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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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rnational Standards are drafted in accordance with the rules given in the ISO/IEC Diregtives, Part 2.

main task of technical committees is to prepare International Standards. Draft Infernational
ndards adopted by the technical committees are circulated to the member|\ bodies [for voting.

lication as an International Standard requires approval by at least 75 % of/the me
ing a vote.

bntion is drawn to the possibility that some of the elements of this document may be th¢
ent rights. ISO shall not be held responsible for identifying any or all 'such patent rights.

14708-7 was prepared by Technical Committee ISO/TC 150, Jplants for surgery, Sub

SC 6, Active implants.

ISO
me(

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

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

Part 3: Implantable neurostimulators

Part 4: Implantable infusion pumps

Part 5: Circulatory support devices

Part 6: Particular requiremrents for active implantable medical devices intended to treat tachy
(including implantable défibrillators)

Part 7: Particular nequirements for cochlear implant systems

er bodies

 subject of

committee

Implantable

ynufacturer

nrrhythmia
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Introduction

This International Standard specifies particular requirements for ACTIVE IMPLANTABLE MEDICAL DEVICES
used to treat hearing impairment via electrical stimulation (for example cochlear implant systems or
auditory brainstem implant systems), to provide basic assurance of safety for both patients and users.

A COCHLEAR IMPLANT SYSTEM Or AUDITORY BRAINSTEM IMPLANT SYSTEM iS an ACTIVE IMPLANTABLE
MEDICAL DEVICE comprising implantable and NON-IMPLANTABLE PARTS (external parts). The power
source may be externally derived or from an internal battery. The IMPLANT SYSTEM is designed to
restore hearing via electrical stimulation of the auditory pathways. Externally or internally processed
acoustic information is converted to electrical stimulation signals which are delivered via one orjnjore
electrodes| The working parameters of the device may be adjusted via a non-implantable accessory.

This Interrjational Standard is relevant to all parts of IMPLANT SYSTEMS, including accessotjes’

The requirements of this International Standard supplement or modify those of 1ISO,14708-1, Implgnts
for surgery|— Active implantable medical devices — Part 1: General requirements forisdfety, marking |and
for information to be provided by the manufacturer.

Figures or|tables that are additional to those of Part 1 are numbered statting from 101; additignal
annexes are lettered AA, BB, etc.

In this parf of ISO 14708, terms printed in small capital letters are used as defined in Clause 3. Where
a defined tprm is used as a qualifier in another term, it is not printed in small capital letters unless|the
concept thiyis qualified is also defined.
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Implants for surgery — Active implantable medical devices —

Part 7:
Particular requirements for cochlear implant systems
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Scope
5 part of ISO 14708 specifies requirements that are applicable to those ACTIVE IMPLANTAB

hways. Devices which treat hearing impairment via means other than electrical stimulat
bred by this part of ISO 14708.

tests that are specified in this part of ISO 14708 are type tests and are to be carried out
device to show compliance.

'E).

electrical characteristics of the IMPLANTABLE PART, ate determined by either the
hod detailed in this part of ISO 14708 or by any other~method demonstrated to have
al to, or better than, the method specified. In the case of dispute, the method detailed in
14708 applies.

E A device that is commonly referred to aszan active implantable medical device can in fac
ce, a combination of devices, or a combinatienh“of a device or devices and one or more accesso
hese parts are required to be either partially or totally implantable, but there is a need to s

LE MEDICAL

ICES that are intended to treat hearing impairment via electrical stimulation”of the auditory

ion are not

bn samples

5 part of ISO 14708 is also applicable to NON-IMPLANTABLE PARTSand accessories of the devices (see

ppropriate
accuracy
Lhis part of

[ be a single
ries. Not all
becify some

reqiirements of NON-IMPLANTABLE PARTS and accessories if they could affect the safety or performance of the

imp

antable part.

2 |Normative references

The following documents, i’ whole or in part, are normatively referenced in this documgnt and are
ind{spensable for its application. For dated references, only the edition cited applies. F¢r undated
refgrences, the latest edition of the referenced document (including any amendments) appligs.

Thi clause of [SO.14708-1 applies except as follows:

Additional references:

[SO| 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk
mangdgement 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
IEC

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

60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60068-2-31, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling shocks, primarily for
equipment-type specimens

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

and

similar dynamic tests

© IS0 2013 - All rights reserved
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[EC 60068-2-64, Environmental testing — Part 2-64: Tests — Test Fh: Vibration, broadband random and
guidance

IEC 60068-2-75, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests
IEC 60118-6, Hearing aids — Part 6: Characteristics of electrical input circuits for hearing aids

[EC 60601-1:2006, Medical electrical equipment — Part 1: General requirements for basic safety and
essential performance

[EC 60601-1-2, Medical electrical equzpment — Part 1-2: General requzrementsfor basic safety and essential

yarNii I 2 d ] L J &
per‘ ormange Cotraterarstanaaerrects uluuyucub LUIHIJMLUJHIL_}’ ucbluu ereRtS- e tests

IEC 6100044-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement techniquefs —
Electrostatjc discharge immunity test

IEC 62304,|Medical device software — Software life cycle processes
EN 1593, Mon-destructive testing — Leak testing — Bubble emission techniques

EN 13185, Non-destructive testing — Leak testing — Tracer gas method

3 Termis and definitions

For the purposes of this document, the terms and definitions given in{SO 14708-1 and the following apply.

3.31
cochlear implant system
CIS
active implantable medical device, comprising implantable and NON-IMPLANTABLE PARTS, intendefl to
treat hearipg impairment via electrical stimulation ofithe cochlea

3.3.2
auditory Hrainstem implant system
BIS
ACTIVE IMHLANTABLE MEDICAL DEVICE, comprising implantable and NON-IMPLANTABLE PARTS, intended
to treat hejiring impairment via electrical stimulation of the auditory brainstem

3.3.3
implant system
either COCHILEAR IMPLANT S¥STEM Or AUDITORY BRAINSTEM IMPLANT SYSTEM

3.34
non-implantable part
external part of the.IMPLANT SYSTEM

Note 1 to enfry: Examples would include, but are not limited to, sound processor, microphone, coil or power soyrce.

3.3.5

stimulator

implantable part of the IMPLANT SYSTEM containing electronic circuitry required to produce
electrical stimulation

3.3.6
body-worn
NON-IMPLANTABLE PART of the IMPLANT SYSTEM and worn on the body (e.g. belt or ear level)

3.5.1
electrode contact
electrically conducting part which is designed to form an interface with body tissue or body fluid

2 © IS0 2013 - All rights reserved
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3.5.2
electrode array
DISTAL part of a LEAD containing more than one ELECTRODE CONTACT

3.5.3
reference electrode
electrically conducting part designed as return path for electrical stimulation current

3.54
distal
located away from the point of attachment to the STIMULATOR

3.5/5
proximal
locqdted closest to the point of attachment to the STIMULATOR

3901
mofglel designation
name and/or a combination of letters and numbers used by a manufacturerto distinguish, by function
or type, one device from another

3.9.
serjal number
unifue combination of letters and/or numbers, selected by the manufacturer, intended to distinguish a
devijice from other devices with the same MODEL DESIGNATION

output signal
eledtrical output, either pulsatile or analogue,. of’an IMPLANT SYSTEM intended to stijulate the
audjitory pathways

3.20.2
pulse
sperified electrical OUTPUT SIGNAL (veltage or current) of a specified amplitude and duration

3.2p.3
biphasic pulse
PULSE which has both negative’and positive going phases

3.2p1
usel-before-date
date after which the manufacturer recommends that the IMPLANT SYSTEM should not be implanted

3.2R.2
magnet
conjponent producing an external magnetic flux

4 Symbols and abbreviations

There are no requirements specified in this part of ISO 14708. However this does not preclude the use of
symbols defined in other standards nor special symbols defined in the accompanying documentation.

5 General requirements for non-implantable parts

5.1 This subclause of ISO 14708-1 applies.

© IS0 2013 - All rights reserved 3
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5.2 Replacement

Software of an ACTIVE IMPLANTABLE MEDICAL DEVICE or software that falls within the definition of
an ACTIVE IMPLANTABLE MEDICAL DEVICE shall be designed according to software life cycle process
activities compliant with IEC 62304 and validated.

6 Inspe

ction and measurement

If this part of ISO 14708 refers to inspection of design analysis documentation provided by the
manufacturer, it shall include an inspection of the risk management file as required by ISO 14971.

6.1 Me

The meas
of (37 + 2)
each outpy
equivalent
shall oper3

SIGNALS each shall be measured and listed separately. To facilitate connectiénythe test sample maj

unfinished
considerat

6.2 Me

A represe
resistor (s¢
output ati
Each outpt
measured.
result shal

6.3 Imp

Where thg
measurem
10 kQ load
The measy
measurem

]

1

urement of output signal characteristics

ement shall be performed with the implantable part of the IMPLANT SYSTEM at a'temperat
°C. The IMPLANT SYSTEM shall be configured to use its maximum number‘of outputs
t shall be programmed to its maximum value (amplitude and pulse width):-An input sig
to 70dB SPL shall be applied to the microphone. Where applicable, the.transcutaneous
te over a distance of (5 + 1) mm. Where the IMPLANT SYSTEM provides alternative oUT

The accuracy of the amplitude measurement shall be better than +5 % taking all errors
on.

urement of the output SIGNAL amplitude and pulse width

be Figure 101) and configured per 6.1. An oscill6scope shall be adjusted to display the
's maximum resolution. The measurement shall be made in the peak of the oUTPUT SIG
t shall be in turn connected to the oscillos¢dpe and the amplitude and pulse width sha
The median of the amplitudes and pulse widths and their range shall be recorded and
be expressed in uA and ps.

pdance measurement accuracy

IMPLANT SYSTEM allowstSah impedance measurement (either by telemetry or di
ent) the manufacturershall specify the accuracy of the impedance measurement fi
resistor. The measuremment conditions shall be chosen to reflect normal clinical pracf
rement shall be repeated on every output (see Figure 101). The accuracy of the impedd
ent shall be expriesséd as a percentage.

_lJl

ure
and
fnal
ink
PUT
’ be
nto

tive sample of the IMPLANT SYSTEM shall have each output connected to a 1 kQ (1 %) load

full
AL.

be
the

rect

I a

ice.
nce

L]

NOTE

Implantable

part

Ground is connected to the external reference electrode, if available.

Figure 101 — Measurement of output signal amplitude and load impedance
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7 General arrangement of the packaging
7.1 This subclause of ISO 14708-1 applies.

7.2 This subclause of ISO 14708-1 applies.

8 General markings for active implantable medical devices

8.1 __This subclause of ISO 14708-1 npplipc

8.2| This subclause of ISO 14708-1 applies.

9 |Markings on the SALES PACKAGING
9.1| This subclause of ISO 14708-1 applies.

9.2| This subclause of ISO 14708-1 applies except as follows:
Repflacement:

ThgSALES PACKAGING shallbearthenameand address of the mahufacturer, theaddressincluding atleastthe
cityjand country. The SALES PACKAGING shall bear the narie’and address of the authorized repijesentative,
if the manufacturer does not have a registered place ofGusiness in the European Community.

Compliance is checked by inspection.

9.3| Replacement

Where an IMPLANT SYSTEM is suppli€d in separate sub-assembly packaging, each individual SALES
PAJKAGING shall bear a description of the contents of the packaging, the model designatjon or part
number and, if applicable the batch number or the serial number.

Compliance is checked by inspection.

9.4| This subclause of1SO 14708-1 applies.
9.5| This subclauise of ISO 14708-1 applies.
9.6| This subclause of ISO 14708-1 applies.

9.7| CReplacement

The SALES PACKAGING of implantable parts of an ACTIVE IMPLANTABLE MEDICAL DEVICE shall bear the
USE-BEFORE-DATE, as expressed in 9.6.

