING PROCESS the RISK of poor USABILITY,
including those associated with identification, MARKING, and documents.

Compliance is checked by assessment of the MANUFACTURER’s documentation that the acceptance
criteria of the USABILITY VALIDATION plan have been met (see IEC 62366:2007, 5.9).

© ISO 2014 - All rights reserved 7
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5.3.2 UsaABILITY of non-implantable parts of an ACTIVE IMPLANTABLE MEDICAL DEVICE not con-
nected to or equipped with an electrical power source

The non-implantable part of an ACTIVE IMPLANTABLE MEDICAL DEVICE shall provide adequate USABILITY
such that the RISKS resulting from CORRECT USE and USE ERRORS are acceptable.

Compliance is checked by assessment of the MANUFACTURER’s documentation that the acceptance
criteria of the USABILITY VALIDATION plan have been met (see [EC 62366:2007, 5.9).

5.4 Data security and protection from HARM caused by unauthorized information tam-

pering

When communication with the implantable part of an ACTIVE IMPLANTABLE MEDICAL DEVICE-through
mmunication channelsis provided, the MANUFACTURER shall evaluate INFORMATION/SECURITY

wireless cd
through th
the patient

Complianc
5.5 Gen

5.5.1 RIS

e RISK MANAGEMENT PROCESS and apply the appropriate RISK CONTROL measures to pro
from HARM.

b is checked by the inspection of the RISK MANAGEMENT FILE.
eral requirements for RISK MANAGEMENT

K MANAGEMENT policy

The MANU‘EACTURER shall define and document a policy for determining acceptable RISk and

acceptabili

Complianc

5.5.2 Rig

The MANU
requireme

Complianc
RISK MANA|

5.5.3 Rig

The MANUE
requireme
production

Complianc

y of the RESIDUAL RISK(S) as required in ISO 14971.

ect

the

e is checked by inspection of the MANUFACTURER'S policy for determining criteria for RISk
acceptabilify.

k management file

FACTURER shall establish and mainfain a RISK MANAGEMENT FILE complying with th
nts of ISO 14971 necessary to satisfy the requirements of this part of ISO 14708.

b is checked by confirming the existence of an index containing references or pointers to
GEMENT documentation required by this part of ISO 14708.

k management plan

ACTURER shallestablish and maintain a RISK MANAGEMENT PLAN complying with the reley
hts of [SO 14971:2007 except those related to collection and review of production and p|
information: The RISK MANAGEMENT PLAN shall be part of the RISK MANAGEMENT FILE.

b is checked by inspection of the RISK MANAGEMENT PLAN.

ose

the

rant
oSt-

- I0 antiuacaco

5.5.4 Rist

A Y lllallasclllcllb lJl ULLCOoO

For the purposes of this part of ISO 14708, the RISK MANAGEMENT PROCESS shall include the following

elements:

a) RISK ANALYSIS;

b) RISK EVALUATION;

C) RISK CONTROL.

These elements of the RISK MANAGEMENT PROCESS shall be performed in accordance with ISO 14971.
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Complianceis checked by confirming thatthe MANUFACTURER hasa RISKMANAGEMENT policy conforming
to 5.5.1 and has prepared the following for the particular ACTIVE IMPLANTABLE MEDICAL DEVICE under
consideration:

— aRISK MANAGEMENT PLAN conforming to 5.5.3;

— aRISK MANAGEMENT FILE containing the RISK MANAGEMENT documentation required by this part of
ISO 14708.

5.6 Misconnection of parts of the ACTIVE IMPLANTABLE MEDICAL DEVICE

If mlisconnection presents an unacceptable RISK, the design and construction of the ACTIVE IMPLANTABLE
MEDICAL DEVICE shall prevent misconnection, unless it is not feasible, in which case gppropriate
MARKINGS, warnings, and instructions shall be provided.

Comppliance is checked by inspection of the RISK ASSESSMENT and, if necessar$;-by inspedtion of the
MARKINGS, warnings, and instructions.
6 |Requirements for particular ACTIVE IMPLANTABLE MEBDICAL DEVICES

Requirements for particular ACTIVE IMPLANTABLE MEDICAL DEVICES are not detailed in this part of
[SO|14708, but they can be specified in subsequent parts of ISO.14708.

7 |General arrangement of the packaging

7.1| Implantable parts of ACTIVE IMPLANTABLE MEDICAL DEVICES shall be supplied in a NON-REUSABLE
PACK (see 14.1).

NOTE The NON-REUSABLE PACK is designed to be sealed yet allow its contents to be sterilized by the
MANUFACTURER.

Compliance is checked by inspection:

7.2 The NON-REUSABLE PACK Shall be enclosed in the SALES PACKAGING.

Compliance is checked by inspection.

8 |General MARKINGS for ACTIVE IMPLANTABLE MEDICAL DEVICES

NOTE Any MARKING required by this part of ISO 14708, in either figures or letters, can be expiessed using
appflopriate symbols specified in relevant International Standards, e.g. ISO 15223-1. (See also Clauseg4, 9, 11, and
13)

8.1| “Any warnings required by this part of ISO 14708 shall be prominently displayed.

Compliance is checked by inspection.

8.2 Implanted parts of ACTIVE IMPLANTABLE MEDICAL DEVICES and components of those parts shall be
identified in such a way as to allow any necessary measure to be taken following the discovery of an
unacceptable RISK in connection with any implanted part.

Compliance is checked by inspection of the MANUFACTURER’S explanation of the relationship between
the identity of the ACTIVE IMPLANTABLE MEDICAL DEVICE and the identities of its component parts.
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9 MARKINGS on the SALES PACKAGING

NOTE

conformity and identification of the notified body authorizing the mark.

9.1

type and activity of the RADIOACTIVE SUBSTANCE.

Compliance is checked by inspection.

The SALES PACKAGING can be required to carry other regulatory MARKINGS, such as the CE mark of

If the SALES PACKAGING contains any RADIOACTIVE SUBSTANCE, it shall have MARKINGS that state the

9.2 Thej

Complianc

9.3 The
cardiac pul
of the AcTI

Complianc

9.4 The
relevant chj

Complianc

9.5 The§
statement

Complianc

9.6 Thej

h 111 4l J 6.1l A | £l
ALLES FPAURAGING SIIdIl DTAI UIT 1IdITIT dlIU TUIl dAUUITSS Ul UIT MIANUFAUTURER.

b is checked by inspection.

SALES PACKAGING shall bear a description of the ACTIVE IMPLANTABLE MEDIGAEK DEVICE
e generator), the model designation, and, if applicable, the batch number oy theserial nun
VE IMPLANTABLE MEDICAL DEVICE.

e is checked by inspection.

EALES PACKAGING of implantable parts of an ACTIVE IMPLANTABLE MEDICAL DEVICE shall |
aracteristics for its use.

e is checked by inspection.

ALES PACKAGING of implantable parts of an ACTIVETMPLANTABLE MEDICAL DEVICE shall be|
hat the contents of the package have been sterilized.

e is checked by inspection.

ALES PACKAGING of implantable parts\6f an ACTIVE IMPLANTABLE MEDICAL DEVICE shall bear]

year and mjonth of manufacture, expressed inshirmerals as specified by ISO 8601:2004.

Complianc

9.7 The
the “use by
1SO 8601:2

Complianc

9.8 The

e is checked by inspection.

EALES PACKAGING of implantable parts of an ACTIVE IMPLANTABLE MEDICAL DEVICE shall I
" date, expressed as year and month, and, if appropriate, day, in numerals as specifie
004.

e is checked by inspection.

MARKINGS.On the SALES PACKAGING of implantable parts of an ACTIVE IMPLANTABLE MED

DEVICE shall identify the accessories within the packaging or, if there is insufficient space on the s4

PACKAGING

the‘contents shall be identified within the SALES PACKAGING.

e.g.
ber

ear

Ar a

the

ear
1 in

CAL
LES

Compliance is checked by inspection.

9.9

If the intended use of an implantable part of an ACTIVE IMPLANTABLE MEDICAL DEVICE enclosed

within the SALES PACKAGING requires that it be connected to another device or accessory not included in
the pack, the SALES PACKAGING shall identify the connector types or configurations required.

Compliance is checked by inspection.

9.10 The SALES PACKAGING of implantable parts of an ACTIVE IMPLANTABLE MEDICAL DEVICE shall carry
a clear description of the intended use of the device, if this is not obvious from the device description as
required by 9.3 and 9.4.

Compliance is checked by inspection.
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9.11 TheSALESPACKAGING shall bearinformation aboutany special environmental or handling constraints
(for example, protection from impact, vibration, temperature, pressure, or humidity) necessary to allow
the ACTIVE IMPLANTABLE MEDICAL DEVICE to be correctly handled and stored (see Clause 10).

Compliance is checked by inspection.

9.12 The SALES PACKAGING shall, if applicable, bear an indication that the ACTIVE IMPLANTABLE MEDICAL
DEVICE contains a MEDICINAL SUBSTANCE DERIVED FROM HUMAN BLOOD OR HUMAN PLASMA.

Compliance is checked by inspection.

9.1B The SALES PACKAGING of an ACTIVE IMPLANTABLE MEDICAL DEVICE that is intended \fg
purpose shall bear an indication of the special purpose (e.g. “custom-made device” of “exc
clinjcal investigations”).

r a special
usively for

NOTE The specific MARKING can be the subject of particular national or regional régulation.

Compliance is checked by inspection.

9.1
SAL

L In cases where the MANUFACTURER is required to designate an"AUTHORIZED REPRESEN[TATIVE, the

ES PACKAGING shall bear the name and address of the AUTHORIZED, REPRESENTATIVE.

Thip requirement does not apply to products not intended to Be placed on the European Market.

Compliance is checked by inspection.

10|Construction of the SALES PACKAGING

10.
dev|
can

Compliance is checked by assessmentof records provided by the MANUFACTURER.

10.

L The SALES PACKAGING of an ACTIVE IMPLANTABLE MEDICAL DEVICE shall be constructed to
jce and to withstand the dropping (shock), stacking (compression), vibration, and tempe
occur during storage or handling asspecified by the MANUFACTURER.

P The SALES PACKAGING.Of an ACTIVE IMPLANTABLE MEDICAL DEVICE shall be sufficiently

aga
MA

Te

nst the effects of humidity’during storage or handling to prevent visible deterioration of the
KINGS, LABELS, or accompanying documentation.

: Humidity preconditioning treatment is performed in a humidity cabinet containing

protect the
rature that

r protected
packaging,

air with a

relgtive humidity20f93 % + 3 % where the SALES PACKAGE under test is located. The humidity|conditions
at dther locations in the chamber may vary by 6 %. The temperature of the air in the cabinet, at all
plages wherethe SALES PACKAGE can be located, shall be maintained within 2 °C of any convepient value
T ir] the range of +20 °C to +30 °C. Before being placed in the humidity cabinet, the SALES PACKAGE is
brojight'to a temperature between T and T + 4 °C, and kept at this temperature for at least 4 i before the
humidity treatment starts

Keep THE SALES PACKAGE in the humidity cabinet for 48 h.
After the treatment, the SALES PACKAGE is removed from the humidity cabinet and inspected.

Compliance is checked by inspection of the packaging, MARKINGS, LABELS, or accompanying
documentation to determine if there is no visible deterioration.

10.3 The MARKINGS on the SALES PACKAGING of an ACTIVE IMPLANTABLE MEDICAL DEVICE shall be indelible.

Test: The package shall be placed so that the MARKINGS under test are uppermost and in a horizontal
plane. 10 ml of water shall be dispensed onto the centre of the area. After 1 min, the MARKINGS shall be
wiped clear of surface water using a wet, soft cloth.
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Compliance is checked by inspection to determine that all MARKINGS remain clearly legible. If the
MARKINGS are on a LABEL, the adhesive fixing the LABEL shall not have loosened and the LABEL shall not
have become curled at any edge.

10.4 The SALES PACKAGING shall ensure association between the ACTIVE IMPLANTABLE MEDICAL DEVICE
and the accompanying documentation that defines the purposes and functions of the device and the
conditions qualified and specified for its implantation.

Compliance is checked by inspection.

11 MARKINGS on the STERILE PACK

11.1 The $TERILE PACK shall bear the name or trade name of the MANUFACTURER, and the address (city
and countrjy) of the MANUFACTURER.

Compliance is checked by inspection.

11.2 The $TERILE PACK shall bear a prominent indication that the contents of-the package have heen
sterilized and the method of sterilization.

EXAMPLE 1|  The method of sterilization along with the word “STERILE” o¥ the sterile symbol: ISO 7000-2499
(see 1SO 15423-1:2012, 5.2.1).

EXAMPLE 2  One of the “sterilized using...” symbols: ISO 7000-2501S0O 7000-2502, or 1ISO 7000-2503 |(see
[SO 15223-1:2012, 5.2.3, 5.2.4, and 5.2.5).

Compliancg is checked by inspection.

11.3 The $TERILE PACK of an ACTIVE IMPLANTABLE MEDICAL DEVICE that is intended for a special purpose
shall bear 4n indication of the special purpose as required by 9.13.

Compliance is checked by inspection.

11.4 The $TERILE PACK shall bear the year'and month when the packaged device was manufactured, as
required by 9.6.

Compliance is checked by inspection.

11.5 The $TERILE PACK shallbear the “use by” date, as required by 9.7.

Compliance is checke@by inspection.

11.6 The $TERILE-PACK shall bear a description of the device, as required by 9.3.

Complianceiscchecked by inspection

11.7 The MARKINGS on the STERILE PACK shall identify the contents, unless the STERILE PACK is transparent
and the contents are visible.

Compliance is checked by inspection.

11.8 If the intended use of an ACTIVE IMPLANTABLE MEDICAL DEVICE enclosed in a STERILE PACK requires
that it be connected to other devices or accessories not included in the STERILE PACK, the STERILE PACK
shall identify the connector types or configurations, as required by 9.9.

Compliance is checked by inspection.
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11.9 The STERILE PACK shall bear instructions for opening the package.
Compliance is checked by inspection.
12 Construction of the NON-REUSABLE PACK

12.1 The NON-REUSABLE PACK shall comply with ISO 11607-1.

Compliance is checked by assessment of records provided by the MANUFACTURER.

12.2 The NON-REUSABLE PACK shall be designed such that once it has been opened this is readily apparent
and, if it has been opened and resealed, it shall remain thereafter apparent that it has(been|previously
opened.

Compliance is checked by inspection.

12.B The MARKINGS on the NON-REUSABLE PACK shall be indelible.

Compliance is checked as described in 10.3.

13|MARKINGS on the ACTIVE IMPLANTABLE MEDICAL DEVICE

13.1 As far as practicable and appropriate, the ACTIVE,IMPLANTABLE MEDICAL DEVICE shall legibly
and| indelibly bear at least the following particulars;, where appropriate, in the form of generally
recdgnized /harmonized symbols:

— |the name or trade name of the MANUFACTURER;

— |the model or the family name designatién of the ACTIVE IMPLANTABLE MEDICAL DEVICE (sge rationale
for 13.1 in Annex A);

— |if applicable, the batch number or’serial number of the ACTIVE IMPLANTABLE MEDICAL DHVICE.
Compliance is checked by inspéction and, where appropriate, by a wet rub test.

Wet rub test: MARKINGS.are rubbed by hand, without undue pressure, first for 15 s with fa cloth rag
soaked with distilled water, then for 15 s with a cloth rag soaked with ethanol 96 % and tHen for 15 s
with a cloth rag soaked-with isopropyl alcohol.

Thg MARKINGS shallremain clearly legible. If the MARKINGS are on a LABEL, the adhesive fixing the LABEL
sha|l not have leosened and the LABEL shall not have become curled at any edge.

13.2 Implantable parts of the ACTIVE IMPLANTABLE MEDICAL DEVICE shall contain MARKINGS with sufficient
infdrmation to allow for positive identification at the time of implantation.

Compliance is checked by inspection.

13.3 The implantable parts of an ACTIVE IMPLANTABLE MEDICAL DEVICE shall bear, if feasible, a code by
which they and their MANUFACTURER can be unequivocally identified (particularly with regard to the
model of device and year of manufacture). It shall be possible to read this code, if necessary, without the
need for a surgical operation.

Compliance is checked by inspection and/or by applying the procedure defined by the MANUFACTURER
in the instructions for use (see 28.6).

13.4 When an ACTIVE IMPLANTABLE MEDICAL DEVICE or its parts bear instructions required for correct
operation or indicate operating or adjustment parameters, by means of a visual system, such information
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shall be understandable to the user with reference to the accompanying documentation, taking account

of the train

ing and knowledge of the user and, as appropriate, the patient.

Compliance is checked by inspection.

14 Protection from unintentional biological effects being caused by the ACTIVE
IMPLANTABLE MEDICAL DEVICE

14.1 Any implantable part

NON-REUSA
container §
of there be
equal to or

Compliance

that the co
fulfilling tk

NOTE i
ISO 17665-1

14.2 Any|
body fluids

Complianc
matter.

The follow
particle co

NOTE1 1]
be cleaned 4
evaluate thd
and storage

NOTEZ2

flow cabinef.

Preparati
membrane

Prepare th

Testing o
particle-fre

of an ACT

IVE IMPLANTABLE MEDICAL DEVICE or other P

all be terminally sterilized. The sterilization PROCESS shall achieve the theoretical probab
ng a viable microorganism present on the content of the NON-REUSABLE PACK which'sha
less than 10-6.

is confirmed if the documentation and records provided by the MANUFACTURER demonst
ntents of the NON-REUSABLE PACK have been subjected to a validated sterilization PRO(
e above-mentioned requirement.

xamples for terminal sterilization PROCESSES are described in ISO 11135-1) ISO 11137-1,1S0 1117
, or ISO 14937.

bart of the ACTIVE IMPLANTABLE MEDICAL DEVICE, intended ih NORMAL USE to be in contact y
shall cause no unacceptable release of particulate matter<at time of implantation.

Iint test method. This method shall be used\to resolve doubts or dispute.
'his test is intended to evaluate the ability of the part of the ACTIVE IMPLANTABLE MEDICAL DEVI(

s well as the particulates that can be transferred to the part from its immediate packaging. It does
particulates that might be generated during handling of the packaged part such as during trans

'he test is carried out undef conditions limiting particulate contamination, preferably in a lami

bn for the test: Prépare a supply of particle-free water by filtering purified water throu
with a pore size-0f 0,22 um.

e necessary.containers following good laboratory practice.

[ the particle-free water: Determine the particulate contamination in five sample

ng test for counting the number of particlesgfa particular size utilizes the light obscurat

the

eable

lity
be

rate
ESS

7-2,

vith

e is checked by a suitable test method for collectingand counting surface-born particuflate

— e

on

E to
not
bort

nar-

bh a

»]

of

be water, each of 5 ml, according to the method described below. If the number of particles

of size 10 ym-or greater exceeds 25 for the combined 25 ml, the precautions taken for the test are|not
Wmmﬂmmﬂmm i ; T ; ater

sufficient.
are suitable for this test.

Testing of the container: Fill the container that will be used for extraction (containing the mechanism
that is needed for agitation) with 200 ml of particle-free water. Determine the particle counts as
described in the measurement section below. Take five samples of each 5 ml. Count the number of 10 um
or greater size particles in each of the five samples.

If the number of particles of 10 um or greater size exceeds 25 for the combined 25 ml, the precautions
taken for the test are not sufficient. The preparatory steps shall be repeated until the environment,
glassware, and water are suitable for the test.

The results from this test of the container used, B will be subtracted from the results gained with the

sample preparation.
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The following are the conditions for the testing of extraction of particles from any parts of the ACTIVE
IMPLANTABLE MEDICAL DEVICE:

— extraction medium: particle-free water;

— extraction volume, V, in millilitres: surface of any parts of the ACTIVE IMPLANTABLE MEDICAL DEVICE
[cmZ2] x (5 0,5);

— extraction time: 8 h to 24 h at (37 * 2)°C.

Aseptically remove the part of the ACTIVE IMPLANTABLE MEDICAL DEVICE from the NON-REUSABLE PACK.

Plag¢e the part of the ACTIVE IMPLANTABLE MEDICAL DEVICE in an appropriate particle-free codtainer; add
the|lappropriate volume of particle-free water; close the container and agitate the water to pxtract the
particles under the conditions described in the list above.

Remove the part of the ACTIVE IMPLANTABLE MEDICAL DEVICE from the containénafter the jextraction.
Aftér equilibration to ambient temperature, the extraction solution can be measured.

Measurement: Remove four portions from the extraction solution, each-5 mil, and count thg number of
particles with size equal to or greater than 10 pm and 25 pm. Disregard-the result obtained for the first
portion and calculate the mean number of particles for the extraction‘portion two to four, e¥pressed as
particles/ml, A.

Calgulation:
B

P = (A - E) -V (@8]
wheére

P is the number of particles of a particular size/part of an ACTIVE IMPLANTABLE MEDIQAL DEVICE;

A isthe average cumulative countfparticles/ml];

B isthe sum of particles in the-Container solution [particles/25 ml];

V  is the volume of particle-free water, used for extraction [ml].

Where the above test fnethod is used and where the part of the ACTIVE IMPLANTABLE MEDI{AL DEVICE
is intended for implantation in or access to the vascular system, then the following limits ghall apply.
Particle counts shall not exceed 6 000 particles equal to or greater than 10 pm and 600 particles equal
to or greater than 25 pm.

Where the-above situation does not apply, the MANUFACTURER shall conduct a RISK ASSHSSMENT to
determine appropriate count and size limits for particulates.

Dif{ 1 Cllt tCDt ulcthudo lllisht bc ou;tablc tU dCtCl lll;llc thc D;LC Cllld uulubcx Uf lJCll t;\,lco. Tll allowable
quantity of particulate matter depends on a variety of factors, including chemical composition, potential
toxicity, shape, size, and the test method chosen. AAMI TIR42 gives more guidance to determine methods
and allowable quantities.

14.3 Parts of ACTIVE IMPLANTABLE MEDICAL DEVICES intended to penetrate the body or intended to come
into contact with biological tissues, cells, or body fluids shall be assessed and documented according to
the guidance and principles given in ISO 10993-1.

NOTE IS0 10993-9:2009 provides requirements for ACTIVE IMPLANTABLE MEDICAL DEVICES that can generate
degradation products as a result of mechanical wear, fatigue loading, or fractures.
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Compliance is checked by assessment of the records provided by the MANUFACTURER that establish that
the biocompatibility of the parts of ACTIVE IMPLANTABLE MEDICAL DEVICE has been demonstrated.

a) by analogy with published data; or

b) by the selection of materials already shown to be biocompatible by proven clinical use in a similar
application; or

c) by experience with similar devices already on the market together with evidence of traceability to
the materials used in those parts of ACTIVE IMPLANTABLE MEDICAL DEVICES; or

d) by COIT }J};au\,c \A4 ;th Publ;ohcd lJl U\.Cdul Co fUl b;UlUs;\,q} Cva}uatiuu Uf qu to UfAbTI'V,E ITViPLANT A BLE
MEDICAL DEVICES.

14.4 If thg¢ ACTIVE IMPLANTABLE MEDICAL DEVICE incorporates a MEDICINAL SUBSTANCE or)d MEDICINAL

SUBSTANCE| DERIVED FROM HUMAN BLOOD OR HUMAN PLASMA, that substance shall beoboth safe fand

beneficial ]

Complianc
safety and
BLOOD OR K

15 Prote
tures of {1

15.1 Extel

0 a declared function of the ACTIVE IMPLANTABLE MEDICAL DEVICE.

b is checked by assessment of the records provided by the MANUFACTURER that establish
quality of the MEDICINAL SUBSTANCE or the MEDICINAL SUBSTANGE.DERIVED FROM HU}
UMAN PLASMA has been verified by the appropriate methods.

ction from HARM to the patient or user causedby external physical fea-
he ACTIVE IMPLANTABLE MEDICAL DEVICE

the
AN

nal surfaces of non-implantable parts of an ACTIVEMMPLANTABLE MEDICAL DEVICE shall comiply

with 9.3 of[I[EC 60601-1:2005 + A1:2012.

Complianceg is checked by inspection.

15.2 Implantable parts of an ACTIVE IMPLANTABLE MEDICAL DEVICE shall have no surface features quch
as sharp cdrners or edges that could cause excessive reaction or inflammation beyond that caused by|the
implanting|procedure, or rough surfaces whieh are not required for the correct functioning of the deyice.
Complianceg is checked by inspection

16 Protdction from HARM to the patient caused by electricity

16.1 External parts of/ah/ACTIVE IMPLANTABLE MEDICAL DEVICE shall comply with 8.7 of IEC 60401-
1:2005 + A[1:2012.

Complianc

e is chécked as specified in IEC 60601-1:2005 + A1:2012.

16.2 Exce

tforitsintended function, implantable parts of an ACTIVE IMPLANTABLE MEDICAL DEVICE

all

be electrically neutral when in contact with the body.

The direct current density at the surface of any conductive surface or electrode shall be < 0,75 pA/mm?2.

Compliance is checked by assessment of the design analysis provided by the MANUFACTURER, supported
by the MANUFACTURER'S calculations, and data from test studies as appropriate.

16.3 Insulating parts of implanted LEADS or of CATHETERS that incorporate electrical conductors and are
subject to electrical potential differences shall withstand a dielectric strength test in which the applied
voltage shall be no less than twice the peak voltage experienced by the part.

Test: The insulating parts of the implantable LEADS or CATHETERS that incorporate electrical conductors
shall be preconditioned by total immersion in 9 g/1 saline solution at 37 °C £ 5 °C for a minimum of 10 d.
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After being rinsed with distilled water and being wiped free of surface water, the part shall be tested for
its dielectric strength by the method specified by the MANUFACTURER.

Compliance is checked by inspection of the results provided by the MANUFACTURER.

17

17.

Int

Protection from HARM to the patient caused by heat

1 Protection from HARM to the patient caused by heat

he absence of external influence, no outer surface of an implantable part of the ACTIVE IM

PLANTABLE

ME]]
sur
DEV

NO1
ultr

Compliance is checked by inspection of a design analysis provided by the MANUFACTURER, sul

the

17.

For
be (
be d

18
PL/

18.
fory

Compliance is checked hy-assessment of a design analysis provided by the MANUFACTURER,

by ¢

18.
exp
pro

Co
deionstrates the RESIDUAL RISK is acceptable.

ICAL DEVICE not intended to supply heat to the PATIENT shall be greater than 2 °C above
rounding body temperature of 37 °C when implanted, and when the ACTIVE IMPLANTABI
ICE is in normal operation or in any single component failure (see 19.3).

E Examples of external influences include exposure to MRI, electrosurgery;/external d¢
hsound and electromagnetic fields.

MANUFACTURER'’S calculations and data from test studies, as appropriate.