Compliance shall be checked by inspection.

9.8 This subclause of ISO 14708-1 applies.
9.9 This subclause of ISO 14708-1 applies.
9.10 This subclause of ISO 14708-1 applies.

9.11 This subclause of ISO 14708-1 applies.

© IS0 2013 - All rights reserved 5
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9.12 Additional subclause

Whereanimplantsystemissupplied in separate sub-assembly packaging, eachindividual sales packaging
shall bear a description of the contents of the packaging, the model designation or part number and, if
applicable, the batch number or the serial number.

Compliance shall be checked by inspection.

10 Construction of the SALES PACKAGING

10.1 This pubclause of ISO 14708-1 applies.
10.2 Thispubclause of ISO 14708-1 applies.

10.3 This pubclause of ISO 14708-1 applies.
Additional hote:

NOTE Removable stickers, which provide supplementary information exceedingthe information specifigd in
Clause 9 ne¢d not to be subjected to the test specified in 10.3.

10.4 This pubclause of ISO 14708-1 applies.

11 MarkKiings on the sterile pack

11.1 Thispubclause of ISO 14708-1 applies.
11.2 Thispubclause of ISO 14708-1 applies.
11.3 This subclause of ISO 14708-1 applies:
11.4 Thispubclause of ISO 14708-1 applies.
11.5 Thispubclause of ISO 14708-1 applies.
11.6 This subclause of [S6,14708-1 applies.
11.7 This pubclauseof [SO 14708-1 applies.

11.8 This pub¢lause of ISO 14708-1 applies.

11.9 This subclause of ISO 14708-1 applies.

11.10 This subclause of ISO 14708-1 applies.

NOTE This subclause can be fulfilled using an unambiguous symbol.
12 Construction of the non-reusable pack

12.1 This subclause of ISO 14708-1 applies. except as follows:

Replacement:

6 © IS0 2013 - All rights reserved
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NON-REUSABLE PACK shall comply with ISO 11607-1.

Compliance shall be checked by inspection and by review of records provided by the manufacturer.

12.2 This subclause of ISO 14708-1 applies.

12.3 This subclause of ISO 14708-1 applies.

13

Markings on the active implantable medical device

13.
13.

13.

Imp
tot

I This subclause of ISO 14708-1 applies.
P This subclause of ISO 14708-1 applies.

B Replacement

lantable parts of an IMPLANT SYSTEM shall be unequivocally identifiable (particularly W
he model designation of the device), when necessary, without the 1i€eéd for a surgical inte

rith regard
Fvention.

Compliance shall be confirmed by inspection of the procedure defined by the manufactyirer in the

inst
13.
14
pla
14.

14.

Any
con,
use

Test:

PAC
suif]
5%
con|
the

ructions for use (see 28.6).

i This subclause of ISO 14708-1 applies.

Protection from unintentional biological effects being caused by the a¢
ntable medical device

I This subclause of ISO 14708-1 applies:

P Replacement

implantable part of theACTIVE IMPLANTABLE MEDICAL DEVICE, intended in normal u
fact with body fluids, shall'cause no unacceptable release of particulate matter when th
H as intended by the manufacturer.

The implantable'part of the IMPLANT SYSTEM shall be removed aseptically from the NON
K. The implantable part shall be immersed in a bath of saline solution, approximately

'tive im-

e to be in
e device is

-REUSABLE
9 g/l and

able for injection in a neutral glass container. The volume of the saline in millilitres (ml) shall be

h cm2. The

0,5 timeS'the numerical value of the surface area of the implantable part expressed i

fro

the same batch of saline, maintained and agitated in a similar way to the specimen.

fainer shall be covered with a glass lid and maintained at (37 = 2) °C for between 8 hh and 18 h,
bath being agitated throughout the period. A reference sample of similar volume shall be prepared

sample of

liquid from the specimen bath and from the reference bath shall be compared using apparatus suitable
for measurement of particle size, such as apparatus operating on the light blockage principle (see
method V.5.7.1 of the European Pharmacopoeia) or the electrical zone sensing principle (the Coulter
principle, see Appendix XIII of the British Pharmacopoeia).

Compliance shall be confirmed if the excess average count of unintentional particles from the specimen
compared to the reference sample does not exceed 100 per ml greater than 5,0 um and does not exceed
5 per ml greater than 25 pm.

14.3 Replacement

This subclause of ISO 14708-1 applies with the addition that ISO 10993-1 shall be used.

©IS
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14.4 This

subclause of ISO 14708-1 applies.

15 Protection from harm to the patient or user caused by external physical fea-
tures of the active implantable medical device

15.1 This

subclause of ISO 14708-1 applies.

15.2 Replacement

Implantable parts of an IMPLANT SYSTEM shall have no surface features, such as sharp corners or.ed

that could
rough surf

Complianc
physical ch

16 Prote

16.1 Repld

Electrical

requireme
outputs of
connected
of IEC 606
applicable
1:2006, 16
NOTE 4

Complianc
provided b

16.2 Repld

Except for
when in co
in any of th

Complianc

16.3 This

fause excessive reaction or inflammation beyond that caused by the implanting procedur
hces which are not required for the correct functioning of the device.

e shall be confirmed if records provided by the manufacturer establish that the’'safety of
aracteristics has been verified with appropriate methods.

ction from harm to the patient caused by electricity

ycement

hudio inputs into NON-IMPLANTABLE PARTS of an IMPLANT/ SYSTEM shall comply with
nts for electrical safety of the hearing aid standard IEC 60118-6. Other electrical input
NON-IMPLANTABLE PARTS of an IMPLANT SYSTEM thatallow the NON-IMPLANTABLE PART t
to supply mains or mains powered devices whichcdo not meet the insulation requireme
D1-1 shall either contain or be provided with a<separation device which complies with

5.).
\ separation device is not required for battery powered devices when used alone.

e shallbe checked as specified in IEG60601-1 (ifapplicable) and by review of the documenta
[y the manufacturer.

jcement
its intended function,_implantable parts of an IMPLANT SYSTEM shall be electrically ne

e current pathways when the device is in use.

e shall be confirmed by inspection of test procedures and results provided by the manufacty

subglause of ISO 14708-1 applies.

r
htact with the body. No leakage current (direct current) of more than 0,1 pA shall be sustauilfled

ges
P, OI'

the

the
5 or
b be
bnts
the

clauses regarding insulation of IEC 60601-1%(separation device as defined in IEC 60601-

fion

al

rer.

17 Protection from harm to the patient caused by heat

17.1 This

17.2 This

subclause of ISO 14708-1 applies.

subclause is to be left vacant for future editions.

18 Protection from ionizing radiation released or emitted from the active im-
plantable medical device

18.1 This

subclause of ISO 14708-1 applies.
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18.2 This subclause of [SO 14708-1 applies.

18.3 This subclause of ISO 14708-1 applies.

19 Protection from unintended effects caused by the device

NOTE See also 28.20.

19.1 This subclause of ISO 14708-1 applies.

19.2 Replacement

If the implantable part of an IMPLANT SYSTEM contains within it a source of power, suclyas a pattery, the

IMPLANT SYSTEM shall include an ‘indicator’ that gives advance notice of energy source deplé
clinfician and user.

Compliance shall be confirmed by inspection of a design analysis provided by the ma
supported by the manufacturer’s calculations and data from test studjes.as appropriate.

19.8 This subclause of ISO 14708-1 applies.

19.4 This subclause of ISO 14708-1 applies except as follows:

Replacement of the assessment:

Sidg
to ¢
con

effects and benefits from the intended use of.the device shall be identified either by
urrent medical practice and demonstrated by analogy, or by reference to clinical inv
ducted according to ISO 14155.

Additional subclauses:

19.
sha
the

b The physical, biological and geometric properties of the implantable parts of an IMPLA
1, as far as necessary, be designed to ensure that device removal and replacement with a ¢
same manufacturer is not,compromised.

Compliance shall be confiriiied by inspection of a design analysis provided by the manufa
whg¢re available supported by appropriate test and clinical data e.g. post market survei
reldting to device replacement.

19.6 The implantable STIMULATOR case of an IMPLANT SYSTEM intended in normal use to be
with body fltiids shall provide sufficient hermeticity so that no fluid can infiltrate the STIMULA

Tests: A Rine and gross leak tests shall be conducted on the hermetic casing of the sTIMUL

ption to the

hufacturer,

' reference
pstigations

NT SYSTEM
levice from

cturer and
lance data

in contact
TOR case.

ATOR of an

IMPLANT SYSTEM in accordance with EN 13185 and EN 1593. If a group A technique is use

d from the

EN 13185 standard then a gross leak test is not required; if a group B technique is used then the gross

leak test shall follow the fine leak test.
NOTE

Compliance shall be confirmed by inspection of test procedures and results provided by the ma

The manufacturer should include adequate hermeticity testing in their manufacturing process.

nufacturer

and by the device leak rate not exceeding 5 x 10-9 Pa m3/s for the fine leak test and no definite stream
of bubbles, or two or more large bubbles, originating from the same point of the STIMULATOR case for

the gross leak test.

20 Protection of the device from damage caused by external defibrillators

NOTE See also 28.12.
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20.1 This subclause of ISO 14708-1 is not applicable to this part of ISO 14708.

20.2 This subclause of ISO 14708-1 applies.

21 Prote

ction of the device from changes caused by high power electrical fields

applied directly to the patient

NOTE

See also 28.12 and 28.13.

21.1 Repld

The implar
surgical ed
device pro
earth) elec

Test: Use
500 kHz si

The IMPLA

jcement:

table part of an IMPLANT SYSTEM shall be designed so that stray, high frequency curkent f
uipment (surgical diathermy) flowing through the patient shall not permanently dffect
yided the IMPLANT SYSTEM does not lie directly in the path between cutting and return
trodes (see also requirement for warning advice, 28.13).

a signal generator with an output impedance of 50 Q) (R1). The test signal frequency shal
husoid and the open loop test signal amplitude 20 Vpp,.

NT SYSTEM shall be switched off. Each output of the implantable’part of the IMPLANT SYS

fom
the
(RF

| be

'EM

shall be comnected via aresistor (R) of 4,7 kQl to acommon point which shall'be connected to the outpiit of

the signal ¢
SYSTEM sh

Figure

enerator (see Figure 102). The REFERENCE ELECTRODE of the implantable part of the IMPL

11l be connected via a 100 Q resistor (R3) to the ground of the signal generator.
R2 = 4,7 kQ
s— =
L
|
u
by Ly
Rn = 4,7 kQ
Cochlear or R1=50kQ
Brainstem
Implant
500 kHz
R3 = 100 kQ 20V,
= -

102 <=-Test set-up for proof of protection from high frequency currents caused by
surgical equipment

ANT

Apply the testsignal in 10 bursts each for a duration of 1 s, allowing a recovery period of 5 s between bursts.

Compliance shall be confirmed if, after completing the test procedure and reactivating, the IMPLANT
SYSTEM characteristics conform with the manufacturer’s original specification.

21.2 This

subclause is to be left vacant for future editions.

22 Protection of the active implantable medical device from changes caused by
miscellaneous medical treatments

NOTE

10

See also 28.12, 28.14 and 28.15.
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22.2 Clause 22 of ISO 14708-1 applies.

Additional subclauses

22.2 Implantable parts of an IMPLANT SYSTEM shall be identified where MRI safety is declared by the
manufacturer (see 28.8). The manufacturer shall declare (see 28.12) the conditions (including the specific
field strengths) under which the safety of MRI testing has been verified. The declaration shall include the
risk for demagnetisation, image distortion and instructions for safe performance of MRI investigations,
where applicable.

Th
und
and

a)

b)

risks to a cnhjnr‘f imp]nnfpd with an IMPLANT SYSTEM nhfpring an MRI machine may be grouped

er the following areas: force from the magnetic field, heat generation, unintentional deyice output
implant damage. Each of these factors shall be tested as follows:

Force

The implantable part of an IMPLANT SYSTEM shall not produce harm\to the patient through
mechanical forces which might occur during MRI scanning.

Test: The force is calculated from the magnetic field strength of the MRI machine, the magnetic
properties of any ferromagnetic or paramagnetic materials incorporated in the implarjtable part,
the strength of any internal magnet and the geometry of the imiplanted part containing the magnet.
Alternatively, the force may be measured.

Compliance shall be confirmed if the maximum force under worst case orientation is below 10 N or
no displacement of the implant or magnet is demonstrated.

Heat generation
The implantable part of an IMPLANT SYSTEM;Shall not generate excessive heat during MR|l scanning.

Test: Two identical covered plastic containers shall be selected with volume sufficient to fontain the
entire implantable part of the IMPLANT SYSTEM ensuring that it will be completely submnjerged. The
volume of the saline shall be 3 * 0,3:% the volume of the implantable part. The volume of fhe implant
plus saline in one container shallbe identical to the volume of the saline in the other container. The
implantable part of the IMPEANT SYSTEM stored at the temperature of the scanning locgtion of the
MRI department for the past 24 h shall be placed in one container. Both containers shall be filled
with 9 g/l saline also pfeyiously stored for the previous 24 h in the same location. The tdmperature
of each container’s saline shall be recorded using a digital thermometer with a resolutiqn of 0,1 °C.
Room temperature’is also recorded. Both containers are then placed in a position within the MRI
machine judged-to receive the highest amount of RF power. An MRI test sequence reprefenting the
worst case clihical scan typically performed (highest absorption rate) shall be initiated fnd run for
at least 15tmiin. Immediately after the scan is completed the two containers shall be renpoved from
the MRI'‘chamber and the temperature of each container recorded again. Alternatively ASTM F2182
maybe.used to test for the temperature rise at the implant and lead.

Compliance shall be confirmed if the temperature difference between the two containers or

temperature rise at the implant or electrode tip 1s less than 2 °C.
Unintentional output

The implantable part of an IMPLANT SYSTEM shall not generate harmful output to the patient during
MRI scanning.

Test: The implantable part of the IMPLANT SYSTEM shall be placed inside the MRI machine. Two
modified IMPLANT SYSTEMS shall be tested: One IMPLANT SYSTEM which has an additional sense
resistor R1 placed in series with the REFERENCE ELECTRODE, with access to both ends of R1, and a
second IMPLANT SYSTEM with access to the supply voltage of the implant. A receive/transmit optical
fibre circuit and oscilloscope shall be connected to the sense resistor R1 as shown in Figure 103.
For this test it is essential to use shielded twisted pair cable and a passive low pass filter. The
recommended resistorsare R1 =10k, R2 =R3 =22 k(). The three resistors shall be mounted within
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d)

12

an area of less than 1 cm2. A low pass filter is formed by the resistors R2 to R5 and the capacitor
C1. The input impedance of the optical fibre unit should be taken into account when specifying the
values R4 and R5. The cut-off frequency shall be approximately 10 kHz. All components should be
constructed using surface mount technology and made of non-magnetic materials. The oscilloscope
shall be placed outside the MRI room or a measurement equipment which is not affected by the MRI
machine shall be used. The implantable part of the IMPLANT SYSTEM including the ELECTRODE ARRAY
and the REFERENCE ELECTRODE shall be placed in a container filled with 9 g/l saline or a gelled
phantom material of similar conductivity in a position typical for an implanted device. An MRI test
sequence representing the worst case clinical scan shall be performed. The output charge shall be
determined from the voltage measured across the sense resistor.

Compljance shall be confirmed if the charge per phase does not exceed 10 nC.

Shielded twisted L

pair wires C1

as short as possible
Electrode array(s) ( P ) RS

Optical fibre
transmitter

1
1
1
1
Optical fibre to 1
1
1
1
1

remote
Cochlear or measurement
Brainstem equipment

Implant

\ Reference electrode

Saline

o

Figure 103 — Test'set-up for proof of protection from harmful output during MRI scannin{

=]

Implant damage

The implantable part of an IMPLANT SYSTEM shall not be damaged during MRT scanning.

Test: The following test shall be applied for each field strength specified as MRI safe by the implant
manufacturer. A representative sample of the implantable part of the IMPLANT SYSTEM shall be
completely immersed in a non-metallic container filled with 9 g/l saline. The container shall be
placed in the centre of the MRI machine and a worst case scan as described in b) initiated.

Compliance shall be confirmed if after the scan the device conforms to the manufacturer’s
specifications. A reduction in strength of the internal magnet is acceptable providing the
manufacturer makes available an alternative fixation method and appropriate information in the
labelling (see 28.12).
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22.3 The implantable part of an IMPLANT SYSTEM shall withstand levels of therapeutic ionising radiation
as specified by the implant manufacturer.

Test: Three samples of the implantable part of the IMPLANT SYSTEM shall be irradiated using Photon
radiation with 5 Gray doses to a maximum cumulative dose as specified by the manufacturer. Irradiation
shall be delivered at 24 h intervals, at least four times per week. After each exposure the device shall be
powered using normal clinical conditions. Before each irradiation the amplitude of the OUTPUT SIGNAL
shall be monitored as specified in 6.1 and 6.2. While the ouTPUT SIGNAL amplitude of each sample
remains within 10 % of its value before the firstirradiation, a further dose is applied. The manufacturer
shall state the median dose of the three samples for which the OUTPUT SIGNAL last met the above criteria.
Th . . . 0 ;

Compliance shall be checked by review of the test results and documentation provided by the
manufacturer.

23|Protection of the active implantable medical device from mechanical fprces

23.1 Replacement:

NON-IMPLANTABLE PARTS of an IMPLANT SYSTEM that are either hand-held in normal use, portable or
BoY WORN and weigh not more than 10 kg, shall be constructed se-that shocks caused by njishandling
or dropping while in use do not damage the device.

Test:  Hand-held, BODY-WORN or portable parts of an IMPLANT SYSTEM weighing up to 10 kg shall
withstand the free fall test in accordance with IEC 60068-2-31, under the following conditiops:

a) [testsurface: hard wood, density not less than 630°kg/m3, thickness between 50 mm and 55 mm;
b) [height of fall:

hand-held devices: 1 m;

portable devices: 50 mm;

BODY WORN PART: 1,5 mor the height of normal use whatever is more severe;
c) |attitude from which specimen is dropped: attitude as in normal use.

Compliance shall be confirmed if the dropped part operates as stated in the manufacturef’s original
spefification.

23.2 Replacemént:

The implantable part of the IMPLANT SYSTEM shall be constructed to withstand the mechanpical forces
that might-occur during normal conditions of use, including the time prior to implantation.

Test—The implantable part of the IMPLANT SYSTEM, mounted in accordance with the redquirements

and guidance given in IEC 60068-2-47, shall withstand a random vibration test in accordance with
IEC 60068-2-64, Test Fh, under the following conditions:

a) testfrequency range: 5 Hz to 500 Hz;

b) acceleration spectral density: 0,7 (m/s2)2/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.

Compliance shall be confirmed if, after completing the test procedure, the values for the IMPLANT SYSTEM
characteristics conform with the values stated in the manufacturer’s original specification.

© IS0 2013 - All rights reserved 13


https://standardsiso.com/api/?name=7e4f7706787cb392123c3084ac15a526

ISO 14708-7:2013(E)

23.3 Replacement:

Implantable LEADS outside the STIMULATOR shall withstand the tensile forces that might occur during or
after implantation, without fracture of any conductor or deterioration to any functional electrical insulation.

There are two specimens intended for the test:

Procedure

specimen A shall be the implantable part in the condition as shipped to the customer; if necessary

the leads shall be attached in accordance with the manufacturer’s instruction before the test;

specimen B shall be the implantable lead without the STIMULATOR.

Use a saline preconditioning bath of approximately 9 g/l saline at 37 °C £ 5 °C, a tensile ioad
tester and p voltmeter or an oscilloscope.

Both specimens shall be kept in the preconditioning bath for a minimum of 10 days. Immédiately pjrior

to testing, the lead shall be rinsed in distilled or deionised water, then wiped free of surface water.

The manuffacturer shall identify that portion of the LEAD which, when implanted, might be subjed
elongation| The manufacturer shall devise an appropriate method of clamping/the LEAD to include
elongation|portion.

a)

b)

Test f:[ specimen A:

Specinien A shall be clamped at the STIMULATOR or at the connéctor, if applicable. Another cl3
shall be firmly attached to the most DISTAL part of the LEAD_Subject to elongation. The dist3
betwegn the clamping points shall be measured.

The LEAD shall be subjected to an elongation of minimumief 15 mm or a tensile force of minimum
whichgver is reached first. The applied tensile stress.shall be sustained for at least one minute {

relieved. The tensile load application shall be repeated for each LEAD. The test specimen(s) sha(ll be

returnked to the saline bath and shall be immersedagain for aminimum of one hour before procee

The elgctrical continuity of each conduction-path (open circuit test) and insulation (short cir
test) between each pair of wires insidethe LEAD (if applicable) shall be verified.

Compljance shall be confirmed if the specimen A exhibits no permanent functional damage (e.g.

open of short circuits).

Insulafion test for specimenB:

t to
the

mp
nce

1N,
hen

ing.

cuit

no

Specimpen B shall be subjéected to the same elongation test as specimen A except both sides of the lead

shall ble clamped. Following the elongation test the insulation shall be subjected to a test volt
The tegt signal shalkbe a 1 kHz square wave with a peak to peak voltage of twice the maximum g
to peak output yoltage of the IMPLANT SYSTEM. The test signal shall be applied for a minimum of
betwegn each-combination of conducting pairs inside the lead. The impedance between each
shall be measured.

hge.
eak
15s

bair

Compl 3 be con med he lead showsno damageasarest
impedance between each pair of conducting wires exceeds 100 k().

23.4 This subclause of ISO 14708-1 applies.

23.5 Replacement:

nd the

Electrode LEADS shall withstand the flexural stresses that might occur during and after implantation,
without fracture of any conductor.

Three samples shall be tested for Test 1 and then Test 2.

Test 1: Thetestsamplesshallbeinthe condition as shipped to the customer. The tests shall be performed
in dry conditions and at room temperature.

14
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For each sample the LEAD shall be held with a suitable soft clamping mechanism (such that the LEAD will
remain securely clamped during the test) 10 mm * 2 mm PROXIMAL from the most PROXIMAL ELECTRODE
CONTACT (see Figure 104). The STIMULATOR shall be held at the same height, adjacent to the clamp and
released five times.

Electrode array

re

Most proximal electrode

10 mm
A

Soft clamup
T

DROP

Figure 104 — Stimulator drop test

is within the manufacturer’s specification and each conductor is functionally intact fis per the

Cmflpliance shall be confirmed if the measured resistance/of\each conduction path and each sample
manufacturer’s performance specification.

Test 2: The test shall be applied to that region of the\LEAD where, after implantation, flexing can occur
due|to micro movements. The test samples shall be'preconditioned the same way as the fullylassembled
and| shipped product. The tests shall be perforined in dry conditions and at room temperatufe.

Usela holding fixture made of rigid material:(see Figure 105) to clamp the STIMULATOR.

Stimulator

Halding
Eixture

/ Electrode array

Load \

Figure 105 — Flex test fixture
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The holding fixture shall be mounted in an oscillating machine that can flex the LEAD either side from
the straight direction. The holding fixture shall allow the LEAD to be tensioned in the direction it exits
the STIMULATOR. The LEAD shall be fed between two cylinders both touching the LEAD. The pivot point
shall be in the middle of the line between the centres of both cylinders. The diameter of the cylinders
shall be twice the diameter of the LEAD. Where more than one LEAD exits the STIMULATOR each LEAD
shall be tested separately.