2 Active implantable medical device intended to supplyheat

ACTIVE IMPLANTABLE MEDICAL DEVICES intended to suppljphéat to the patient, the clinical
etermined and documented in the RISK MANAGEMENT EILE. The temperature and clinical
lisclosed in the instructions for use.

pliance is checked by assessment of the documentation in the RISK MANAGEMENT

Protection from ionizing radiation released or emitted from the AcTIV
ANTABLE MEDICAL DEVICE

L If an ACTIVE IMPLANTABLE MEDICAL DEVICE contains any RADIOACTIVE SUBSTANCE, it shd
h of a SEALED SOURCE.

lata from test studies, as appropriate.

P If an ACTWEMMPLANTABLE MEDICAL DEVICE contains any RADIOACTIVE SUBSTANCES,

psure to iohizing radiation shall be justified by the advantages which the RADIOACTIVE {
yide.

Co
deiIonstrates the RESIDUAL RISK is acceptable.

pliance is checked by assessment of the documentation in the RISK MANAGEMENT

the normal
LE MEDICAL

fibrillation,

pported by

effect shall
effect shall

FILE that

E IM -

1l be in the

supported

fonsequent
UBSTANCES

FILE that

18.3 If an ACTIVE IMPLANTABLE MEDICAL DEVICE contains any RADIOACTIVE SUBSTANCES, consequent
exposure to ionizing radiation shall be kept as low as reasonably achievable.

Compliance is checked by assessment of the design analysis provided by the MANUFACTURER, supported
by the MANUFACTURER’S calculations and data from test studies, as appropriate.

19 Protection from unintended effects caused by the ACTIVE IMPLANTABLE MEDICAL

DEVICE
NOTE See also 28.20.
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19.1 During the lifetime of the implanted parts of the ACTIVE IMPLANTABLE MEDICAL DEVICE as specified
by the MANUFACTURER, any gradual, long-term changes in the materials chosen shall not result in an
unacceptable RISK.

Compliance is checked by assessment of the records provided by the MANUFACTURER that establish that

the RISK(S)

a)
b)

by ana

or
c) by exp
with e
or

d) by con
19.2 If th
rechargeal
MEDICAL D
warning of

resulting from the ageing of the ACTIVE IMPLANTABLE MEDICAL DEVICE are acceptable:

logy with published data, or

by the selection of materials already shown to be stable by proven clinical use in a similar application,

erience with similar ACTIVE IMPLANTABLE MEDICAL DEVICES already on the market toget
yidence of traceability to the materials used in those ACTIVE IMPLANTABLE MEDICAI\DEVI

pliance with published procedures for evaluation of materials for implantation.

h

b implantable part of an ACTIVE IMPLANTABLE MEDICAL DEVICE contains within it a 1
le source of power, such as a primary battery or pressure reservoif; the ACTIVE IMPLANTA
EVICE shall include an “elective replacement indicator” that gives-an appropriate advd
energy source depletion causing the EOS of the ACTIVE IMPLANTABLE MEDICAL DEVICE.

her
CES,

on-
BLE
nce
The

MANUFACTYRER shall define the interval (PSP) between the activation of this elective replacenjent

indicator,

If the impl
source of p
rechargeal

Complianc
by the MAN

19.3 AnA
part, softw

hich indicates the RRT, and the EOS of the ACTIVE IMPLANTABLE MEDICAL DEVICE.

hntable part of an ACTIVE IMPLANTABLE MEDICAL DEVICE contains within it a recharge
pwer, the MANUFACTURER shall provide informationrabout recharging and replacement of
le source of power.

b is checked by assessment of the design analysis provided by the MANUFACTURER, suppot
UFACTURER’S calculations and data from fest studies, as appropriate.

TIVE IMPLANTABLE MEDICAL DEVICE-shall be designed so that the failure of any single compo
hre of the ACTIVE IMPLANTABLE MEDICAL DEVICE, or software that falls within the definiti

an ACTIVE IMPLANTABLE MEDICAL DEVICE.shall not result in an unacceptable RISK.

The RISK AJ
RISK CONTH
FILE.

The softwg

an ACTIVE
NOTE I

Complianc

oL shall be carried out aecording to 5.5.4 and shall be documented in the RISK MANAGEM

MPLANTABLE/MEDICAL DEVICE shall comply with 5.2.

[EC 6230432006, 4.2 requires application of a RISK MANAGEMENT PROCESS consistent with 5.5.4.

h

is{ checked by assessment of the documentation in the RISK MANAGEMENT FILE

demonstrajtésthe RESIDUAL RISK is acceptable.

&

VALYSIS of the failure of any.single component or part, the RISK EVALUATION and any subseqyent

hble
the

ted

nt,
of

ENT

re of the ACTIVE.IMPLANTABLE MEDICAL DEVICE or software that falls within the definition of

that

19.4 Possible side effects arising from the intended use of an ACTIVE IMPLANTABLE MEDICAL DEVICE shall
not result in an unacceptable RISK.

Side effects and benefits from the intended use of the ACTIVE IMPLANTABLE MEDICAL DEVICE shall be
identified either by reference to current medical practice and demonstrated by analogy, or by reference
to clinical investigations concluded according to ISO 14155.

Compliance is checked by assessment of the MANUFACTURER’S documentation.
19.5 If the implantable part of an ACTIVE IMPLANTABLE MEDICAL DEVICE is intended to administer

a MEDICINAL SUBSTANCE, then the parts of the ACTIVE IMPLANTABLE MEDICAL DEVICE intended to come
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in contact with the MEDICINAL SUBSTANCE shall be designed and manufactured in such a way as to be

compatible with the MEDICINAL SUBSTANCE concerned.

Compliance is checked by assessment of the design analysis provided by the MANUFACTURER,
by the MANUFACTURER'’S calculations and data from test studies, as appropriate.

supported

19.6 If an ACTIVE IMPLANTABLE MEDICAL DEVICE is intended to use a transcutaneous energy transfer

system such a system shall not result in an unacceptable RISK.

Compliance is checked by assessment of the documentation in the RISK MANAGEMENT FILE that

demonstrates the RESIDUAL RISK S :\rr‘ppfnh]n

20(Protection of the ACTIVE IMPLANTABLE MEDICAL DEVICE from damage’ ca
extiernal defibrillators

NOTE See also 28.12.

nused by

20.1 The function of non-implantable parts of ACTIVE IMPLANTABLE. MEDICAL DEVICES connected to

eledtrodes shall be designed so that defibrillation of the patient will not permanently affect
IMPLANTABLE MEDICAL DEVICE, provided that the defibrillator electredes do not come into dir
with the electrodes.

Complianceis checked byinspection and by the testingas specifiedin 8.5.5 of IEC60601-1:2005

20.2 Parts of an ACTIVE IMPLANTABLE MEDICAL DEVIGE, with LEADS and electrodes and inte

the [implanted part, provided that the defibrillatar-electrode does not come into direct cont
implanted part.

Test 1 and Test 2, as described below, shall‘be performed.
Tesit 1

Test equipment: Use a defibrillation‘test voltage generator providing a damped sinus wavefor
follpwing characteristics:

1,5 ms < Tp <2,5; 3 ms ¢ F,50< 55 ms

whére

Tp designates the time interval from start of the damped sinus defibrillation wavef
maximum value of Vtest (see Figure 1);

Tu50° designates the time interval during which the test voltage is above the 50 % levg

the ACTIVE
ect contact

+A1:2012.

nded to be

implanted in the torso shall be designed so that defibrillation of the patient will not permaTntly affect

ct with the

m with the

(2)

brm to the

] of the

maximum value of Vtest (see Figure 1);

Viest  is the damped sinus defibrillation waveform (see Figure 1).
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NOTE y
generator o

Test proce

conducting
A of the de
partsin tu

el
\ typical damped sinus defibrillatio ’@eform is shown, which can be generated using a fund
Fan RLC circuit as shown in Figurg@I ;i‘

.

Figure 1 E)Qﬁnped sinus defibrillation waveform

dure (Test 1): Adj@Qhe maximum value of Viegt to 140*3 V (see Figure 2). Identify e

part, other t %metallic case, that can come into contact with body tissue. Connect ouf
fibrillation oltage generator through a (300 + 15) Q resistor to each of the conduc

case of the
that case
container

bl

Hevicej ered with an insulating material or is constructed of insulating material, imm¢
th Qs ice in a metallic container filled with 9 g/1 saline solution and connect the met
put B.

n, and @?ﬁt output B of the defibrillation test voltage generator to the metallic case. I

tion

ach

put
[ing
the
Prse
llic
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O A
<10 ohm o

V test

\j
—O B

NOTE The source impedance of the circuit shall be less than 10 Q.

Figure 2 — Defibrillation test voltage generator

Test each conducting part by applying a sequence of three voltage pulses of positive polarit

intdrvals. Then, after an interval of 60+g s, repeat the test with pulses of negative polarity (se

Vtest

20s 20s

20s_ | 20s |, 60 s ( (

A
y
\
\i

—Vtest

Figure 3 — Timing sequence used for Test 1 and Test 2

Tesit 2

Test equipment; A defibrillation pulse generator that produces a truncated exponential wav
Ise duration of (10 + 0,5) ms. Figure 4 illustrates an example schematic of a defibrill
genprator for truncated exponential waveform with C; = (150 * 50 )uF, R1 = 65 , and t¥
swikchés S1 and S».

 at 20+§ s

e Figure 3).

bform with
htion pulse
vo coupled

A monopt [T cd exponer Wavelorm wWith dur On of 14 = (10 0 ms W D

generated

between output A and B by activating the coupled switches S1 from left to right position during a time

period of Tg.

A biphasic, truncated exponential waveform is accomplished by changing position of the coupled
switches Sp during the ongoing pulse after a time of Tq/2 [Sp position altered after (5 £ 0,5 ) ms]. The

initial position of the coupled switches Sy determines the initial polarity of the output pulse.
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A

|7 _‘ A
Voltage ................ R1 VtESt
generator |

= B

1 C \

I . 0
NOTE R> is a protection resistor.

The timing parameters of the test voltage for the truncated exponential waveform shall be within
values shoyn in Table 1 (see also Figure 5).

Figure 4 — Test setup for truncated exponential DEFIBRILLATION waveform

Table 1 — Timing parameters of test'signal for Test 2

the

Waveform Pulse duration Rise time Fall time Commutation time
Tq tr tf tc
Monophasic  [9,5ms<Tg<10,5ms| 1us<t-£X5us Tus<tr<5us Not applicabl¢
Biphalsic 9,5ms < Tq4< 10,5 ms 1us &t <5us lus<te<5ups tc<2ms

Viest =

Test procedure (Test 2): Adjust the maximum pulse amplitude of the defibrillation pulse (Viest) at the

output of the defibrillation pulse generator to 140+g

V. Identify each conducting part, other than a

metallic case, that can come into contact with body tissue. Connect output A of the defibrillation pulse
generator through a (300 * 15) Q resistor to each of the conducting parts in turn and connect output B
of the defibrillation pulse generator to the metallic case. If the case of the device is covered with an
insulating material or is constructed of insulating material, immerse that case of the device in a metallic
container filled with 9 g/1 saline solution and connect the metallic container to output B.

22
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Test each conducting part by applying a sequence of three monophasic voltage pulses of positive polarity
at 20“% s intervals. Then, after an interval of 60+g s, repeat the test with pulses of negative polarity (for
timing sequence, see Figure 3).

Repeat the test using biphasic voltage pulses.

Compliance is checked by assessment that the ACTIVE IMPLANTABLE MEDICAL DEVICE is not permanently
affected and the settings are recoverable through reprogramming after performing the complete
procedure (Test 1 and Test 2 above).

21|Protection of the ACTIVE IMPLANTABLE MEDICAL DEVICE from changes caused by
electrical fields applied directly to the patient

NOTE See also 28.12 and 28.13.

21.1 Implanted electrically conductive parts (of an ACTIVE IMPLANTABLE MEDIEAL DEVICE) in cpntact with
the [body shall be constructed so that effects caused by known electrical treatment applied| directly to
the [patient will not damage the ACTIVE IMPLANTABLE MEDICAL DEVICE, provided that the implanted parts
neither lie directly in the applied current path nor lie within the part of.the body being treategl.

Comppliance is checked by assessment of the design analysis provided by the MANUFACTURER/supported
by the MANUFACTURER'’S calculations and data from test studies/as appropriate.

Thg MANUFACTURER shall declare and provide informatjon)if a patient wearing an ACTIVE IMPLANTABLE
MEDICAL DEVICE is contraindicated for known electrical treatments identified as having the potential to
da:]:age the ACTIVE IMPLANTABLE MEDICAL DEVICE (for-example, application of diathermy).

Compliance is checked by inspection of the accomipanying document (see 28.26).

21.2 Requirements for protection of particular ACTIVE IMPLANTABLE MEDICAL DEVICES sugceptible to
eledtrical fields applied directly to the.patient are not detailed in this part of ISO 14708, but they can be
spefified in subsequent parts of ISO14708.

22 (Protection of the ACTIVE IMPLANTABLE MEDICAL DEVICE from changes caused by
miscellaneous medicaltreatments

NOTE See also 28.12,-28.14, and 28.15.

22.1 Theimplantable parts of an ACTIVE IMPLANTABLE MEDICAL DEVICE, other than LEADS and {ATHETERS,
shall be designed and constructed so that no irreversible change will be caused by exposure td diagnostic
levdgls of ultrasonic energy.

Cor11pliance is checked by the following test.

The implantable parts of the ACTIVE IMPLANTABLE MEDICAL DEVICE shall be immersed in a water bath
at room temperature and subject to an acoustic field with the following properties at the surface of the
implantable part:

— centre frequency: 3,5 MHz + 0,175 MHz;

— duty cycle: 20 % + 1 %;

— intensity (Ispra) 2 A x 1 500 mW/cm?Z.

NOTE1 Specifications of the acoustic field refer to free-field measurements in water. Measurement of the

acoustic field is made at the same position at which the implantable part will be placed for exposure. Terminology
and acoustic measurement procedures are explained in IEC 62127-1.
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Theattenuation factor, 4,isused toadjustthe beam intensityinrecognition of the factthat the implantable
parts of the ACTIVE IMPLANTABLE MEDICAL DEVICE can reside in different locations of the body and at
various implant depths. The MANUFACTURER shall establish and document in the RISK MANAGEMENT FILE
the minimum implant depth d (expressed in cm) according to the intended use of the device(s) under

test. The attenuation factor is then calculated using Formula (3):

A=10"

NOTE 2
3,5 MHz acc

(dx0,189)

ording to Reference [19].

(3)

This factor uses the attenuation value of 0,54 dB/(cm-MHz) for average soft tissue at a frequency of

The MANUJ
not need tg

The implar
the largest
intensity w

The beam
position oy

of a plane |
by <12 dB

NOTE 3
the device t
to one anot
significantly

Repeat the

NOTE4 ]
primary fad
with multip|

After comp

22.2 The
wearing an|
to unaccep

NOTE 4
magnetic re

23 Prote

ACTURER may optionally choose to set A = 1, in which case a minimum implant depth;dy@
be established.

oes

itable part shall be positioned so that the beam axis of the acoustic field is perpendicular to

surface area of the implantable part. This surface shall be positioned at the plane of maxin
ithin the beam.

'ross-sectional area shall expose the surface to be tested for duration of at least 3 min at

the surface. The beam cross-sectional area is to be determined.as)the area on the sur
berpendicular to the beam axis consisting of all points where thie beam intensity is redu
from the beam spatial peak within the plane of measurement.

IIn most situations, the -12 dB beam cross-sectional area will bésnialler than the largest surface ar

b be tested. In this case, either the beam or the implantable part under test can be scanned transy|
her to expose the entire device surface. In such cases, totaktest time for the selected surface ca
 longer than 3 min.

test for all other major surfaces of the implantable part.
lany ACTIVE IMPLANTABLE MEDICAL DEVICES are contained in flattened metal cases (“cans”) with
es. Such an implanted part would be simply“flipped over and the testing repeated. Implanted p

e major facets would require testing of-each facet.

letion of the test, there shall be ho'irreversible damage to the implantable part.

manufacturer shall declare and provide information if and under which conditions a pat]
active implantable medical device can undergo an MRI procedure without exposing the pat
fable risk (see 28.12 and 28.13).

\ Technical Specification (ISO/TS 10974) in the field of ACTIVE IMPLANTABLE MEDICAL DEVICE
sonance (MR)gompatibility has been developed.

ctiomof the ACTIVE IMPLANTABLE MEDICAL DEVICE from mechanical forcg

23.1 Non-

LuIm

any
face
ced

ba of
brse
h be

two
Arts

ent
jent

and

eS

implantable parts of an ACTIVE IMPLANTABLE MEDICAL DEVICE that are either HAND-HEL

D in

NORMAL USE or PORTABLE shall be constructed so that shocks caused by mishandling or dropping while in
use do not damage the ACTIVE IMPLANTABLE MEDICAL DEVICE.

Test: HAND-HELD or PORTABLE parts of an ACTIVE IMPLANTABLE MEDICAL DEVICE shall withstand the
free-fall test in accordance with 15.3.4.1 and 15.3.4.2 of IEC 60601-1:2005 + A1:2012.

Following the test, the non-implantable part of the ACTIVE IMPLANTABLE MEDICAL DEVICE shall operate
as stated in the MANUFACTURER’S specification.

Compliance is checked by functional test.

24
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23.2 Implantable parts of the ACTIVE IMPLANTABLE MEDICAL DEVICE or patient-carried parts of an ACTIVE
IMPLANTABLE MEDICAL DEVICE, other than LEADS or CATHETERS, shall be constructed to withstand the
mechanical forces which might occur during normal conditions of use, including the time prior to implant.

Test: The implantable part of the ACTIVE IMPLANTABLE MEDICAL DEVICE or patient-carried part of the
ACTIVE IMPLANTABLE MEDICAL DEVICE, mounted in accordance with the requirements and guidance
given in IEC 60068-2-47:2005, shall withstand a random vibration test in accordance with IEC 60068-2-
64:2008, Test Fh, under the following conditions:

a) testfrequency range: 5 Hz to 500 Hz;

b) [acceleration spectral density: U,7 (m/sZJ2/Hz;
c) |shape of acceleration spectral density curve: flat horizontal, 5 Hz to 500 Hz;
d) |duration of testing: 30 min in each of three mutually perpendicular axes.

Following the test, the implantable part or patient-carried part of the ACTIVE TMPLANTABIE MEDICAL
DEV|ICE shall operate as stated in the MANUFACTURER'S specification.

Compliance is checked by functional test.

23.B Implantable LEADS or CATHETERS shall withstand the tensile forces that might occur durfing or after
implantation or replacement of the device to which they are coxnected, without fracture of any conductor
or dracking of either any functional electrical insulation or of\the body of the LEAD or CATHETHR.

Compliance is checked by assessment of the design analysis provided by the MANUFACTURER|supported
by the MANUFACTURER'’S calculations and data fromtest studies, as appropriate.

23.4 Implantable LEADS having a junction of tw@or more conductive components shall be degigned such
thaf the junctions are relieved from strain caused by the flexural stresses that might occur durfing or after
implantation.

Compliance is checked by assessment of the design analysis provided by the MANUFACTURER/supported
by tthe MANUFACTURER'’S calculations-and data from test studies, as appropriate.

23.5 Implantable LEADS or-GATHETERS shall withstand the flexural stresses that might odcur during
or gfter implantation without fracture of any conductor or cracking either of any functiongl electrical
insylation or of the body ef the LEAD or CATHETER.

Comppliance is cheeked by assessment of the design analysis provided by the MANUFACTURER/supported
by fhe MANUFAGTPURER’S calculations and data from test studies, as appropriate.

23.6 Implantable connectors, intended for use by physicians to connect implantable parts offthe ACTIVE
IMPLANTABLE MEDICAL DEVICE, shall be identified. The MANUFACTURER shall declare (see 28.4) the intended
performance as implanted. The quality of connection shall not degrade during use. Re-connectjon shall be
possT . L e

Compliance is checked by assessment of the design analysis provided by the MANUFACTURER, supported
by the MANUFACTURER’S calculations and data from test studies, as appropriate.

23.7 The implantable parts of the ACTIVE IMPLANTABLE MEDICAL DEVICE, other than LEADS or CATHETERS,
shall be constructed so that minor mechanical shocks caused by mishandling during the implant procedure
do not damage the implantable parts of the ACTIVE IMPLANTABLE MEDICAL DEVICE.

Test: The implantable part of the ACTIVE IMPLANTABLE MEDICAL DEVICE, other than a LEAD or CATHETER,
shall withstand the mechanical shock test in accordance with IEC 60068-2-27:2008, test Ea, under the
following conditions:

a) shock shape: half sine or haversine;
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severity: peak acceleration: 5 000 m/s2 (500 g);

duration of shock: 1 ms;

axes (total of six shocks).

direction and number of shocks: one shock in each direction along three mutually perpendicular

Following the test the implantable part of the ACTIVE IMPLANTABLE MEDICAL DEVICE shall operate as
stated in the MANUFACTURER'’S specification.

Complianc

24 Prote
electrost

24.1 The 4

change wil
parts.

NOTE
IMPLANTAB

Test: The A
instructior

The non-inpplantable part shall be exposed to the electrostatic charge test as referenced in Clause 1
[EC 60601

Following
does not r
MANUFACT

Complianc

24.2 Requ

damage ca

specified i

25 Prote

25.1 Impl
changes of

Complianc

\

e is checked by functional test.

atic discharge

\CTIVE IMPLANTABLE MEDICAL DEVICE shall be designed and constructed so thatno irreverg
be caused by an electrostatic discharge applied to the electrically powered non-implant

Vhile the electrostatic discharge is applied only to the non-implantable parts, operation of the Ac
LE MEDICAL DEVICE is evaluated as a system following the test.

CTIVE IMPLANTABLE MEDICAL DEVICE shall be setto functiorfagccording to the MANUFACTUR
S.

1:2005 + A1:2012.

bsult in an unacceptable RISK, and it can-be reset to provide all functions as stated in
URER'’S specification.

b is checked by inspection of the RISKMANAGEMENT FILE and functional test.

irements for protection of particular ACTIVE IMPLANTABLE MEDICAL DEVICES susceptibl
psed by electrostatic discharge are not detailed in this part of ISO 14708, but they ca
subsequent parts of ISO 14708.

hntable par'ts of an ACTIVE IMPLANTABLE MEDICAL DEVICE shall be constructed to withstand
pressuire which can occur during transit or normal conditions of use.

ction of the ACTIVE IMPLANTABLE MEDICAL DEVICE from damage caused by
atmospheric pressure changes

ction of the ACTIVE IMPLANTABLE MEDICAL DEVICE from damage caused lLy

ible
hble

[IVE

ER'S

7 of

the test, the ACTIVE IMPLANTABLE MEDICAL-DEVICE shall operate in a safe mode which

the

b to
1 be

the

p 18’ checked by assessment of the data prnvidpd by the MANIIFACTIRER investigating

the

effects of deformation due to absolute pressures at 70 kP + 3,5 kP and 150 kP + 7,5 kP applied for not

lessthan 1

h.

25.2 Requirements for protection of particular ACTIVE IMPLANTABLE MEDICAL DEVICES susceptible to
damage caused by atmospheric pressure changes are not detailed in this part of ISO 14708, but they can
be specified in subsequent parts of ISO 14708.

26 Protection of the ACTIVE IMPLANTABLE MEDICAL DEVICE from damage caused by

tempera

ture changes

26.1 For electrically powered non-implantable parts of an ACTIVE IMPLANTABLE MEDICAL DEVICE, see 5.1.

26
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26.2 Implantable parts of an ACTIVE IMPLANTABLE MEDICAL DEVICE shall be designed and constructed so
that no irreversible change will be caused by the changes in temperature to which they can be subjected
during transportation or storage.

Test: The implantable parts of the ACTIVE IMPLANTABLE MEDICAL DEVICE in only the STERILE PACK shall
be subjected to a test in accordance with IEC 60068-2-14:2009, test Nb, under the following conditions:

a) where the MANUFACTURER specifies a specific low or high temperature value, use this value;

b) inthe absence of a MANUFACTURER’S specification, the low temperature value is =10 °C + 3 °C and the
high temperature value is 55 °C * 2 °C;

c) |rate of change of temperature: 1 °C/min * 0,2 °C/min.

If tgmperatures other than -10°C + 3°Cand 55 °C + 2 °C are used, these shall be recorded'with the record
of the test result. See 28.22.

Following the test, the implantable part of the ACTIVE IMPLANTABLE MEDICAT, DEVICE shall|operate as
stafled in the MANUFACTURER'’S specification.

Compliance is checked by functional test.

27 [Protection of the ACTIVE IMPLANTABLE MEDICAL-DEVICE from electromagnetic
non-ionizing radiation

27.1 Implantable parts of an ACTIVE IMPLANTABLE MEDICAL DEVICE shall not result in an urjacceptable
RISK because of susceptibility to electrical influences-due to external electromagnetic fields, whether
through

— |malfunction,
— |damage,
— |heating, or

— | by causing local increase ofiinduced electrical current density within the patient.

Assessment: RIsks shall beidentified, taking into account the electromagnetic environmept in which
implantable and patient:carried parts of an ACTIVE IMPLANTABLE MEDICAL DEVICE are intgnded to be
usefl. Each RISK shall\be’evaluated through a design analysis that takes account of any RI§K CONTROL
according to 5.5.4~The design analysis shall be supported by test studies, as appropriate.|Due to the
wide variety of_functional configurations and electrical interfaces that are present amdng ACTIVE
IMPLANTABLE.MEDICAL DEVICES, specific methods to carry out test studies are not provided |n this part
of I$0 14708>These methods can be found in other parts of ISO 14708 covering particular dgvices.

Whegn lmplantable and patlent-carrled parts of an ACTIVE IMPLANTABLE MEDICAL DEVICE are ntended to
be derived
from the European Council Recommendation 1999/519/EC, which was based on the recommendation
for General Public of the ICNIRP Guidelines 1998.

The EU Recommendation provides exposure values for continuous whole body exposures called General
Public Reference Levels, which are defined as field strength. The operation of implantable and patient-
carried parts of an ACTIVE IMPLANTABLE MEDICAL DEVICE should not be influenced by field levels up to
these General Public Reference Levels. Exceptions shall be declared (see 28.22).

The EU Recommendation also provides Basic Restrictions, which are defined in ICNIRP Guidelines
1998 as induced current density in the body tissue and correspond to local field strength above the
General Public Reference Levels. Short-term exposure to fields associated with the Basic Restrictions
shall not damage the implantable and patient-carried parts of the ACTIVE IMPLANTABLE MEDICAL DEVICE
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and the implantable and patient-carried parts of the ACTIVE IMPLANTABLE MEDICAL DEVICE shall maintain
the functionality as specified by the MANUFACTURER. The RESIDUAL RISKS shall be declared (see 28.22).

NOTE If the ACTIVE IMPLANTABLE MEDICAL DEVICE includes a LEAD, the strength of some fields above the
general public reference levels might cause unforeseen adverse biological effects, such as thermal damage to the
tissue, induced fibrillation, or nerve stimulation due to the currents induced in the LEAD, which are not covered in

this Clause.