The load shall be firmly attached to the LEAD 2 cm * 0,2 cm PROXIMAL from the most PROXIMAL electrode.
The total load shall apply 0,03 N + 0,01 N.

The holding fixture shall be then oscillated through an angle of 15° (or any greater angle specified
by the manufacturer) each side at a rate of approximately 2 Hz for a minimum of 100 000 (hundred
thousand) cycles.

Alternativg¢ly, an equivalent test may be performed where the STIMULATOR remains statiofhary and|the
LEAD is osdillated provided all other test conditions remain the same.

Compliance shall be confirmed if after testing the measured resistance of each condugetion path is within
the manufficturer’s specification and each conductor is functionally intact as per‘the manufacturer’s
performanice specification.

23.6 Replgcement:

Implantable connectors, intended for use by physicians to connect implantable parts, shall be identified
(see 8.2 and 9.9). The manufacturer shall declare (see 28.4) thelintended performance as implanted.
The quality of connection shall not degrade during use. Re-gennection shall be possible witholit a
degradation in performance of the device.

Compliance shall be confirmed by inspection of a design analysis provided by the manufactyrer,
supported by the manufacturer’s calculations and data4rom test studies as appropriate.

Additional $ubclauses:

23.7 The implantable part of an IMPLANT S§YSTEM shall be constructed so that minor shocks caused by
handling dpiring the implantation procedure do not damage the device.

Test: The implantable part of the IMPLANT SYSTEM shall withstand the mechanical shock tedt in
accordance with IEC 60068-2-27, Test Ea, under the following conditions.

a) Shock ghape: half sine orhaversine.
b) Severity: peak acceleration: 5 000 m/s2 (500 g).
c) Duratipn of sheck? 1 ms.

d) Direct]on,and number of shocks: one shock in each direction along three mutually perpendicpilar
axes (tptal of six shocks).

Compliance shallbe confirmedif,after completingthe testprocedure,the IMPLANTSYSTEM characteristics
(refer to Clause 6) conform to the manufacturer’s original specification.

23.8 The implantable part of the IMPLANT SYSTEM shall be constructed so that impacts experienced
during normal use do not damage the device.

Test: If the STIMULATOR of the IMPLANT SYSTEM is likely to be exposed to mechanical impact when
implanted, due to its location, it shall be clamped into a testing apparatus in accordance with IEC 60068-
2-75, Test Eha or Ehc, under the following conditions:

a) Impactenergy [J] (5 %): 1,5 ] after the date of publication of this part of ISO 14708 and 2,5 ] three
years thereafter.
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)

g)

h)

j)

k)
D)
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Number of impacts: 1 per test (protective material + implant).

Type of testing apparatus used: pendulum hammer (IEC 60068-2-75, Test Eha) or vertical hammer
(IEC 60068-2-75, Test Ehc). Striking element: 5-]-striking element in accordance with [EC 60068-
2-75, Table 1.

Mounting of the sample undergoing the test: the sample shall be affixed to the rigid and flat
supporting surface so that the side facing the cranial bone during normal use (in situ) shall lie evenly
on the supporting surface. During impact, a piece of silicone (thickness: 3 mm, size: (10 x 10) cm?2,
shore hardness: 40° to 60°) shall be placed evenly over the implant, between measuring point and
implant (protective material). This piece of silicone shall be renewed for each individual test.

NOTE1 “Tip” of the striking element, definition cf. IEC 60068-2-75:1997, 4.1.1.
Pre-treatment: none.

Initial measurements: the function of the sample according to its specification shall be|controlled
and confirmed.

Position and impact locations: the implant shall be affixed so that thesurface that during hormal use
(in situ) faces the skin forms the area of impact i.e. on it the protective material comes fo rest. The
striking element shall hit the specimen (protective material aiid implant) perpendiculgrly, i.e. the
direction of the striking element’s movement shall be normal te'the implant’s surface. The striking
element shall hit the protective material at the centre of théysurface that during normal lise (in situ)
faces the skin. In a second test with a new sample (new protective material, new ST|MULATOR),
the striking element shall hit the implant’s casing, off<eentrically at what is consideredl to be the
“weakest” exposed point of the STIMULATOR.

NOTE 2  The exit of the leads from the stimulator is not considered the implant’s casing.

Securing of base plates, coverings and similar parts: no special requirements. When perfprming the
test a restriking (e.g. rebound) shall be@yoided.

Mode of operation and monitoring of functions: function monitoring of the implant is nof necessary
during impact testing and it shall jnot be in operation.

Evaluation criteria: the requirements have been met if, after complete performahce of the
procedure for impact testing, both samples continue to comply with the specifications|in 28.8.1b)
and subsequently fulfils-the hermeticity requirements in accordance with 19.6 for grosd leak tests.
An implantable microphone or other transducer might no longer function after the impagt test. This
is acceptable protvided the failure of the microphone or transducer does not require replacement of
the implantabte part of the IMPLANT SYSTEM.

Follow-up‘treatment: none.

Final. measurements: the measurements necessary for review of the specifications of the IMPLANT
SYSTEM as well as the hermeticity test in accordance with 19.6. for gross leak tests.

A test protocol containing the following statements shall be compiled: denomination of standard
and specification, date and time of test, exact description of the sample, impact test procedure
(pendulum hammer or vertical hammer), exact position of the point of impact (e.g. described in a
drawing), type of silicone piece used (e.g. product name, source of product, mechanical properties),
exact description of the testing of specifications prior to and after impact, results of the specification
testing, results of the hermeticity test, results of the entire test.

Compliance shall be confirmed according to test results in point j) above provided by the manufacturer.
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24 Protection of the active implantable medical device from damage caused by
electrostatic discharge

24.1 Replacement:

The implantable part and the NON-IMPLANTABLE PART of the IMPLANT SYSTEM shall be designed and
constructed so that no irreversible change will be caused by an electrostatic discharge, such as might be
experienced during normal conditions of use.

Test:
solution offa
distance of
to the man
SYSTEM sha
inIEC 6100
case of conf
Atleast 10

Complianc
be reset to
when it is d

NOTE

24.2 This

25 Prote

1l withstand the electrostatic discharge test, applied to the external components,as, descr
|0-4-2 (with the climatic conditions as explicitly defined by 8.1.1) with a test voltage of 2 kV in

Hischarges at the 2 kV test voltage and 5 discharges at the 8 kV test voltage $hall be applied.

b shall be confirmed if the IMPLANT SYSTEM operates in a safe mode and if necessary
provide all functions as stated in the manufacturer’s specification-for the IMPLANT SYS
hecked after performing the test above.

Resetting may be accomplished by switching the IMPLANT SYSTEM )off and on.

Subclause is to be left vacant for future editions.

ction of the active implantable medical device from damage caused by

atmospheric pressure changes

25.1 This

25.2 Impl
pressure, y

Test: The
pressure t
documenta
maximum

Complianc

26 Prote

subclause of [SO 14708-1 applies.

hntable parts of an IMPLANT SYSTEM shall be constructed to withstand foreseeable increase
rhich might occur during vocational activities.

device shall be placed i assuitable water pressure chamber and cycled 20 times from amb

» a maximum pressure)which shall be 1,5 times the pressure specified in the manufactuy

tion (see 28.21). The rate of pressure change shall be at least 100 kPa per minute and
pressure shall bedhaintained for at least one minute.

b shall be confirmed by inspection of testprocedures and results provided by the manufacty

ction of the active implantable medical device from damage caused by

tempera

tare changes

act discharge to conductive surfaces and 8 kV in the case of air discharge to insulating surfg

The 1mplantable part shall be completely 1mmersed in a non- metalhc container filled with saline

jlent
er’s
the

rer.

26.1 This subclause of ISO 14708-1 applies.

26.2 This subclause of ISO 14708-1 applies.

18
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27 Protection of the active implantable medical device from electromagnetic non-
ionising radiation

27.1 Replacement:

Implantable parts of an IMPLANT SYSTEM shall not cause HARM because of susceptibility to electrical
interference due to external electromagnetic fields under every circumstance which might be
encountered in public access areas, whether through malfunction of the device, damage to the device,
heating of the device, or by causing local increase of induced electrical current density within the patient.

All ; ; TEM. This
doels not mean that all combinations of settings are considered but at least the following rgpresenting
theworst case: the IMPLANT SYSTEM shall be configured to continuously produce the maximiyim value of

the
adj

manufacturer, supported by the manufacturer’s calculation and data from test studies as a

In d

is present an additional design analysis of the electronic ciseuit shall demonstrate that th

SYS

27.

The
whil
thel

All
the
foll
25

in 6

clinfical setting, if applicable-"The microphone ports may be blocked acoustically and any te

be
nor

Compliance shall’b€ confirmed, if any output signal remains below “comfort level” during e

the
stin

output signal defined in 6.2 on at least two output electrodes. The microphone\serisitiv
sted to the normal clinical setting, if applicable.

pliance shall be confirmed if no permanent damage to the IMPLANT SYSTEM can be dey
r exposure at the upper level given in 27.3 and 27.4 and if during exposure no currents
maximum value of the output signal defined in 6.2 are delivered. to)the tissue. Comp
fonfirmed according to test results or by an inspection of thepretical modelling provi

ase the output current cannot be measured directly or indirectly while the interfer¢

rEM cannot deliver higher output signals than defined.in 6.2.

P Replacement:

function of an IMPLANT SYSTEM shall not be sighificantly influenced by external electromag
ch commonly might be encountered during\hormal daily living. No significant influence
e shall be nolong term discomfort, however some signal degradation may be tolerated durin

Fequirements for not significantly.influenced function in 27.3 to 27.4 shall be met for all
IMPLANT SYSTEM. This does not iiean that all combinations of settings are considered but
wing representing the worst case: the device shall be configured to continuously produ
o (“threshold level”) and 50:% (“comfort level”) of the maximum value of the output sig
.2 on at least two output.electrodes. The microphone sensitivity shall be adjusted to

bwitched off, if applicable. The device shall be programmed such that the input frequ
mally available to.the user shall be applied to the electrodes.

lower leyelof 27.3 and 27.4. During the exposure the IMPLANT SYSTEM may occasional
hulation\signals. In case that the device completely stops stimulation prior to reaching

leve

Is of\27.3 and 27.4 the manufacturer shall declare the level at which this happens (sqg

ty shall be

honstrated
arger than

ltiance shall

ed by the
bpropriate.
bnce signal
e IMPLANT

netic fields
means that
b exposure.

settings of
atleast the
te between
hal defined
he normal
le-coil may
Ency range

Xposure at
y drop out
 the lower
e 28.22.1).
modelling

pliance shall be confirmed according to test results or by an inspection of theoretica

as appropriate.

Additional subclauses:

27.3 Interference signal for frequencies 16,6 Hz < f< 10 MHz

dest studies

The time shape of the interference signal is specified in 27.5. The off-time 79 is 10 ms and the burst-on
time t is given in Tables 101 and 102.
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Table 101 — Peak magnetic field strength Hp

Frequency Peak magnetic field strength Hp
Lower level Burst-on time Upper level Burst-on time

16,6 Hz 340 A/m cw 480 A/m cw

50 Hz 110 A/m cw 1200A/m cw
1,66 kHz 7,0 A/m 10 ms 150 A/m 10 ms
5 kHz 7,0 A/m 10 ms 150 A/m 10 ms
16,6 kHz 70 AI/m 10 ms 150 AI/m 10 ms
50 KHz 7,0 A/m 10 ms 150 A/m 10 ms
166 kHz 7,0 A/m 10 ms 110 A/m 10/ms
500 kHz 4,0A/m 3 ms 26 A/m 1,5 ms
1,66 MHz 2,0A/m 1 ms 55A/m 200 ps
5 MHz 0,15A/m 500 ps 2,9 A/m 50 us

NOTE Thelfields do not have to be homogenous.