Compliance is checked by inspection of the RISK MANAGEMENT FILE.

27.2 Requirements for protection of particular ACTIVE IMPLANTABLE MEDICAL DEVICES from

electromag
in subsequ

ent parts of ISO 14708.

28 Accompanying documentation

NOTE1 1
mark of con|

NOTEZ2 1

'he accompanying documentation can be required to carry other regulatory MARKINGS, such as th
formity, year of fixation of the CE mark, and identification of the notified body authorizing the m

'he accompanying documentation can include items such as instructionsfor use, physicians mar

patient hanglbook, and patient ID card.

28.1 Thej

Complianc

28.2 Ifthe
informatio

Complianc

28.3 The
DEVICE (e.g

Complianc

28.4 If the
to be conn
provide in
determine

Complianc

28.5 The
required w

§

iccompanying documentation shall include the name and fiilDaddress of the MANUFACTURI

e is checked by inspection.

n about the type and activity of the RADIOACTIVE:SUBSTANCE. (See also Clause 18.)

e is checked by inspection.

iccompanying documentation shall.include a description of the ACTIVE IMPLANTABLE MED
. cardiac pulse generator) and the model designation.

b is checked by inspection,

package contains ap-implantable part of an ACTIVE IMPLANTABLE MEDICAL DEVICE inten
ected to another implantable device or accessory, the accompanying documentation g
rmation on thelegnnector specifications, assembly instructions and connector performg
according to.23.6.

e is checked by inspection.

hcconmpanying documentation shall include information listing the accessories that migh
ith'the ACTIVE IMPLANTABLE MEDICAL DEVICE and their essential functions.

netic non-ionizing radiation are not detailed in this part of ISO 14708, but they can be specified

e CE
hrk.

ual,

ER.

package contains any RADIOACTIVE SUBSTANCE, the.accompanying documentation shall include

CAL

ded
hall
nce

[tbe

Compliance is checked by inspection.

28.6 The accompanying documentation shall include an explanation of the method of interpreting the

identificati

on code required by 13.3.

Compliance is checked by inspection.

28.7 If applicable, the accompanying documentation shall include information regarding the MEDICINAL

SUBSTANCE

NOTE

s which the ACTIVE IMPLANTABLE MEDICAL DEVICE is designed to administer.

IMPLANTABLE MEDICAL DEVICE (see also 14.4).

28

This subclause does not apply to any MEDICINAL SUBSTANCE which forms an integral part of the ACTIVE
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Compliance is checked by inspection.

28.8 The accompanying documentation shall describe the intended use of the ACTIVE IMPLANTABLE
MEDICAL DEVICE, give its specifications and characteristics, and provide any information about significant
side effects (see 19.4).

Compliance is checked by inspection.

28.9 The accompanying documentation shall provide information allowing the physician to select a
suitable ACTIVE IMPLANTABLE MEDICAL DEVICE, related devices and accessories (e.g. a programmer).

Corllpliance is checked by inspection.

28.10 The accompanying documentation shall include instructions for using the ACTIVE IMPLANTABLE
MEDICAL DEVICE, so that physicians and, where appropriate, the patient are ablé to use fthe ACTIVE
IMPLANTABLE MEDICAL DEVICE correctly.

Compliance is checked by inspection.

28.11 Theaccompanyingdocumentationshallincludeinformation onavoidable HAZARDS atimplantation.

Compliance is checked by inspection.

28.12 The accompanying documentation shall contain watnings regarding the known HAZARDS caused
by reciprocal interference between the ACTIVE IMPLANTABLE MEDICAL DEVICE and other medicallequipment
likelly to be used in the course of other clinical procedufés or medical treatments.

Examples of such medical treatments are referredto in Clause 22.

Compliance is checked by inspection.

28.13 The accompanying documentatioh shall contain warnings of known medical treatments where an
eledtrical current conducted or induced into the body from an external source that are contrairjdicated for
patients with an ACTIVE IMPLANTABLE MEDICAL DEVICE.

Forjmedical treatments whete-an electrical current conducted or induced into the body from an external
soufce that are not contraindicated, the accompanying documentation shall include either

— |actions or programmmed settings necessary for the ACTIVE IMPLANTABLE MEDICAL DEVICE, or

— |instruction$ &e” monitor the functioning of the ACTIVE IMPLANTABLE MEDICAL DEVICE [during the
initial stages of medical treatment.

EXInples of such medical treatments are referred to in 20.2, 21.1, and 22.2.

Comppliance is checked by inspection.

28.14 The accompanying documentation shall contain a warning that implanted parts of an ACTIVE
IMPLANTABLE MEDICAL DEVICE should not be exposed to therapeutic levels of ultrasound energy, as the
implantable part of the ACTIVE IMPLANTABLE MEDICAL DEVICE can inadvertently concentrate the ultrasound
field and cause HARM.

Compliance is checked by inspection.

28.15 If appropriate, the accompanying documentation shall contain a warning that electronic
components in an ACTIVE IMPLANTABLE MEDICAL DEVICE can be damaged by therapeutic ionizing radiation,
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and warn that any damage to the implantable part of the ACTIVE IMPLANTABLE MEDICAL DEVICE might not
be immediately detectable.

Compliance is checked by inspection.

28.16 The accompanying documentation shall include a declaration that the implantable parts of the
ACTIVE IMPLANTABLE MEDICAL DEVICE have been sterilized and method of sterilization.

Compliance is checked by inspection. (See also Clause 11).

""" resthat

28.17 If . orrforaccessorte
contents of the STERILE PACK in the event that it has’Heen

are delivered non-sterile and on dealing with the
damaged ofr has been previously opened.

Compliance is checked by inspection.

28.18 Ifappropriate, theaccompanying documentation shall contain awarning thatimplantable partgare
not to be rqused if they have previously been implanted in another patient. Otherwise, the accompanying
documentdtion provided with implantable parts shall include a warning that the.implantable part of| the
ACTIVE IMPLANTABLE MEDICAL DEVICE can be reused only if it is reconditionedurider the responsibility of
a MANUFAC[TURER.

Compliance is checked by inspection.

28.19 Ifthe implantable part of the ACTIVE IMPLANTABLE MEDICAL/ DEVICE contains an energy source) the
accompanying documentation shall include

— the characteristics of the energy source, and

— infornlation about the lifetime of the energy source when adjusted to the nominal and worst ¢ase
settings specified by the MANUFACTURER.

Complianceg is checked by inspection.

28.20 The¢ accompanying documentation shall warn of recommended precautions to prevent adverse
effects due|to performance changes-inthe ACTIVE IMPLANTABLE MEDICAL DEVICE.

Compliance is checked by inspection.

28.21 Th¢ accompanying documentation shall include information about any special environmentdl or
handling cgnstraints (for/example, protection from impact, vibration, temperature, pressure, or humidity)
necessary o allow tlte ACTIVE IMPLANTABLE MEDICAL DEVICE to be correctly handled and stored (see 9.[L1).

Compliance is eheeked by inspection.

28.22 The accompanying documentation shall declare exceptions from the requirements of 27.1
and warn of precautions to be taken to prevent adverse effects to the patient due to specific adverse
environmental conditions (for example, electromagnetic interference, extreme temperature, variations
of pressure).

Compliance is checked by inspection.

28.23 The accompanying documentation shall include advice that the patient bearing an ACTIVE
IMPLANTABLE MEDICAL DEVICE should be warned to seek medical guidance before entering environments
which could adversely affect the operation of the ACTIVE IMPLANTABLE MEDICAL DEVICE, including areas
protected by a warning preventing entry by patients.

Compliance is checked by inspection.
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28.24 If appropriate, the instructions for use shall provide warnings and instructions how
misconnections.

Compliance is checked by inspection.

to prevent

28.25 The instructions for use shall contain the date of issue or an indication of the latest revision.

Compliance is checked by inspection.

28.26 The MANUFACTURER shall declare and provide information if a PATIENT wearing

D MY V C U U A U A )1V CUUIT U = d U Ul

(for example, application of diathermy).

pliance is checked by inspection.

28.27 The accompanying documentation of an ACTIVE IMPLANTABLE MEDICAL\DEVICE that
for p special purpose shall include an indication of the special purpose (e.g)‘custom-made
“ex¢lusively for clinical investigations”).

Compliance is checked by inspection.

28.28 If applicable, the accompanying documentation of an A€MVE IMPLANTABLE MEDICAL D

an ACTIVE
y electrical

s intended
device” or

EVICE shall

include an indication that the device contains a MEDICINAL SUBSTANCE DERIVED FROM HUMAN BLOOD OR

HUNIAN PLASMA.

Compliance is checked by inspection.

28.29 If applicable, the accompanying documentation shall include instructions for the prop
and|disposal for the ACTIVE IMPLANTABLE MEDIEAL DEVICE.

Compliance is checked by inspection.

28.80 In cases where the MANUFACTURER is required to designate an AUTHORIZED REPRESEN
accompanying documentation shall include the name and address of the AUTHORIZED REPRES

Compliance is checked by inspeéction.

er removal

TATIVE, the
ENTATIVE.
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Annex A
(informative)

General guidance and rationale

A.1 General

This part J;ISO 14708 attempts to quantify the fundamental principles of ISO/TR 14283:2004: {1 m|

clauses, th
and specif}

For some
measures
of ISO/TR ]
MANUFACT

Insome cas
of a partic
part of ISO
assessmen

A.2 Rati

s part of ISO 14708 does this by detailing a particular aspect of the fundamental princi
ring an assessment procedure or test.

HAZARDS, this part of ISO 14708 prescribes specific requirements along\with complig
e.g.leakage currentlevels) which, if met, would satisfy an aspect of the fundamental princi
4283:2004. Compliance is then determined by assessment of documentation provided by
URER.

es,nolaboratory test oflimited duration can provide adequateassurance of the characterig
hlar design or ensure the performance of the device after-sgveral years’ implantation.
14708 then requires the MANUFACTURER to prepare doeciiménted studies suitable for ex]
[.

onale for specific subclauses

The follo

understangling. This Annex is directed towards those who are familiar with the construction or
of ACTIVE IMPLANTABLE MEDICAL DEVICES but have not themselves participated in drafting this pat

ISO 14708,
part of ISO

W{jivrllg notes on some of the provisions of thi§’ part of ISO 14708 are provided as an ai

The notes in this Annex carry the(numbers of the relevant clauses and subclauses of
14708; therefore, paragraph nuimbering in the Annex is not consecutive.

Apart from Clauses 5, 7, and 8, the elauses of this part of ISO 14708 are arranged so they car

addressed

in sequence proceeding.from checking MARKINGS on the outside of the SALES PACK, then

constructipn of the SALES PACK, and'so on, to tests on the device, and finally to checks of the accompany

documentd

5.2
principles
ACTIVE IMP
part of an
therapy pl:
considered

tion.

Software of an ACTIVE IMPLANTABLE MEDICAL DEVICE should be developed according to

bf the softwafé lifecycle PROCESS. Thereby, software can be validated as integral part of
LANTABLE MEDICAL DEVICE-system or as standalone software. Software which is not an inte
ACTIVESIMPLANTABLE MEDICAL DEVICE, but which is needed for programming, diagnosing

any
bles

nce
bles
the

tics
his
bert

1 to
use
t of
this

be
the
ring

the
the
pral
, or

be

ds-an ACTIVE IMPLANTABLE MEDICAL DEVICE standalone software. In these cases, the standallone

inning in close connection with the use of an ACTIVE IMPLANTABLE MEDICAL DEVICE, ca
software w_m‘ﬁﬂ_lﬂ_l—t_ﬂgou € considered as a Kind of an accessory to the ACTIVE IMPLANTABLE MEDICAL DEVICE.
The level of VALIDATION for software can vary according to its complexity. The software of the ACTIVE

IMPLANTABLE MEDICAL DEVICE can be validated using the clauses of IEC 62304 as an integral component
of the ACTIVE IMPLANTABLE MEDICAL DEVICE.

5.3 When investigating the USABILITY of an ACTIVE IMPLANTABLE MEDICAL DEVICE system, different
users (e.g. patients, physicians, nurses, etc.) and environments should be considered.

5.4 New wireless communication technologies used in connection with the ACTIVE IMPLANTABLE
MEDICAL DEVICE create the RISK of unauthorized access to the ACTIVE IMPLANTABLE MEDICAL DEVICE
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system. It is necessary to protect the ACTIVE IMPLANTABLE MEDICAL DEVICE and the data stored in the
ACTIVE IMPLANTABLE MEDICAL DEVICE against accidental corruption or intentional attacks.

This subclause considers HARM to the patient through direct or indirect means, including irreversible
damage to the ACTIVE IMPLANTABLE MEDICAL DEVICE which indirectly causes HARM to the patient. An
example of this would be irreversible damage to the ACTIVE IMPLANTABLE MEDICAL DEVICE that would
likely result in the replacement of the implantable part of the ACTIVE IMPLANTABLE MEDICAL DEVICE.

5.5 This subclause specifies the elements of the RISK MANAGEMENT PROCESS that are required for
comphance w1th thlS part of ISO 14708 Although the elements ofthe RISK MANAGEMENT PROCESS specified
int ; : 4991, the RISK
MANAGEMENT PROCESS specified in this part of ISO 14708 is not as extensive as, and does,nof include all
of the elements required for compliance with, ISO 14971. For example, the RISK MANAGEMENT PROCESS
reqpired for compliance with this part of ISO 14708 does not include the production andpost-production
monitoring required in ISO 14971. Furthermore, verification of compliance withthe RISK MANAGEMENT
reqpirements of this part of ISO 14708 can be carried out by examining the doéumentation gequired by
thig part of ISO 14708 and does not require auditing of the RISK MANAGEMENTPROCESS.