27.4 Interference signal for frequencies 10 MHz < f< 3 000 MHz

The interfdrence signal is specified in 27.5.

Table 102 — Peak electric field strength Ep

Frequlency Peak electricfield strength Ep
Lower level Burst-on tinie Upper level Burst-on timg

10 MHz 40 V/m 10 ms.or' cw 200 V/m 400 ps
33 MHz 40 V/m 10.ms or cw 200 V/m 400 ps
100 MHz 40 V/m 10 ms or cw 200 V/m 400 ps
450 MHz 40 V/m 10 ms or cw 200 V/m 400 ps
900 MHz 58 V/m 10 ms or cw 200 V/m 400 ps
1800/MHz 82V/m 10 ms or cw 200 V/m 400 ps
2 450(MHz 86 V/m 10 ms or cw 200 V/m 400 ps

NOTE Th¢ fields do not have te'be homogenous.

27.5 Spedification-efinterference signal

At frequengies, 16-Hz and 50 Hz the interference signal is sinusoidal (continuous wave, cw).
—_—
ANANANANAWANE

v,

Figure 106 — Interference signal at 16 Hz and 50 Hz

At all other frequencies the interference signal is switched carrier.
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Figure 107 — Interference signal at frequencies above 1’kHz

28|Accompanying documentation

Thip clause of ISO 14708-1 applies except as follows.

28.1 Replacement:

Thg accompanying documentation shall include the nante-and address of the manufacturer, fhe address
beingthe postaladdressand telephone number, or the name and address of the authorized reprjesentative,
whgére the manufacturer does not have a registered place of business in the community.

Compliance shall be confirmed by inspection,
28.2 This subclause of ISO 14708-1 applies.

28.8 This subclause of ISO 14708-1applies.

28.4t Replacement:

If the package contains-an/implantable part of an IMPLANT SYSTEM intended to be connected|to another
implantable device r.accessory, the accompanying documentation shall provide informafion on the
conpector specifications, assembly instructions and connector performance determined according to 23.6.

Compliance shalt'be checked by inspection.

28.5 Thigsubclause of ISO 14708-1 applies.

28.6 This subclause of ISO T4708-1 applies.
28.7 This subclause of ISO 14708-1 applies.
28.8 Additional subclauses:

28.8.1 The accompanying documentation shall include the following information for the implantable
part of the IMPLANT SYSTEM, as appropriate:

a) Device description:

a general description, brief explanation of function, available stimulation modes;
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a listing and brief description of other functions (impedance measurement, etc.);
the mass (in grams);

the principal dimensions (in millimetres);

the volume without LEAD (in cubic centimetres);

a listing of the materials which will come into contact with human tissue.

b) Performance characteristics:

amplitude and pulse width of the oUTPUT SIGNAL on a 1 k() resistor (as specified in 6.2);
i;]hpedance measurement accuracy (as specified in 6.3);

leyel of MRI safety (as specified in 22.2);

the default factory settings of the IMPLANT SYSTEM, if applicable;

retommended methods for determining that the implantable part of(the IMPLANT SYSTEM is
functioning properly (e.g. impedance measurement).

c¢) The specification and characteristics for each LEAD and the ELECTRODE'ARRAY:

the electrical configurations (monopolar, number of eleetrically independent electrfode
cohtacts, etc.);

the shape and other characteristics (perimodiolar, drug delivering, etc.);
allsting of the materials used for the conductors, ELECTRODE CONTACTS, and insulation of the LEAD;

a ptatement advising whether the LEAD eontains a MEDICINAL SUBSTANCE as an integral
component, giving the identity of the MEBICINAL SUBSTANCE;

the physical dimensions, including (neminal value):
the length of the LEAD (in millimetres);

the cross sectional dimensions of the ELECTRODE ARRAY at the PROXIMAL and the DIJTAL
ends (in millimetres);

the geometric surface area of the smallest and largest stimulating ELECTRODE CONTACTS
(in square millimetres);

the distanee(s) between ELECTRODE CONTACTS and the distance between the most PROXIMAL
and moOst DISTAL stimulating ELECTRODE CONTACTS (in millimetres);

the cenlector geometry, if applicable (lengths and diameters in millimetres), or a reference to
published connector standards including any designations or markings.

Compliance shall be confirmed by inspection.
28.9 This subclause of ISO 14708-1 applies.
28.10 This subclause of ISO 14708-1 applies.

28.11 This subclause of [SO 14708-1 applies.
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28.12 Replacement:

The accompanying documentation shall contain warning notices appropriate to the intended use and
normal function of the device, including information about the risk due to interference either from or
to the implantable device during other clinical procedures or medical treatments. Examples of such
treatments are those referred to in (but not limited to) 20.2, 21.1 NOTE, 22.2, 22.3 and Clause 27. Where
restrictions are required during treatments (e.g. proximity, energy power levels), the manufacturer will
also need to declare in labelling and/or instructions those circumstances and limits beyond which risk
might exist for the patient.

Compliance shall be checked by inspection.

28.13 This subclause of ISO 14708-1 applies.

28.14 This subclause of [SO 14708-1 applies.

28.15 This subclause of ISO 14708-1 applies. Also refer to 28.12.

28.16 This subclause of ISO 14708-1 applies.

28.17 This subclause of [SO 14708-1 applies.

.18 This subclause of ISO 14708-1 applies.

9 Replacement:
e IMPLANT SYSTEM has an implanted energy-source, the accompanying documentation shall include

rmation about the lifetime of the energy source, both when the IMPLANT SYSTEM is adjusted to the
inal clinical settings specified by the manufacturer and when adjusted to the worst case fonditions.

pliance shall be checked by inspection.
28.20 This subclause of ISO 14708-1 applies.
28.21 This subclause of ISO-14708-1 applies.

28.22 This subclause'of [SO 14708-1 applies.

Additional subclatrse:

28.22.1 The information relating to electromagnetic interference characterization a¢cording to
27.2 shalkbe provided to the clinician upon request.

28.23 This subclause of [SO 14708-1 applies.
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Annex AA

(informative)

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

FU

NDAMENTAL PRINCIPLES

CLAUSES of ISO 14708-1

CLAUSES of ISO 147087
AND ASPECTS COVERED

3 General

brinciples

3.1 Theimp
conditions a

safety of pat|
or, where ap

lants should be designed and manu-

factured in quch a way that, when used under the

hd for the purposes intended, they

will not compromise the clinical condition or the

ents, or the safety and health of users
blicable, other persons, provided that

any risks whlich may be associated with their use
constitute a¢ceptable risks when weighed against
the benefits fo the patient and are compatible with
a high level ¢f protection of health and safety.

8.1 Requires warnings to be
prominent.

*retained

for the desi

(@) elimina
(inherently §

(b) where a
measures in
tion to risks

)] inf
to any short
adopted.

3.2 The solytions adopted by the manufacturer

and construction of the implants

should confgrm to safety principles, taking
account of the generally acknowledged state of the
art. In selectfing the most appropriate solutions,
the manufacfurer should apply the following prin-
ciples in the following order:

or reduce risks as far as possible
afe design and construction),

ppropriate take adequate protection
Cluding alarms if necessary, in rela-
that cannot be eliminated,

rm users of the residual risks due
omings of the protection measures

(This principle is fundamental to
all aspects of a active implantable
medical device addressedby this
standard. This approach is par-
ticularly applicable to the require-
ments in Clauses14, 19 and 21.)

*retained

3.3 Theimg
intended by
manufacturg
they are suit
referred to i
specified by

lants should achieve tlie-performance
the manufacturer and be designed,

d and packaged imsuch a way that
able for one orgnioreé of the functions

h subclause 2t3-Jof ISO/TR 14283], as
the manufacturer.

10.4 Requires accompanying
documentation to be physically
associated with the device.

*retained

24
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FUNDAMENTAL PRINCIPLES

CLAUSES of ISO 14708-1

CLAUSES of ISO 14708-7
AND ASPECTS COVERED

3.4 The characteristics and performances
referred to in subclauses 3.1, 3.2 and 3.3 should

19.2 Requires power source
depletion indicator.

*replacement

not be adversely affected to such a degree that the
clinical conditions and safety of the patients and,
where applicable, of other persons are compro-

19.3 Defines methodology to
ensure single fault conditions are
not a hazard.

*retained

mised during the lifetime of the implant as indi-
cated by the manufacturer, when the implant is
subjected to the stresses which can occur during

23.1 Defines drop test for non-
implantable parts.

* replacement

normal conditions of use.

23.2 Defines vibration test for

* replacement

patient carried parts.

23.3 Sets test of tensile strength
(leads, etc.).

* replacement

23.4 Requires strain relief (leads,
etc.).

* retained

23.5 Requires fatigue resistance
(leads, etc.).

* replacement

23.6 Requires connections to be
reliable.

* replacement

26.1 Requires protection from
heat from powered non<{mplanta-
ble parts.

*retained

28.4 Requires disclosure of maxi-
mum proven conhector retention
strength.

* replacement

unintended effects caused by the
device.

28.23 Requires warning against |* retained
patienténtry into hazardous envi-
ronngejits.
3.5 | The implants should be designed, manu- 7.2"'Requires sterile pack to be *retained
factured and packed in such a way that their protected by sales packaging.
characteristics and performances during their - - N .
intgnded use will not be adversely affected dur- (110'1 b]lkequlres packaging to be retained
ing fransport and storage taking account of the urapble.
instructions and information provided by the 10.2 Requires packaging to be *retained
manufacturer. protected against the effects of
humidity.
10.3 Requires markings on the *retained
sales package to be indelible.
12.3 Requires markings on the * retained
sterile pack to be indelible.
26.2 Requires device to be * retained
protected against the effect of
temperature changes.
3.6 | Anyundesirable side-effect should constitute |19.3 Defines methodology to * retained
an dc€eptable risk when weighed against the per- |ensure single fault conditions are
fOrl IdIICTOS illLClldCd. 1ot a lldel \:‘l
19.4 Requires investigation of *retained

19.5, 19.6 additional requirements

4 Specific principles regarding design and constru

ction

4.1 Chemical, physical and biological properties

4.1.1 The implants should be designed and
manufactured in such a way as to guarantee the
characteristics and performances referred to in
Clause 3 of the “General principles”. Particular
attention should be paid to:
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FUNDAMENTAL PRINCIPLES

CLAUSES of ISO 14708-1

CLAUSES of ISO 14708-7

implant.

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

biocompatibility.

AND ASPECTS COVERED
4.1.1 (a) the choice of materials used, particularly |14.3 Requires investigation of *retained
asregards toxicity and, where appropriate, flam- |biocompatibility.
mability,
4.1.1 (b) the compatibility between the materials |14.3 Requires investigation of *retained

tured and p3

4.1.2. The implants should be designed, manufac-

ckedinsuch awavastominimize the

14.2 Defines test for particulate

contamination

* replacement

risk posed b
persons invd
of the implaf
of the intend
attention sh
and to the dy

p contaminants and residues to the
lved in the transport, storage and use
its and to the patients, taking account
ed purpose of the product. Particular
uld be paid to the tissues exposed
ration and frequency of exposure.

14.3 Requires investigation of
biocompatibility.

* retained

4.1.3 Thein
facturedin g
with the maf
which they e
use or durin
are intended
they should

such a way a
products cof
and restricti
that their pe
ance with th|

iplants should be designed and manu-
uch a way that they can be used safely
erials, substances and gases with
nter into contact during their normal
b routine procedures; if the implants
to administer medicinal products

be designed and manufactured in

5 to be compatible with the medicinal
cerned according to the provisions
ons governing these products and
Iformance is maintained in accord-

E intended use.

19.5 Demonstrate compatibility
with medicinal substances

*replacement

4.1.4 Whersg
gral part,as
may be cons
defined in sy
which is liab
ancillary

safety, quali
should be ve
purpose of t

an implant incorporates, as an inte-
ubstance which, if used separately,
dered to be medicinal product as
bclause 2.4 [of ISO/TR 14283] and

e to act upon the body with action

to that of the implant, the

y and usefulness of the substance
rified, taking account of the intended
e implant.

14.4 Requirementfor quality and
safety of incorporated medicinal
substances.

*retained

4.1.5 Thein
factured in s
the risks poq
implant.

hplants should be designed and'manu-
uch a way as to reduce to a nfinimum
ed by substances leakingfron'the

25 Requires implanted parts to
withstand pressure changes.

*retained

25.2 additional requirements

4.1.6 Impla
factured in g
possible, risl
of substance
the implant

hts should be designed 'and manu-
uch a way as to réduce, as much as

ks posed by the{unihtentional ingress
s into the implant taking into account
nd the natupe of the environment in

25 Requires implanted parts to
withstand pressure changes.

*retained

25.2 additional requirements

should be de
or reduce as

signed in such a way as to eliminate
far as possible the risk of infection

to the patient, user and third parties. The design
should allow easy handling and, where necessary,
minimize contamination of the implant by the
patient or vice versa during use.

plied sterile.

which it is intended to be used.

4.1.7 ImplaptsShould be designed and manufac- |19.3 Requires a design analysis |* retained
tured in sucl away as to minimize the risks to the |and defines the methodology for

patient or user by the systems, including software. [the analysis.

4.2 Infection and microbial contamination

4.2.1 The implants and manufacturing processes |14.1 Requires device to be sup- *retained

26
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CLAUSES of ISO 14708-1

CLAUSES of ISO 14708-7

should distinguish between identical or similar
products sold in both sterile and non-sterile
condition.

requires that implantable parts
of an active implantable medical
device be provided sterile.)

AND ASPECTS COVERED
4.2.2 Tissues of animal origin should originate (Not applicable to active implant-
from animals that have been subjected to vet- able medical devices)
erinary controls and surveillance adapted to the
intended use of the tissues.
Information on the geographical origin of the ani-
mals should be retained by the manufacturer.
Processing, reservation, testing and handling
of tissues, cells and substances of animal origin
Shon]r‘ be carried gutsoasto r\v‘nvn“n nhflmn]
secqrity. In particular safety w1th regard to
viryses and other transferable agents should
be gddressed by implementation of validated
metfhods of elimination or viral inactivation in the
coufse of the manufacturing process.
4.2.8 Implants delivered in a sterile state should |7.1 Requires device to be supplied | * retained
be designed, manufactured and packed in protec- |in non-reusable pack.
tive|packaging which provides a microbial barrier . . % .
to epsure that they are sterile when placed on the 7.2 tRetqléllr)es stlerlle piCk to be retained
mariket and remain sterile, under the storage and protected by sales packaging.
trargsport conditions stipulated by the manufac- 10.1 Requires packaging to he * retained
turgr, until the protective packaging is damaged |durable.
or opened. - - -
10.2 Requires packaging'to be *retained
proof against the effects of humid-
ity.
11.7 Requires eontents of sterile |* retained
pack to be déeclared or visible.
11.9 Requires the sterile packto |* retained
be marked with the instructions
for'opening it.
12.1 Applies ISO 11607 to the *retained
reusable pack.
12.2 Shall be apparent if sterile |* retained
pack has been opened.
14.1 Requires device to be sup-  |* retained
plied sterile.
4.2.4 Implants delivered in a-sterile state should |14.1 Confirmed if device steri- * retained
havp been manufactured andisterilized by an lized by a validated process.
appfopriate, validated methed.
4.2.p Implants intendédto be sterilized should 14.1 Requires device to be sup-  |* retained
be rhanufactured ifvappropriately controlled (e.g. |plied sterile.
tal ditions.
envjronmental) conditions 14.2 Defines test for particulate |* revised
contamination
4.2.p Packaging systems for non-sterile implants |(Not applicable because subclause |*idem
shopild’keep the product without deteriora- requires that implantable parts
tiontatthetevelof cleantinessstipwlatedand; ofanactive-mplantable-medicat
if the implants are to be sterilized prior to use, device be provided sterile.)
minimize the risk of microbial contamination;
the packaging system should be suitable taking
account of the method of sterilization indicated by
the manufacturer.
4.2.7 The packaging and/or label of the implant | (Not applicable because subclause |*idem

4.3 Construction and environmental properties
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on use shoul
instructions

4.3.1 Ifthe implantisintended for use in combi-
nation with other devices or equipment, the whole
combination, including the connection system
should be safe and should not impair the specified
performances of the devices. Any restrictions

d be indicated on the label or in the
for use.

AND ASPECTS COVERED
9.9 Requires implantable connec- |* retained
tors to be identified on sales pack.
11.8 Requires implantable con- |* retained

nectors to be identified on sterile
pack.

23.6 Requires connector reten-
tion force to be specified.

* replacement

28.4 Requires disclosure of maxi-

* replacement

mum proven connector retention
strength.

pressure ratj

o, dimensional and where appropri-

ate ergonomlic features,

28.5 Requires provision of *retained
information on accessories that
might be required to facilitate the
intended use of the device.
4.3.2 Implapts should be designed and manufac-
tured in sucl a way as to remove or minimize as
far as is posdible:
4.3.2 (a) thgrisk of injury, in connection with 15.1 Setsrequirement for sur- * retaihed
their physicql features, including the volume/ faces of non-implantable parts.

15.2 Requires implantable parts
to have appropriate physicalform.

* replacement

foreseeable
magnetic fie
electrostatid
variations ir

4.3.2 (b) ris]ks connected with reasonably

environmental conditions, such as
ds, external electrical influences,
discharge, pressure, temperature or
pressure and acceleration,

23.1 Defines drop test forhon-
implantable parts.

*replacement

23.2 Defines vibratigH test for
patient carried parts.

*replacement

24 Defines.electrostatic dis-
charge test.for non-implantable
parts.

* replacement

25 Requires implanted parts to

be'proof against pressure changes.

*retained

25.2 additional requirements

26.2 Requires implantable
devices to be undamaged by
extremes of temperature in
transit.

* retained

27 Defines requirement for elec-
tromagnetic immunity.

* replacement

27.2,27.3,27.4,27.5 additional
requirements

28
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AND ASPECTS COVERED

4.3.2 (c) therisks of reciprocal interference with
other devices (such as defibrillators or high fre-
quency surgical equipment) normally used in the
investigations or for the treatment given,

20.1 Requires defibrillation pro-
tection of external ecg leads.

*not applicable to cochlear
implants

20.2 Defines test to prove defi-
brillation protection of implanted
device.

*retained

21 Requires protection against
diathermy, etc.

* replacement

22 Requires protection against

*retained

diagnostic ultrasound.

22.2,22.3 additionalspquirements

28.12 Requirement for warning
notices.

* replacement

28.13 Requires warning about
monitoring device in case of dia-
thermy etc.

* retained

28.14 Requires warning not to
expose device to therapeutic levels
of ultrasound.

*retained

28.15 Requires warning ahout
the effect of therapeuticdrradia-
tion on implanted devices:

* retained

4.3.p (d) risks which may arise where mainte-
nange and calibration are impossible, including
(if applicable): - excessive increase of leakage cur-
rents, - ageing of the materials used, - excess heat
gengrated by the implant, - decreased accuracy of
any|measuring or control mechanism.

17 Requires investigation of
local heating caused by faulty
implanted deyice.

* retained

19.1 Requires a design analysis.

*retained

19.2 _Requires power source
deplétion indicator.

*replacement

4.3.B Implants should be designed and manufac-
turgd in such a way as to minimize the risks of fire
or ekplosion during normal conditions and fault
conflitions. With the risks during “normal condi-
tionfs and fault conditions” are meant those risks
which have been determined by a risk ‘analysis.
Parficular attention should be paidteimplants
whase intended use includes exptsure to flamma-
ble $ubstances or to substances which could cause
conjbustion.

5) Applies IEC 60601-1 to the non-
implantable parts of the active
implantable medical device.

*retained

4.4 |Implants with a measbring function

4.4.l Implants withyameasuring function should
be designed and mdnufactured in such a way as to
proyide sufficiéntiaccuracy and stability within
appfopriatelimtits of accuracy and taking account
of the intefided purpose of the implant. The limits
of agcufracy should be indicated by the manufac-
turgr.

5 Applies [EC 60601-1 to the non-
implantable parts of the active
implantable medical device.

* replacement

4.4.1.1 The measurements, monitoring and
display scale should be designed in line with ergo-
nomic principles, taking account of the intended
purpose of the implant.

5 Applies IEC 60601-1 to the non-
implantable parts of the active
implantable medical device.

* replacement

4.41.2 When an implant or its accessories bear
instructions required for the operation of the
implant or indicate operating or adjustment
parameters, by means of a visual system, such
information must be understandable to the user
and, as appropriate, the patient.

13.4 Requirement about visual
indicators.

*retained

5 Applies IEC 60601-1 to the non-
implantable parts of the active
implantable medical device.

* replacement

4.4.2 The measurements made by implants with
a measuring function should be expressed in units
conforming to the provisions of the ISO 31 series.

5 Applies IEC 60601-1 to the non-
implantable parts of the active
implantable medical device.

* replacement
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AND ASPECTS COVERED
4.5 Protection against radiation
4.5.1 General (See more particular require-
ments below).
Implants should be designed and manufactured )
in such a way that exposure of patients, users and
other persons to radiation be reduced as far as
possible compatible with the intended purpose,
while not restricting the application of appropri-
ate specified levels for therapeutic and diagnostic
purposes.
4.5.2 Intended radiation (Not applicable to active implant- |* idem
able medical devices).
4.5.2.1 Whdre implants are designed to emit — —
hazardous lqvels of radiation necessary for a
specific medfical purpose, the benefit of which is
considered tp outweigh the risks inherent in the
emission, th¢ implants should be designed and
manufacturgd to ensure reproducibility and toler-
ance of relevjant variable parameters.
4.5.2.2 Whdre implants are intended to emit — —
potentially Hazardous, visible and/or invisible
radiation, they should be fitted, where practicable,
with visual displays and/or audible warnings of
such emissidns.
4.5.3 Unintg¢nded radiation 9.1 Requires markingswarning |* retained
. of any radioactive substances.
Implants shquld be designed and manufactured y
in such a wa} that exposure of patients, users and [18.1 Requirementfor sealed *retained
other persor]s to the emission of unintended, stray |sources.
ttered|fradiation is reduced as f: ible. R\< .
or scatterediradiation1s reducec as far as possivie. | g » Requires justification of *retained
radiatiomdose on patient.
18.3\/Requires radiation dose as |* retained
lewa’s is possible.
28.2 Requires information to *retained
be provided about radioactive
substances.
4.5.4 Instryctions (Notapplicable to active implant- |*idem
N . . . able medical devices).
The operatirg instructions for implants'emitting
radiation sh¢uld give detailed information as
to the natur¢ of the emitted radiation, means of
protecting the patient and the\user and on ways
of avoiding rhisuse and of.elitninating the risks
inherent in yse.
4.6 lonizing radiation (Not applicable to active implant- |* idem
able medical devices).
4.6.1 Implaptsintended to emit ionizing radia- — —

tion should be designed and manufactured in
such a way as to ensure that, where practicable,
the quantity, geometry and quality of radiation
emitted can be varied and controlled taking into
account the intended use.