5.6 In particular, in the case where the connection between different components off an ACTIVE
IMPLANTABLE MEDICAL DEVICE system has to be made during the implantation of an ACTIVE IMPLANTABLE
MEICAL DEVICE, it is necessary to find constructive solutions (such as'coding of colours or dimensions) to
mirnfimize the RISK of misconnections or incorrect (e.g. too weakj,€onnections.

7.1 According to 4.2.3 of ISO/TR 14283:2004, the NON*REUSABLE PACK becomes the STERILE PACK
whg¢n the pack and its contents have been sterilized. The requirement for sterility is addressef by 14.1.

8.1 Required warnings should be immediately apparent, neither too small nor obscurdd by other
warnings, in order to prevent undue RISK to patiénts.

8.2 If failures occur in some samples_of the implantable part of an ACTIVE IMPLANTABLE MEDICAL
DEV[ICE, it might become apparent that.action has to be taken to prevent HARM to patients with similar
devjces. The patients involved have.to be precisely identified if unnecessary medical prodedures are
to He avoided. This requires pregise identification of both the implantable parts and their fomponent
parts, without the need to explant devices. Correct identification of components can depgnd on the
MANUFACTURER maintaining syStematic records. Guidance on one approach to record-keeping s provided
by ISO 13485.

9 In general, MARKINGS on the SALES PACKAGING should be restricted to avoid n¢nessential
infqrmation reducing the clarity of the essential data required by this part of ISO 14708.

9.1 Packages containing a RADIOACTIVE SUBSTANCE can be subject to additional specific|regulatory
controls.

9.2 TF l-l-\n MANUEACFURER ic ot locatad intha Euranaan IInn-\n oOF i a-counptes ur]nnv-n vn]n( ant mutual

YRERISRotecatedinthe Furepeant H-a-cOHRERY e+
recognition agreements with the European Union already exist, the requirement of 9.14 also has to be
fulfilled.

9.4 [t might be that the information specifically required on the SALES PACKAGING by other subclauses
is insufficient to identify and characterize the device.

9.6 The year-month-date format has been widely accepted for ACTIVE IMPLANTABLE MEDICAL DEVICES.
[SO 8601 established a date format that is internationally accepted.

9.7 For some parts of the ACTIVE IMPLANTABLE MEDICAL DEVICE, such as implantable parts that contain
a power source, a use-before date consisting of a year and month might not provide sufficient granularity.
In such cases, a day of the month might be appropriate.
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9.8 [t should not be necessary to open the SALES PACKAGING to discover the precise contents. The
user should not discover after the pack has been opened that some specific accessory is required but has
not been included. This will prevent the unpacked but unused device being insufficiently protected from
damage.

9.9 After opening the SALES PACKAGING, the user should not discover that the enclosed device will
not interface with an accessory, supplied separately, which the physician intends to use in the course of
the implantation. Also, this will prevent the unpacked but unused device being left unprotected while a
suitable accessory is found.

9.13 The¢ SALES PACKAGING needs to indicate clearly if the ACTIVE IMPLANTABLE MEDICAL DEVICE is
intended fqr a special purpose, such as a clinical investigation, and might not be suitable for usewith| the
general patient population.

9.14 Thisrequirementisapplicable for devices intended to be distributed in the Europeap’Union matket
if the MANYFACTURER is not located in the European Union or in a country where atelevant agreenjent
with the Egropean Union exists. Several regions in the world require the conformity.of MEDICAL DEV|CES
with the Efiropean regulation as a tool for entry into their markets. Since the address of the Eurogean
AUTHORIZED REPRESENTATIVE is only relevant for the European market, it should’be possible that devjices
on these n¢n-European Union markets not bear the name of the AUTHORIZED.REPRESENTATIVE. Howdver,
there is a cgrtain RESIDUAL RISK that devices from these markets could redeh the European market without
knowledge|of the MANUFACTURER. This could create problems for the-MANUFACTURER.

10.1 The¢ SALES PACKAGING should ensure that the device is fot’subjected to unsafe conditions dufing
delivery and storage. Acceptable limits depend on the design specification of the device in question.

10.2  Atrhospheric humidity during shipment should not cause the information provided for the usqr to
deterioratd. The requirement is based on 5.7 of IEC 60601-1:2005 + A1:2012.

10.3 Th¢ wet-wipe test defines the requirement that the MARKINGS on the package are permanent
and indeliple. The requirement is based/on the compliance requirement of 7.1.3 of IEC 60401-
1:2005 + A[1:2012.

10.4 It ip a fundamental principle-that the ACTIVE IMPLANTABLE MEDICAL DEVICE be suitable for|the
function stlated by the MANUFACTURER and declared to the user in the MARKINGS and accompanying
documentdtion. This requirement would be subverted if the information could not always be corrdctly
associated with the particulas'device.

11 In deneral, MARKINGS on the STERILE PACK should be restricted to avoid non-essential informagion
reducing the clarityofithe essential data required by this part of ISO 14708.

11.2 It ip nécessary for the user to be able to recognize that the contents of the STERILE PACK were
terminally [stérilized and satisfied the requirement of 14.1 when placed on the market. The user also
needs to understand the method that the MANUFACTURER used to sterilize the contents. Symbols have
been developed for the most common terminal sterilization PROCESSES listed in the Note in 14.1. The
MANUFACTURER can use these harmonized symbols to satisfy this MARKING requirement and avoid the
need to translate the description of the method of sterilization into local language.

11.3 The STERILE PACK needs to clearly indicate if the ACTIVE IMPLANTABLE MEDICAL DEVICE is intended
for a special purpose, such as a clinical investigation, and might not be suitable for use with the general
patient population.

11.4 The year-month-date format has been widely accepted for ACTIVE IMPLANTABLE MEDICAL DEVICES.
ISO 8601 established a date format that is internationally accepted.
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11.7 It is necessary for users to be able to check that they have everything they require just before
implantation without first having to open the STERILE PACK. If the STERILE PACK is left open for an undue
period before implantation, the device might be subject to contamination or damage.

11.8 This allows final confirmation of connector types before opening the STERILE PACK. (For example,
the STERILE PACK might have become separated from the accompanying documentation.) If the STERILE
PACK is left open for an undue period before implantation, the device might be subject to contamination
or damage.

ISO 11607-1 is the generic standard for packaging sterile products.

13. This MARKING provides identification of the ACTIVE IMPLANTABLE MEDICAL DEVICE pn explant.
Sonpe implantable parts might be too small to carry all this information. Some accessories [fj)r example,
ass¢ciated tools) might not need the model or family name designation or a batch ot Serial number.

Thd
of t

re are many market-released ACTIVE IMPLANTABLE MEDICAL DEVICE model$S\Typically, the|feature set
he ACTIVE IMPLANTABLE MEDICAL DEVICE has more value to a physicianithan the model number. For
e ACTIVE IMPLANTABLE MEDICAL DEVICES, family name might be a better descriptor of the feature
fhan the model number. In addition, ACTIVE IMPLANTABLE MEDICAL-DEVICES can be upgradable after
lant. The behaviour of these ACTIVE IMPLANTABLE MEDICAL DEVICES can be modified by doywnloadable
ware. In this case also, the family name on the ACTIVE IMPLANTABLE MEDICAL DEVICE can be a more

. for some
el. In such
arly legible

and any adhesive LABELS do not loosen or curl.atthe edges. The wet rub test is adapted fronj the test in
7.1.B of IEC 60601-1:2005 + A1:2012.

13. The MARKINGS on the implantableparts of the ACTIVE IMPLANTABLE MEDICAL DEVICE are used by a
phygician just prior to implant to checkthat the implantable part is, in fact, the correct and dgsired part.

13. This subclause addresses the concern expressed by 4.7.3 of ISO/TR 14283:2004 that the
implantable parts of an ACTIVEIMPLANTABLE MEDICAL DEVICE should be identifiable without performing
a syrgical operation. The-present state of the art is to identify the MANUFACTURER and model with radio-
opajque symbols. This canbe easily done for parts of the ACTIVE IMPLANTABLE MEDICAL DEVICE ¢f sufficient
sizg. In practice, it might not be feasible to suitably mark small implantable parts becausq the radio-

ue symbol itself would be so small as to make reading it on an X-ray image highly problel

lantablespdrts of an ACTIVE IMPLANTABLE MEDICAL DEVICE that have telemetry should
lant to-transmit the appropriate information such as the serial number or date of mz:
ing the radio-opaque symbols should enable the user to select a suitable telemetry devi

matic.

enable the
inufacture.
ke.

13.4 If each ACTIVE IMPLANTABLE MEDICAL DEVICE is to be used safely, giving appropriate c

redit to the

training and knowledge of the potential user, then it has to be accompanied by key information. As far
as practicable and appropriate, the information needed to use the ACTIVE IMPLANTABLE MEDICAL DEVICE
safely should be set out on the ACTIVE IMPLANTABLE MEDICAL DEVICE itself. Where appropriate, this
information should take the form of symbols, but any symbols and identification colours should conform
with harmonized International Standards. If no standards exist, the symbols and colours should be
described in the documentation supplied with the ACTIVE IMPLANTABLE MEDICAL DEVICE.

14.1 Toavoid further handling and processing in the hospital, implantable parts of ACTIVE IMPLANTABLE
MEDICAL DEVICES are to be supplied sterile in a NON-REUSABLE PACK. If, for convenience, other parts are
included in the NON-REUSABLE PACK, they too have to be sterile to avoid contamination of the implantable
parts. Material that is contained within a hermetically sealed container throughout the lifetime of the
device is not required to be sterile.
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14.2  As well as the specified requirement that an implanted part of an ACTIVE IMPLANTABLE MEDICAL
DEVICE does not introduce infective agents into the body, there should be no unnecessary introduction of
loose particulate matter (“sterile dirt”).

Forequipmentnotintended to be implanted in contact with flowingblood, RISKANALYSIS, design analysis,
test studies, or other appropriate means can be used to evaluate the HAZARD caused by particulate
matter based on the location of implant and define the requirements for particulate matter.

A method is to be chosen so that meaningful quantitative limits can be set for assessing the results of

the test.

AAMI TIR
source of |
assessing {
methods.

Although t

Z:2010 1s Intended to assist vascular medical device MANUFACTURERS In determining
articulates, establishing product particulate limits, defining appropriate test methods,
he clinical relevance of particulate contamination and may be a good source for-these

he AAMI TIR42:2010 does not set acceptance criteria for the different methods, it refers to

US Pharm

The test

Pharmacopoeia (USP) < 788 >. That general chapter is harmonized with the’European and Japar

Pharmaco

14.3 Th
biocompat
impractica
population
materials i
handling th

144 In
MEDICINAL
the Notifie
or a natio
NCA or th
opinion/re
EMEA or N

In cases of]
SUBSTANCH
requires a
and the EN
opinion wi
considerat

copoeia (USP) < 788 > as one possible source for count limits for small vdlumes.

thod and the acceptance criteria in 14.2 of this part of ISO 14708 are derived from thg

oeia.

e ISO 10993 series describes methods, materials and./procedures to investigate

bility of MEDICAL DEVICES. Biological tests covering the implant lifetime of the device
ble. Experience with similar devices is likely to be‘restricted by the small available ta
and the relatively low incidence of the target pathology. Documented evidence exists|
h common use, but experience has proved that’changes in surface treatments or change
e device during manufacture can sometimes be‘significant.

cases of a combination product (ACTIVE IMPLANTABLE MEDICAL DEVICE with an ancil
SUBSTANCE) the European Directive\90/385/EEC requires a consultation process betw

hal competent authority (NCA)“en the quality and safety of the medicinal product.

e EMEA should provide theitnopinion within 210 days. The Notified Body has to take
commendation of the NCA or EMEA into consideration. The Notified Body has to inform
CA about their final decision.

a combination prgduct (ACTIVE IMPLANTABLE MEDICAL DEVICE with an ancillary MEDICI
DERIVED FROM-“HUMAN BLOOD OR HUMAN PLASMA) the European Directive 90/385/

EA on theyquality and safety of the medicinal product. The EMEA should provide t
thin 210°days. The Notified Body has to take the opinion/recommendation of the EMEA
on. TheNotified Body has to inform the EMEA about their final decision.

the
and
test

the

SN
ese

the
are
Fget

for
s in
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een

 Body performing the conformity assessment and the European Medicine Agency (EMEA)

The
the
the

NAL
EEC

consultatiomyprocess between the Notified Body performing the conformity assessnjent

heir
nto

16.2 Un

ral

balanced or mnnnpnlar currents ﬂnv\n'ng fhrmlgh imp]nnfnr‘] electrodes can result in sev

HAZARDS. These include corrosion, release of degradation products, and long-term destruction of tissue.
The corrosion of the electrode surface is in the form of oxidation and dissolution (especially when non-
noble metal is used as the electrode material). MANUFACTURERS should evaluate the risk of material
degradation.

Steady-state DC current can cause destruction of tissue. A study conducted by Hurlbert et al.[26]
demonstrated that mammalian central nervous system can tolerate chronic steady-state DC currents
in the order of 75 pA/cm2. Work by Mortimer[2Z] and Scheiner[28] indicates muscle tissue can safely
tolerate DC leakage of up to 1 000 pA/cm?2.

Hurlbert et al.[26] conducted their experiments using platinum/iridium electrodes with a surface area
of 2 mm? implanted in rat spinal cords. They concluded that maximum current density tolerated by the
rodent spinal cord is in the order of 75 pA/cmZ, and this did not result in any pathological changes.
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16.3 Electrical insulation has to be adequate even though the insulator can be permeated by body
fluids. There is some functional relationship between the rise time of the applied test voltage, the voltage,
and the number of times the test is repeated, but this relationship cannot be defined across the variety
of products covered by this part of ISO 14708. The values selected are intended to set a practicable test
giving a significant result. Other parts of ISO 14708 can specify other compliance tests.

17.1 Because of the good thermal contact between an ACTIVE IMPLANTABLE MEDICAL DEVICE and the
patient’s tissue, a 2 °C rise on the external surface of the implantable part of an ACTIVE IMPLANTABLE
MEDICAL DEVICE requires significant power dissipation from common implantable energy sources. More
complex test methodologies and protection mechanisms might be required if the implanted energy source
mperature
ler specific
he ambient
[ature limit
because of

prts of the
.[It does not
ess the temperature rise of any part of the ACTIVE IMPLANTABLEWEDICAL DEVICE during exposure
medical procedure, such as MRI, or charging of rechargeable implantable parts of fhe ACTIVE
LANTABLE MEDICAL DEVICE.

UBSTANCES
his part of

.1t018.3 InEurope, ACTIVE IMPLANTABLE MEDICAL DEVICES that contain RADIOACTIVE S
are|required to comply with 96/29/Euratom and 97/43/Euratom. The requirements of t
[SO[14708 are intended to be consistent with those European Directives.

19.
The
An

env|

L
refore, tests aimed at obtaining accurate tinré-to-failure or lifetime information are often i
hccepted practice is to reduce the time required to obtain the desired information by ch

Most ACTIVE IMPLANTABLE MEDICAL DEVICES are designed to be implanted for seyeral years.
Impractical.
anging the

be
a)

b)

Exp

ronment in which the test is performed (accelerated testing). From the results of such a te
ossible to draw conclusions aboutlifetime properties in a more benign environment prov

the failure modes observed in the accelerated environment are the same as those obse
conditions of use, and

itis possible with areasenable degree of assurance to extrapolate from the accelerated er
to the conditions of use.

erience with AGTIVE IMPLANTABLE MEDICAL DEVICES put into service in recent years ing

st, it might
ided that
rved under

vironment

icates that

refore, the
PLANTABLE
esigned to

dev]
acc
MEI
ach

ices achieveand users expect, a very low incidence of premature device failure. The
blerated tests which are used to draw conclusions about the reliability of an ACTIVE IM
ICAL DEVICE are not only required to meet the conditions listed above but should be g
eve, statistical significance with typical failure rates of less than 0,5 % per year.

D
-

19.
does not cause it to cease functioning without previous warning. The MANUFACTURER needs to define the
PSP with regard to the use case of the ACTIVE IMPLANTABLE MEDICAL DEVICE.

) PR : = il o 1 s £l L £ ~
rtrsTmportanttimatexmaustronortiresource ot power o amr ACTIVEITMPEANTABEE MEDICAL DEVICE

19.4 Safety testing of an ACTIVE IMPLANTABLE MEDICAL DEVICE frequently involves bench testing.
However, the evaluation of possible side effects generally involves collecting and evaluating clinical data.
This data can come from relevant scientificliterature currently available relating to the safety, performance,
design characteristics, and intended use of the device or from clinical investigations involving human
subjects. Some traditional pharmaceutical clinical investigation criteria might not be applicable to ACTIVE
IMPLANTABLE MEDICAL DEVICES: for example, age distributions and double blind controls. The scope of
any clinical investigation will be restricted by the small available target population and the relatively low
incidence of the target pathology.
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20.2 Figure A.1 illustrates an example schematic of an RLC implementation of a defibrillation test
voltage generator, where Ry, is the resistance of the inductance (L) and Rg is the defibrillation test voltage
generator output resistance. Ensure that the inductor is not magnetically saturated during the pulse.

R | R
p L A A
L
Voltage Viest
generator Rg
C
BY

C =330 pF|L=13,3mH, R =12 Q, and Ry, is any value to protect the circuits

NOTE omponent values are recommendations to achieve the specified Wwaveform and output impedande.

Figure(A.1 — RLC implementation for generating a damped sinus defibrillation waveform

Testing is donducted using various types of external defibrillation waveforms that the patient mig
subjected fo. Test 1 is designed to explore the ability-of the implanted part of the ACTIVE IMPLANTABLE
MEDICAL DEVICE to withstand external defibrillatiefiapplied from units that provide a typical monophpsic
“damped ginus defibrillation waveform” as shdwn in Figure 1 (similar to Edmark, Lown, Pantridge
waveform)f This test is intended to stress-the implanted part of the ACTIVE IMPLANTABLE MEDICAL
DEVICE with a high voltage. Test 2 was designed to explore the ability of the implanted part of the ACTIVE
IMPLANTABLE MEDICAL DEVICE to withstand external defibrillation applied from units with monophpsic
and/or biphasic “truncated exponential defibrillation waveform” as shown in Figure 5 employing yery
fast rise arld fall time. Test 2 stresSes the implanted device with a high voltage along with a high d{f/dt.
The circuif details of Figure 2 and Figure 4 are specified so that the energy delivered to the implanted
part of thel ACTIVE IMPLANTABLE MEDICAL DEVICE, when it is directly connected to the test equipnjent
through a B0OO () resistor,is’similar to the energy delivered to the implanted device through the LE;ADS
or electrodes when thesSubject is defibrillated using external defibrillation paddles. The specified tgsts
avoid the ulse of the high'voltages delivered directly by defibrillator paddles.

Defibrillation attempts often have to be repeated and the polarity of the signal introduced cannof be
restricted,|which is reflected in the timing sequence as shown in Figure 3. The subclause is inte
to set a prpctical level of protection so that, in most cases, defibrillation will not damage an ACTIVE
IMPLANTABLE MEDICAL DEVICE. In general, it is not possible to provide absolute immunity for ACTIVE
IMPLANTABLE MEDICAL DEVICES containing semiconductors. Damage that is not apparent can cause
reduced lifetime of semiconductor components. See also the requirement for appropriate warnings in
28.13.

21 This clause is intended to ensure a reasonable degree of protection from identifiable HAZARDS
such as surgical treatment or a course of physiotherapy using diathermy. (The requirement is
supplemented by the lower level immunity analysis given in 27.1.) In general, it is not possible to provide
absolute immunity for ACTIVE IMPLANTABLE MEDICAL DEVICES containing semiconductors. Damage that
is not apparent can cause reduced lifetime of semiconductor components, hence, the requirement for
warnings in 28.13.
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22.1 Thisrequirement addresses exposure to expected acoustic output levels of diagnostic ultrasound.
Exposure of implantable parts of an ACTIVE IMPLANTABLE MEDICAL DEVICE to typical acoustic output levels
of therapeutic and other medical ultrasound devices is covered by a requirement for a warning (see
28.14).

LEADS and CATHETERS are excluded from this requirement because it is presumed that as non-active
components of the ACTIVE IMPLANTABLE MEDICAL DEVICE, they will not be affected by diagnostic levels
of ultrasound. However, the MANUFACTURER should consider in their RISK ANALYSIS the possibility that
these parts of the ACTIVE IMPLANTABLE MEDICAL DEVICE could be damaged by exposure to diagnostic
ultrasound.

The acoustic output from an ultrasound transducer is typically measured in the laborato
g ahydrophone. The intensity of an acoustic field (I) is the acoustic energy transmitted.p¢r unit time

usi
int

in ajn acoustic field. Intensity is measured in Watts per square metre, W/m?2.

Hov
inte
full
whyd
intd

The
is a
aco
par
bot

“«_n

a

vever, because the output is pulsed, a measurement of interest is the/temporal-aver
nsity (ITa) measured in mW/m2. This is the time average of intensity at,a point in space t
number of pulse cycles. The value of the temporal-average intensity at the point in the ac
bre the temporal-average intensity is a maximum is referred to as the spatial-peak tempo
nsity (Ispta) measured in W/m2. In most cases, the values are given'in mW/cm?2.

free-space field measurement of Ispta is made in water in thé laboratory. However, acou
[tenuated by body tissue. The output of a diagnostic ultrasound device can be describg
1stic attenuation coefficient to account for ultrasonic attehuation of tissue between the s

Ficular location in the tissue. This coefficient varies %ith the type of tissue, and total att
n frequency and path length dependent. Attenuated parameters are often denoted with

The derated IspTa is denoted as IspTa.c.

Although there is no universally accepted makimum intensity for diagnostic ultrasour

con

For
rea
of 7
per
bas

In 1

monly found is an Ispta.a of <720 mW/cm? for imaging peripheral vessels.

purposes of this test, a free-field value for Ispta of 1 500 mW/cm2 was chosen to 1
bonable worst-case exposure to @ diagnostic ultrasound generator capable of generating
20 mW/cmZ2. This corresponds t6 an average tissue attenuation of approximately 3 db.

bd upon a RISK ASSESSMENT, with an option to test to the unattenuated maximum free-fig

host scanning modes, the ultrasound pulses are typically of very short duration comp

pul

be repetition period,/giving rise to a low duty cycle. However, in Doppler mode, the dut

appproach 20 %. A-duty cycle of 20 % was selected for this test to represent a reasonable

1y in water
he direction of acoustic wave propagation per unit area normal to this direction ata particular point

age of the
hken over a
pustic field
[al-average

Stic energy
d using an
urce and a
Pnuation is
h subscript

d, a value

epresent a
an Ispta .«
he testing

formed here allows the MANUFACTURER to adjust the exposure to their particular implant situation

1d value.

hired to the
iy cycle can
worst-case

situation.

Diagnostic tltrasound transducers typically operate at frequencies above 1 MHz. Due to the fact that
thejattenuation coefficient for tissue can range from as low as 0,3 dB/(cm-MHz) to as much a$ 8 dB/(cm-
MHE) £6.9.dB/(cm-MHz), it was decided to standardize the exposure frequency and, hence, thie exposure
leval, based on implant depth to be used in the testing specified here. hle

A centre frequency of 3,5 MHz has been chosen for two reasons. First, this frequency closely matches
that which has been used to obtain attenuation characteristics for a variety of tissue types. Secondly, a

review of available immersion type ultrasonic transducers shows that devices with this centre frequency
are readily available.

The positioning of the device within the acoustic beam is depicted in Figure A.2. A typical commercial
immersion-type ultrasound transducer can have a beam cross-sectional area of approximately 75 mm?2
while ACTIVE IMPLANTABLE MEDICAL DEVICE can have single surface areas of about 1 000 mm?2 or more.
This means that to expose the entire device will require translational scanning of either the transducer
or the device relative to each other within the water bath.
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Planar extent of beam at -
12db (approximately 10 mm
in this example)

Soundfield intensity

pattern for typical
immersion-type
ultrasound
S Near surface of Beamcross
u r
(unfocused) device positioned at section
Plane of maximum
intensity (Yo)
=
Beamscanned
overdevice to
ensure thatall
surfaces exposed
to -12db beam
envelope
§V -
Y g 8 - . ®$ l Implantable part under test
4\
xO
Figure A.2 — Positioning and scanning the u{trasound field exposure upon the implantable part
S
22.2 The¢ object of the Technical cification ISO/TS 10974 is to define the requirements fand
conditions|for ACTIVE IMPLANTABLE ICAL DEVICE/MRI compatibility. ISO/TS 10974 reflects todny’s
expert knowledge in the field of A@E IMPLANTABLE MEDICAL DEVICE/MRI compatibility. At present)the
scope of I1§0/TS 10974 is limit@to 1,5 Tesla closed-bore MRI scanners.
23.1 The test conditi c~>are the same as in IEC 60601-1:2005 + A1:2012 because HAND-HELD
programmers and PO LE device analysers can be subject to severe mechanical shocks dufing
handling. If such i cause damage not immediately apparent to the user, the damaged device|can
mis-set thg impl part of an ACTIVE IMPLANTABLE MEDICAL DEVICE or give an erroneous analysis of
an implantled part'of an ACTIVE IMPLANTABLE MEDICAL DEVICE, which could subsequently result if an
unnecessal ntatlon Therefore the dropped part is requlred to operate accordlng to its original

1:2005 + Al: 2012 that requires that any damage cannot result in an unacceptable RISK.

23.2 This testis intended to establish minimum requirements for the durability of the implanted part
of an ACTIVE IMPLANTABLE MEDICAL DEVICE with respect to mechanical robustness. The text is based on a
part of IEC 60068-2-64:2008. The test severity is determined by the test conditions a) to d). The range of
test frequencies is based on experience with the sinusoidal sweep method in common use for a number
of years within the pacemaker industry. The value for the acceleration spectral density was also derived
from the sinusoidal sweep method in 8.1.1 of EN 50061:1988. That test specifies a peak acceleration of
25 m/s2. This translates into a root mean square (r.m.s.) value of 1,77 g. An acceleration spectral density
of 0,7(m/s2)2/Hz translates into an r.m.s. value of 1,86 g. This last calculation is an approximation that
might vary slightly depending on the equipment used to generate the random vibration. However, the
level of stress on the implanted part of an ACTIVE IMPLANTABLE MEDICAL DEVICE is comparable to the
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level in the method in EN 50061. In general, a short duration test will produce low confidence level
results. The duration value for this test is the midpoint of the recommended values in 5.5 of IEC 60068-
2-64:1994. It should provide reasonable confidence in the reproducibility of the results while producing
a test method whose overall time to complete is also reasonable. Protection of the implanted part of an
ACTIVE IMPLANTABLE MEDICAL DEVICE during delivery and storage is provided by appropriate design of
the packaging, which is evaluated with respect to vibration in 10.1.