4.6.2 Implants emitting ionizing intended for
diagnostic radiology should be designed and man-
ufactured in such a way as to achieve appropri-
ate image and/or output quality for the intended
medical purpose while minimizing radiation expo-
sure of the patient and user.

30

© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=7e4f7706787cb392123c3084ac15a526

1SO 14708-7:2013(E)

FUNDAMENTAL PRINCIPLES

CLAUSES of ISO 14708-1

CLAUSES of ISO 14708-7
AND ASPECTS COVERED

4.6.3 Implants emitting ionizing radiation,
intended for therapeutic radiology should be
designed and manufactured in such a way as to
enable reliable monitoring and control of the
delivered dose.

4.7 Principles for implants connected to or equipped with an energy source

4.7.1 Implants incorporating electronic program-
mable systems should be designed to ensure the

rep -xafahi]ihrr reliabilitv and pnrfnrm anceofthese

19.3 Requires a design analysis
and defines the methodology for

the analvsis

* retained

sysfems according to the intended use. in the
event of risks (of the system) as determined by
ari§k analysis for the particular device/system,
appfopriate means should be adopted to eliminate
or reduce as far as possible their risk.

4.7.2 Implants where the safety of the patients
deppends on an internal power supply should be
equjpped with a means of determining the state of
the power supply.

19.2 Requires power source
depletion indicator.

* replacement

4.7.3 Implants should bear - if practical and
appfopriate - a code by which they and their
marufacturer can be unequivocally identified
(pafticularly with regard to the type of implant);
it sjould be possible to read this code, if necessary,
without the need for a surgical operation.

13.3 Requirement stated and
expanded.

* replacement

28.6 Requires an explahation
of code to be providediwith the
device.

*retained

4.7.4 Implants where the safety of the patients
depends on an external power supply, the external
power supply should include an alarm system to
sigrjal any power failure.

5 Applies IEC60601-1 to the non-
implantable parts of the active
implantable medical device.

* replacement

4.7.% External devices intended to monitor one or
morje clinical parameters from an implant should
be gquipped with appropriate alarm systems to
alerjt the user of situations which could lead to
death or severe deterioration of the patient’s\state
of hpalth.

5 _Applies IEC 60601-1 to the non-
implantable parts of the active
implantable medical device.

*replacement

4.7.6 Protection against electrical risks

4.7.6.1 Implants should be designed.and manufac-
turd¢d in such a way as to avoid, as-far as possi-
ble,|the risk of accidental electric shocks during
norfnal conditions and faulttonditions provided
the jmplants are installedycorrectly. With the
risKs during “normalconditions and fault condi-
tionfs” are meant these risks which have been
det¢rmined by,a kisk analysis for the particular
devjce(s).

5 Applies IEC 60601-1 to the non-
implantable parts of the active
implantable medical device.

* replacement

16.1 Sets safety limits for leakage
currents from non-implantable
parts.

* replacement

4.7.6.2 Active implants should be designed and
marnufactured in such a way as to minimize the
risks connected with the use of energy sources

16.2 Sets safety limits for leakage
currents from implantable parts.

* replacement

with particular reference, where electricity is
used, to insulation, leakage currents and over-
heating of the devices.

4 QD . . 1 - 1
10,0 REYUITTS TESUITE UT'TICTLINITAdl

" PP
TTOC appIIcapit to coT \lear

insulation (leads, etc.). implants
17 Requires investigation of *retained
local heating caused by implanted

device.

26.1 Requires protection from *retained

heat from powered non-implanta-
ble parts.

4.7.7 Protection against mechanical risks

4.7.7.1 Implants should be designed and manufac-
tured in such a way as to protect the patient and
user against mechanical risks connected with, for
example, resistance, stability and moving parts.

5 Applies IEC 60601-1 to the non-
implantable parts of the active
implantable medical device.

* replacement
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4.7.7.2 Implants should be designed and manu-

facturedins
arising from

uch a way as to minimize the risks
vibration generated by the implants,

taking account of technical progress and of the

means available for limiting vibration, particu-

larly at source, unless the vibrations are part of
the specified performance.

5 Applies IEC 60601-1 to the non-
implantable parts of the active
implantable medical device.

*replacement

4.7.7.3 Implants should be designed and manu-

facturedins

uch a way as to minimize the risks

5 Applies IEC 60601-1 to the non-
implantable parts of the active

*replacement

arising from|
technical pr
reduce noise
noise emitte

The noise emitted, taking account ot
gress and of the means available to

, particularly at source, unless the

d is part of the specified performance.

Implantable medical device.

4.7.7.4 Ternj
tricity, gas o
supplies whi
designed an
minimize all

inals and connectors to the elec-

I hydraulic and pneumatic energy
ch the user has to handle should be
l constructed in such a way as to
possible risks.

5 Applies IEC 60601-1 to the non-
implantable parts of the active
implantable medical device.

* replacement

4.7.8 Protedtion against the risks posed to the patient by energy supplies or substances

4.7.8.1 Implants should be designed and con- 19.3 Requires a design analysis |*Tetained
structed in uch a way that the proper function- |and defines the methodology for.

ing of the programming and control systems, the analysis.

including software, do not jeopardize the safety

of the patienft and of the user taking account of the

intended usg.

4.7.8.2 Implants designed to supply energy 5 Applies IEC 60601<sto the non- |* retained

or administd
designed an
flow-rate ca
enough to m|

r medicinal substances should be

L constructed in such a way that the
h be set and maintained accurately
fnimize the risk to the patient.

implantable parts«ofithe active
implantable medical device.

4.7.8.3 Imp
nal products
to preventa
flow-rate th

ants designed to administer medici-
should incorporate suitable means
id/or indicate any inadequacies in the
t could pose a danger.

5 Applies IEC 60601-1 to the non-
implantable parts of the active
implantable medical device.

* replacement

4.7.8.4 Impl
or administd
designed an
are incorpon
tal release o
medicinal sy

nts designed to supply energy

r medicinal substances should/beg,

I constructed so that suitablé means

ated to minimize the risk-of acciden-
dangerous levels of energy or the
bstance.

5 Applies IEC 60601-1 to the non-
implantable parts of the active
implantable medical device.

*replacement

4.8 Informdg

tion supplied by the manufacturer

4.8.1 Eachi
information
the manufac
and knowled

This inform4

mplant should;be accompanied by the
heeded todise'it safely and to identify
furer, taking account of the training
ge of the-potential users.

tien comprises the details on the

ings shall be indelible.

10.4 Requires accompanying *retained
documentation to be physically

associated with the device.

12.3 Requirement that any mark- |* retained

label and thedatamthemstructiomsforuse:

As far as practicable and appropriate, the informa-
tion needed to use the implant safely should be set
out on the implant itself and/or on the packaging
for each unit or, where appropriate, on the sales
packaging. If individual packaging of each unit is
not practicable, the information should be set out
in the leaflet supplied with one or more implants.

Instructions for use should be included in the
packaging for e every implant.
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4.8.2 Where appropriate, this information should
take the form of symbols. Any symbol or identi-
fication colour used should conform to interna-
tional standards. Where no standards exist, the
symbols should be described in the documenta-
tion supplied with the implant.

4. Allows use of symbols, abbre-
viations and identification colours.

*retained

4.8.3 The label should bear the following particulars:

4.8.3 (a) the name or trade name and address of
the annfqrfnrnr;

5 Invokes the labelling require-
mentsof IEC60601-1 fornon-

* replacement

implantable parts.

9.2 Requires name and address of | * retained
manufacturer on the sales pack.
11.1 Requires identification of *retained

manufacturer on sterile pack.

4.8.B (b) the details strictly necessary for the
usef to identify the implant and the contents of the
packaging;

9.3 Requires description of
device and model designation on
the sales pack.

* replacement

9.4 Requires marking with char=
acteristics sufficient to identify
device.

* retained

9.8 Requires sales pack/'to bear
information about ac¢cessories
provided.

* retained

9.10 Requirnes supplementary
description, if 9.3 and 9.4 are inad-
equate to declare purpose.

*retained

11.6.“Requires description of
device and mode designation on
the sterile pack.

*retained

11.7 Requires identification of
contents of sterile pack.

*retained

4.8.B (c) where appropriate, an indication that
the fontents of the packaging are sterile*(e.g.
“STERILE");

9.5 Requires statement that the
package has been sterilized.

*retained

11.2 Requires declaration that
the package and its contents have
been sterilized.

*retained

11.3 Requires display of the
“sterile” symbol

*retained

4.8.B (d) whereappropriate, the batch code or the
seripl numberypréceded by an appropriate identi-
ficafion (e.g-LOT” or “SN” respectively);

9.3 Requires batch code or serial
number on the sales pack.

* replacement

11.6 Requires batch code or serial
number on the sterile pack

* retained

4.8.B (¢) where appropriate, an indication of the

9.7 Requires marking of a “use-

* replacement

date by which the implant should be used;

before date”.

purpose.

11.5 Requires marking of a “use- |* retained
before date”.
4.8.3 (f) anindication that the implant is for 28.18 Requires and defines *retained
single use; warning notice about reuse of the
device.
4.8.3 (g) where appropriate, any indication of 9.12 Requires marking of special |* retained
special purpose (e.g. “custom-made device” or purpose.
exclusively for clinical investigations”); 11.10 Requires marking of special | * retained
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numbers or

actions to bd
potential ris
able compon

batches, to allow all appropriate
taken following discovery of any

k posed by the implants and detach-
ents.

AND ASPECTS COVERED
4.8.3 (h) any special storage and/or handling 9.11 Requires marking with *retained
conditions; information on any exceptional
environmental or handling con-
straints.
4.8.3 (i) any special operating instructions; (For implantable parts of an
active implantable medical device,
all operating instructions are
provided in the accompanying
documentation.)
4.8.3 (j) any warnings or precautions to take; (In the general case, warnings
and precautions except for those
dealing with special handling
conditions [see 4.8.2 (h)] should
be described in the accompanying
documentation instead of on the
label.)
4.8.3 (k) foractive implants, month and year of |9.6 Requires marking and defines |* retained
manufacturg; format.
11.4 Requires marking and * rétained
defines format.
4.8.3 (1) if applicable, method of sterilization 11.2 Requires method of sterili=\{ | * retained
zation to be marked.
4.8.4 If the Intended purpose of the implant is 9.10 Requires supplementary *retained
not obvious fo the user, the manufacturer should |description, if 9.3 and 94.are inad-
clearly statelit on the label and in the instructions |equate to declare pugpose.
for use.
4.8.5 Whergver reasonable and practicable, the |8.2 Requires itiiplanted partsto |*retained
implants and detachable components should be be traceable.
identified, where appropriate in terms of serial 131 Requires identification * retained

of manufacturer, model, etc. on
device.

13.2 Requires that if different
power sources might have been
used, the actual source used shall
be identified.

*replacement

side-effects;

clause 3.3 [of I[SO/TR 14283] and any undesirable

4.8.6 Wher¢ appropriate, the instructionsfor use should contain the following particulars:
4.8.6 (a) thgq details referred to in 4.8,3, with the [28.1 Requires name and address |* replacement
exception of|(d), (e) and (k); of manufacturer.
28.3 Requires description of the |* retained
device.
28.16 Requires statement that *retained
implantable parts of a device have
been sterilized.
28.18 Requires and defines *retained
warning notice about reuse of the
device.
28.21 Requires marking with *retained
information on any exceptional
handling constraints.
4.8.6 (b) the performances referred to in sub- 28.8 Requires information to be |* retained

provided about the intended use
and characteristics, and about
possible side effects.