23.3 Implanted LEADS and CATHETERS are known sometimes to be subject to tensile forces after
implantation. These forces are possibly caused by bodily movements, during sporting activity, or by

physical force directly applied to the body, for example during an accident.

23.
the
des

prevention of fatigue failures of implanted LEADS and CATHETERS. The compliancé critg
gn analysis which can simply be a summary of test studies performed by the MANUFACT

-

b This part of ISO 14708 leaves the method of providing a secure connection.to the MANU
Cification. Thus, the MANUFACTURER is required to specify compatible connector parts (3
D) so that specified parts can be selected for test, ensuring that implanted connector pairs

n subject to tensile force.

23.
spe
28.4
wh

23.
me(
IMP,
the
danpaged by this type of drop and should still be implantable, assuming that it remains sterile
testlsimulates the dropping of the implantable part ofithe ACTIVE IMPLANTABLE MEDICAL DEVIC
being removed from its STERILE PACK.

/ An implantable part of the ACTIVE IMPLANTABLE MEDICAL DEVICE can be subjec
hanical shocks during the implant procedure. The user cafi drop the implantable part of]
LANTABLE MEDICAL DEVICE onto the operating table or other rigid surface and yet have it ren

24. The test requirement applies only te,non-implantable parts that can be exposed to
hospital environment. The implantable. part is believed to be sufficiently protected from e
potentials by its packaging and because(it'is only handled under controlled conditions.

While the electrostatic discharge is applied only to the non-implantable parts, the operation of]
IMPLANTABLE MEDICAL DEVICE is\évaluated as a system following the test. The intent is to d¢
that the implantable parts eontinue to operate in a safe mode that does not result in an un
RISK to the patient if the eleetrostatic discharge occurs when the system is most vulnerabl
thenon-implantable partis communicating with the implantable part. For example, the MAN
can|/demonstrate that'the system has robust error checking so that a message corrupted as
theelectrostatic discharge is not accepted by the implantable part.

25. Thedower range limit corresponds to an altitude of approximately 3 000 m (i.e. 30

tand 23.5 These requirements are intended to ensure adequate studies are carried ouL to ensure

ria specify
JRER.

FACTURER'’S
ee 9.9 and
hre reliable

[ to minor
the ACTIVE
hain within

sterile operating field. The implantable part of the ACTIVE'IMPLANTABLE MEDICAL DEVICE shpuld not be

The shock
E while it is

the general
ectrostatic

the ACTIVE
monstrate
acceptable
b i.e. while
JFACTURER
a result of

kPa below

normal atmospheric pressure). The upper limit corresponds approximately to a depth of 5 m i water (i.e.

50 kPaabove normal atmospheric pressure).

26.2

It is known that some implants cannot withstand freezing. This should be addressed in the

relevant particular part of ISO 14708. Any device that cannot be subjected to the full temperature range
specified by this subclause will require additional warnings on the packaging (see 9.11). If damage caused
by freezing is not immediately apparent, then special temperature indicators might be required in the
packaging.

The requirements for testing in the STERILE PACK only recognize the fact that STERILE PACK can be
shipped prior to being placed into the SALES PACKAGING.

27.1 Thisgeneral procedureisintended to ensure general immunity from electromagnetic interference.
The requirement is likely to be supplemented by detailed tests applicable to specific types of ACTIVE
IMPLANTABLE MEDICAL DEVICES in the other parts of ISO 14708.
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28.6 The code required by 13.3 has to be explained to the user.

28.7

The documentation should provide information about the MEDICINAL SUBSTANCES which are

intended to be administered with the ACTIVE IMPLANTABLE MEDICAL DEVICE. That means that the MEDICINAL
SUBSTANCES should be approved by the appropriate authority with jurisdiction. Also, the administration
by means of an ACTIVE IMPLANTABLE MEDICAL DEVICE should be in the scope of the approved indication of
the MEDICINAL SUBSTANCES. If the intended use of the ACTIVE IMPLANTABLE MEDICAL DEVICE includes the
administration of non-approved MEDICINAL SUBSTANCES, it would be necessary to make an application for
approval of these substances to the relevant institution.

2814 D

i
IMPLANTAlji

as heating

28.15 Dir
tumours, c:
DEVICE. Th
or prematy

28.17 Re-
suited to r¢

MANUFACTURER.

ct exposure to therapeutic levels of ultrasound can damage the implantable part of the ACT
E MEDICAL DEVICE. It can also result in focusing the ultrasound-energy-producing effects
bf tissue around the implant.

ect exposure to therapeutic ionizing radiation, such as that used to treat(eertain type
in damage the sensitive electronics in the implantable part of the ACTIVE IMPLANTABLE MED
b damage might not always be immediately detectable. It can results in shortened battery
re failure of components.

b-sterilization and some other devices might be suited to ressterilization only by the orig

"[VE
uch

5 of
CAL
life

sterilization always requires appropriate VALIDATION. In practice,'some devices might not be

inal

28.18 If an implanted device is reused, the “person” responsiblefor reuse becomes the MANUFACTURER

and should|

28.19 En
mechanica

demonstrate that all requirements of this part of4§® 14708 have been met.

ergy source characteristics could include type of source (primary, rechargeable, chem
, etc.), nominal energy capacity, etc.

Informatio

accurately [establish the energy source lifetime.

concerning nominal and worst-gase settings is provided to enable the user to n

28.23 Organizations operating possible sources of electromagnetic interference might rely on warn
addressed [only to “pacemaker patients”. This warning can be relevant to other ACTIVE IMPLANTA
MEDICAL DEVICES although, without specific advice, a patient with an ACTIVE IMPLANTABLE MED
DEVICE othgr than a pacemaker night decide to ignore the warning. Hence, the subclause is not inten
to encourage patients to disregdard warnings; rather, it is intended to ensure that a patient with an AcT
IMPLANTABILE MEDICAL DEVICE other than a pacemaker recognizes that a warning addressed to pacemg
patients might be impgortant to them.

cal,

ore

ngs
BLE
CAL
ded
[IVE
ker

42

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=4d4146f1c38d90325c99381106bc66ed

Relationship between the fundamental principles in ISO/
TR 14283:2004 and the clauses of this part of ISO 14708

ISO 14708-1:2014(E)

Annex B
(informative)

Fundamental Clauses of ISO 14708-1
principles and aspects covered
3 General principles

3.1 The implants should be designed
and manufactured in such a way that,

when used under the conditions and for the
purfposes intended, they will not compro-
mide the clinical condition or the safety of
patjents, or the safety and health of users or,
where applicable, other persons, provided
thaf any risks which might be associated
with their use constitute acceptable risks
when weighed against the benefits to the
patjent and are compatible with a high level
of grotection of health and safety.

(This principle is fundamental to all aspe€ts of an ACT|VE

IMPLANTABLE MEDICAL DEVICE addressed.by this part ¢f
ISO 14708.)

53 Requires USABILITY ENGINEERING PROCESS be applied
to non-implantable parts of the-ACTIVE IMPLANTABLE MEDICAL

DEVICE

5.5 Requires parts{of an ISO 14971-compliant RISK MANAGE-

MENT PROCESS to be dpplied

3.2 The solutions adopted by the
mahufacturer for the design and construc-
tion} of the implants should conform with
safg¢ty principles, taking account of the
genlerally acknowledged state of the art. In
selgcting the most appropriate solutions,
the|manufacturer should apply the following
prihciples in the following order:

a) eliminate or reduce risks.as\far as
posssible (inherently safe desigil and con-
striiction);

b) where appropriate,take adequate
proftection measures ineluding alarms if
nedessary, in relatien te risks that cannot be
eliminated;

c) infopm Users of the residual risks
dud to any-shoftcomings of the protection
medsuresadopted.

(This pringiple is fundamental to all aspects of an ACT|VE

IMPLANTABLE MEDICAL DEVICE addressed by this part ¢f

ISO 14708. This approach is particularly applicable to the

requirements in Clauses 14, 19, and 21.)

54 Requires the MANUFACTURER to provide INFORMATION
SECURITY when communication with the implantable partis

through wireless communication channels

5.5 Requires parts of an ISO 14971-compliant RISK MANAGE-

MENT PROCESS to be applied

3.3 The implants should achieve the

(This principle is fundamental to all aspects of an ACT]VE

performance intended by the manufacturer
and be designed, manufactured, and pack-
aged in such a way that they are suitable for
one or more of the functions referred to in
2.1 of ISO/TR 14283:2004, as specified by
the manufacturer.

TMPLANTABLE MEDICAL DEVICE addressed by this part of
ISO 14708.)
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v

associated with the device
123

26.2  Requires device to be protected against the effect of
temperature changes

Requires MARKINGS on the STERILE PACK to be indelib

G-

5 of

38

Fundamental Clauses of ISO 14708-1
principles and aspects covered

3.4 The characteristics and perfor- 19.2 Requires power source depletion indicator

mances referred to in 3.1, 3.2 and 3.3 should . . .
19.3 Defines methodology to ensure single fault conditions

not be adversely affected to such a degree are not a HAZARD

that the clinical conditions and safety of the

patients and, where applicable, of other per- [23.1 Defines drop test for non-implantable parts

sons are compromised during the lifetime . . . I .

of the implant as indicated by the manufac- 23.2  Defines vibration test for patient-carried parts

turer, when the implant is subjected to the |23.3  Sets test of tensile strength (LEADS, etc.)

stresses which-can gccur Hnring normal i i i

conditions bf use 234  Requires strain relief (LEADS, etc.)
23.5 Requires fatigue resistance (LEADS, etc.)
23. Requires connections to be reliable
26.1 Requires protection from heat from powered non-
implantable parts
28.4 Requires disclosure of maximum ptroven connector
retention strength
28.23 Requires warning against patient entry into hazardoy
environments

3.5 The implants should be designed, 7.2 Requires STERILE PAEK to be protected by SALES PACK

manufactufred and packed in such a way that|ING

their charagteristics and performances dur- : \

ing their infended use will not be adversely 101 Requires packaginig to be durable

affected dufing transport and storage tak- |10.2  Requires packaging to be protected against the effect

ing account of the instructions and informa- |humidity

tion providpd by the manufacturer. 10.3 Requires MARKINGS on the SALES PACKAGING to be ind
ible
10.4 Requires accompanying documentation to be physica

—

y

and manufactured in such a way as to guar-
antee the characteristics and performances
referred to in Clause 3 of the “General prin-
ciples”. Particular attention should be paid
to the following:

3.6 Any undesirable side effect should |19.3 Defines methodology to ensure single fault conditiong

constitute an acceptable risk wheh weighed |are nota HAZARD

against thejperformances intended. 19.4 Requires investigation of unintended effects caused bjy
the device

4 Specific principles regarding (See more particular requirements below.)

design and construction

4.1 Chemical, physical, and biological | (See more particular requirements below.)

properties

41.1  Théimplentsshotldbedesisned {Seemerepartientarreqiirementshelows

rials used and biological tissues, cells, and
body fluids, taking account of the intended
purpose of the implant.

4.1.1 a) the choice of materials used, 14.3 Requires investigation of biocompatibility
particularly as regards toxicity and, where

appropriate, flammability;

4.1.1 b) the compatibility between the mate-|14.3 Requires investigation of biocompatibility

44
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Fundamental
principles

Clauses of ISO 14708-1
and aspects covered

4.1.2  The implants should be designed,
manufactured, and packed in such a way as
to minimize the risk posed by contaminants
and residues to the persons involved in the
transport, storage, and use of the implants
and to the patients, taking account of the
intended purpose of the product. Particu-
lar attention should be paid to the tissues
ex

-y
~
N

(=Y
"~
(o8]

Defines test for particulate contamination

Requires investigation of biocompatibility

osedand tothe duration and Frnqnnhr‘y

of exposure.

413  The implants should be designed
and manufactured in such a way that they
can|be used safely with the materials, sub-
stahces, and gases with which they enter
int¢ contact during their normal use or dur-
ing|routine procedures; if the implants are
int¢nded to administer medicinal products,
they should be designed and manufactured
in such a way as to be compatible with the
medlicinal products concerned according

to the provisions and restrictions govern-
inglthese products and that their perfor-
mahce is maintained in accordance with the
intgnded use.

=
(&3}

Demonstrate compatibility with MEDICINAL st

BSTANCES

414  Where an implant incorporates,

as dn integral part, a substance which, if
used separately, might be considered to be
meg(licinal product as defined in 2.4 of ISO/
TR [14283 and which is liable to act upon
the[body with action ancillary to that of the
implant, the safety, quality, and usefulness
of the substance should be verified, taking
accpunt of the intended purpose of the
implant.

14.4

MEDICINAL\SUBSTANCES

Regtiirement for quality and safety of incorpo

rated

41)5 The implants should pe-designed
and manufactured in such,a way as to
redluce to a minimum the risks posed by
subistances leaking frem the implant.

Requires implanted parts to withstand pressu

re changes

4.1J6 Implantsshould be designed and
mahufactured in'stch a way as to reduce,

as tpuch as pessible, risks posed by the
uniptentionalingress of substances into the
implant, taking into account the implant and
the[nature of the environment in which it is
intdnded to be used

Requires implanted parts to withstand pressy

re changes

4.1.7 Implants should be designed and
manufactured in such a way as to minimize
the risks to the patient or user by the sys-
tems, including software.

19.3

Requires a design analysis and defines the methodology

for the analysis

4.2
nation

Infection and microbial contami-

(See more particular requirements below.)
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