28.8.1 additional subclause

34
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4.8.6 (c) ifthe implant should be used with or
connected to other medical devices or equipment
in order to operate as required for its intended
purpose, sufficient details of its characteristics to

28.4 Requires disclosure of maxi-
mum proven connector retention
strength.

*replacement

spetified risks in connection with implantation of
the jmplant;

avoiding hazards during implanta-
tion are provided.

identify the correct implants or equipment to use _28f'5 Retqulres provision Ofth t retained
in order to obtain a safe combination; thformation on accessories tha
might be required to facilitate the
intended use of the device.
28.9 Requires information to *retained
allow selection of r‘nvirn’ acces-
sories and related devices.
4.8.p (d) all the information needed to verify 28.10 Requires definitive instruc- | * retained
whgther the implant is properly used and can tions for use to be provided.
opelate correctly and safely, plus, where appro-
pridte, information allowing the lifetime of the
enefgy source to be established;
4.8.p (e) where appropriate, information to avoid | 28.11 Requires information on *retained

4.8.p (f) information regarding the risks of
reciprocal interference posed by the presence of

28.12 Requires warning notices
on hazards arising from interac-

* replacement

intention that they be sterilized before use, the
instfructions for cleaning and sterilization should
be guch that, if correctly followed, the implant wilk
still comply with the principles in Clause 3 [of ISQ/
TR 14283];

the fmplant during specific investigations or treat- | tion.

ment;

4.8.p (g) the necessary instructionsin the event |28.17 Requires precautions for *retained
of damage to the sterile packaging and, where dealing with opened or damaged

appfopriate, details of appropriate methods of sterile pack.

resterilization;

4.8.p (h) where implants are supplied with the 28.17 .Requires instructions for  |* retained

sterilizing accessories that are
provided non-sterile.

4.8.p () details of any further treatment oxhan-
dlinlg needed before the implant can bewsed (for
exanple, sterilization, final assemblyJ;

(Not applicable because subclause
requires that active implant-

able medical device be provided
sterile.)

4.8.b (j) inthe case of implants emitting radiation
for medical purposes, details'of the nature, type
intgnsity and distributien‘ofthis radiation.

(Not applicable to active implant-
able medical devices).

The|instructions for.use should also include
details allowing themredical staff to brief the
patient on any,eontra-indications and any precau-
tiors to be taken. These details should cover in

28.19 Requires information
allowing the lifetime of the energy
source to be estimated.

* replacement

sure to, in reasonably foreseeable environmental
conditions, e.g. to magnetic fields, external electri-
cal influences, electrostatic discharge, pressure

or variations in pressure, acceleration, thermal
ignition sources;

precautions to avoid adverse envi-
ronments.

parficulasg 28.20 Requlres information on retained
precautions to be taken to prevent

4.8.p (K) “precautions to be taken in the event of |adverse effects from changes in

chahges'in the performance of the implant: device performance

4.8.6 (1) precautions to be taken as regards expo- |28.22 Requires warnings on *retained

28.22.1 additional subclause

4.8.6 (m) adequate information regarding the
medicinal product or products which the implant
in question is designed to administer, including
any limitations in the choice of substances to be
delivered

28.7 Requires information about
medicinal products which the
device is designed to administer.

*retained
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subclause 4.1.4 [of ISO/TR 14283];

provided about the intended use
and characteristics, and about
possible side effects.

AND ASPECTS COVERED
4.8.6 (n) precautions to be taken against any 28.24 Requires information on *retained
special, unusual risks related to the disposal of the | proper disposal of the device.
implant;
4.8.6 (0) medicinal products incorporated into 28.8 Requires information to be |* retained

28.8.1 additional subclause

4.8.6 (p) degree of accuracy claimed for implants
with a meas lring function

Not applicable

4.9 Clinicaljevaluation

Where confdrmity with the fundamental principles for implants should be based on clinical data, as in 3.6 [of [SQ}

tions carried out in a way that protects the human
subjects and|ensures the scientific conduct of the
investigation.

unintended effects caused by the
device.

TR 14283] stich data should be established by either:

4.9 (a) acorppilation of the relevant scientific 19.4 Requires investigation of *retained
literature currently available on the purpose unintended effects caused by the

intended by the manufacturer, or device.

4.9 (b) the 1fesults of all the clinical investiga- 19.4 Requires investigation of * retaimed

36
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Relationship between the clauses of this part of ISO 14708 and the
fundamental principles listed in Annex A

Sleclause Relevant fundamental principle Subclause | Relevant fundamenta'l principle
4 4.8.2 11.6 4.8.3 (b) and 4.8.3 (d)
5 441,44.1.1,44.1.2,44.2,4.74, 11.7 4.8.3 (b) and“4,2:3
4.7.5,4.7.71,4.7.7.2,4.7.7.3,4.7.7.4,
4.7.8.2,4.7.8.3,4.7.8.4,4.8.3 and
4.8.6.(p)
7.1 4.2.3 11.8 47341
7.2 3.5and 4.2.3 119 472.3
8.1 3.1 11.10 4.8.3 (g)
8.2 4.8.5 12.1 4.2.3
9.1 4.5.3 12:2 4.2.3
9.2 4.8.3 (a) 123 3.5
9.3 4.8.3 (b) and 4.8.3 (d) 131 4.8.5
9.4 4.8.3 (b) 13.2 4.8.5
9.5 4.8.3 (o) 13.3 4.7.3
9.6 4.8.3 (k) 13.4 441.2
9.7 4.8.3 (e) 14.1 4.2.1,4.2.3,4.2.4and 4.2.5
9.8 4.8.3 (b) 14.2 4.1.2 and 4.2.5
9.9 431 14.3 4.1.1 (@), 4.1.1 (b) and 4]1.2
9.1 4.8.3 (b) and@.84 14.4 414
9.11 4.8.3 (h) 15.1 4.3.2 (a)
9.12 4.8.3Ag) 15.2 4.3.2 ()
10.1 3-5vand 4.2.3 16.1 4.7.6.1
10.2 3:5 and 4.2.3 16.2 4.7.6.2
10.3 3.5 16.3 4.7.6.2
10.4 3.3and 4.8.1 17 4.7.6.2and 4.3.2 (d)
11. 4.8.3(a) 181 453
11.2 4.8.3 (c)and 4.8.3 (1) 18.2 4.5.3
11.3 4.8.3 (o) 18.3 4.5.3
11.4 4.8.3 (k) 19.1 4.3.2 (d)
11.5 4.8.3 (e) 19.2 3.4,4.3.2 (d) and 4.7.2
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Subclause | Relevant fundamental principle Subclause | Relevant fundamental principle

19.3 3.4,3.6,4.1.7,4.7.1 and 4.7.8.1 28.4 3.4,4.3.1 and 4.8.6 ()
19.4 3.6, 4.9 (a) and 4.9 (b) 28.5 4.3.1and 4.8.6 (¢)
19.5 413 28.6 4.7.3
20.1 4.3.2 (0) 28.7 4.8.6 (m)
20.2 4.3.2 (0) 28.8 4.8.6 (b) and 4.8.6 (0)
21 4.3.2 (0) 289 4.8.6 (0)
23.1 3.4 and 43.2 (h) 2810 486 (d)
23.2 3.4 and 4.3.2 (b) 28.11 4.8.6 () o)
23.3 3.4 28.12 432()and 486 () %
23.4 3.4 28.13 432 (0 A
23.5 3.4 28.14 432 (0 AQY
23.6 3.4 and 4.3.1 28.15 432() W
24 4.3.2 (b) 28.16 4.8.6 (a) [3:8.3 (c)]
25 4.3.2 (b) 28.17 4.8.6 (8)yand 4.8.6 (h)
26.1 3.4 and 4.7.6.2 28.18 4.8%)(a) [4.8.3 (£)]
26.2 3.5 and 4.3.2 (b) 28.19 R
27 432 (b) 2820 O\ [4.86 (K
28.1 4.8.6 (a) [4.8.3 (a)] 28217 |4.8.6 (a) [4.8.3 ()]
28.2 4.5.3 2822 4.8.6 (1)
28.3 4.8.6 (a) [4.8.3 (b)] (28123 3.4

AA\ 28.24 4.8.6 (n)

\UJ
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Annex CC
(informative)

Notes on EN 45502-2-3 (basis for this part of ISO 14708)
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[5.4
not

5 part of ISO 14708 provides background on the development of EN 45502 and its attempts
essential requirements of Directive 90/385/EEC. In many clauses, the standard doés this
rticular aspect of the essential requirements and specifying an assessment procedure or

some hazards, EN 45502 prescribes specific requirements along with~compliance]
leakage current levels) which, if met, would satisfy an aspect of the \€ssential requi
Directive. For other hazards, this part of ISO 14708 requires risksto be assessed and|
rding to ISO 14971. Compliance is checked by review of the risk frahagement file prov

bme cases, no laboratory test oflimited duration can provideadequate assurance of the chat

) requires the device manufacturer to prepare documented studies suitable for expert re

2 Notes on specific subclauses

following notes on some of the provisions’of this part of ISO 14708 are provided a
erstanding. This annex is directed towards those who are familiar with the construc
ctive implantable medical devices but-have not themselves participated in drafting t
14708. The notes in this annex carry the numbers of the relevant clauses of this part of
refore, paragraph numbering in the'annex is not consecutive.

rtfrom Clauses 5, 7, and 8, theelauses of this part of ISO 14708 are arranged so they can bg
bquence proceeding from\checking markings on the outside of the sales pack, then the cq
he sales pack, and so_on-through to tests on the device, and finally to checks of the acc
umentation.

he future.
0.4] The USE-BEFORE-DATE is required in 9.7 and 11.5.

| While operating the BODY WORN PART (e.g. changing batteries) the patient becomes an ope

to quantify
y detailing
test.

measures
rements of
identified,
ded by the

acteristics

particular design, or ensure the performance of the deviceafter several years’ implantation. EN 45502

view.

£ an aid to
fion or use
his part of
I1SO 14708;

addressed
nstruction
bmpanying

.2],[3.3.3],[3.3+4]/[3.3.5] Most currently NON-IMPLANTABLE PARTS could become implanftable parts

rator and is

a‘patient in the sense of the IEC 60601-1 and therefore requirements for leakage currents d

p not apply.

[5.2] EN45502-1:1997,5.1, defines those requirements applicable for the NON-IMPLANTABLE PART. These
cover electrical safety aspects and EMC requirements, etc., found in IEC 60601-1-2. Current IMPLANT
SYSTEMS technology utilizes the transfer of energy through inductive RF coupling between the NON-
IMPLANTABLE PART and the implantable part (RF transformer).

[13.3] This subclause addresses the underlying concern expressed by the Directive for any device in
use to be identified without performing a surgical operation and without requiring special equipment
specific to a manufacturer or model of a device. In practice it might not be possible to add additional
markings to IMPLANT SYSTEMS. The present state of the art is to identify the manufacturer and model
through X-ray outline profile. For IMPLANT SYSTEMS which do not contain an internal power source,
identification of the year of manufacture is not considered significant. Future technological advances
might allow telemetry identification, including the serial number or the date of manufacture of a device.
Observing the X-ray outline should allow a suitable telemetry device to be selected.
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[14.2] As well as the specific requirement that an implant be sterile, the implant should not introduce
unnecessary loose particulate matter (“sterile dirt”). The method of compliance assessment is specified
so that meaningful quantitative limits can be set for assessing the results of the test. The manufacturer
may choose a recognized measurement technique based on the apparatus that is readily available.
Particles that have been purposely added (e.g. pharmaceutical agents) to the implant for a therapeutic
reason, coating of implants, or elution from implant are not subject to this test.

The number of particles is related to the surface of the device and not its volume. For example, an empty
bag (large surface but negligible volume) might present an excessive particle count when soaked in a bath
based on the volume of the empty bag. The same bag when filled might pass the test even though the total

particle co
leads thatt]
would spec

int is the same. The same holds true for devices covered by this part of ISO 14708, especi
ypically have alarge surface area but have a small volume. For IMPLANT SYSTEMS, this apprg
ify a bath that is of the same order of magnitude as the volume approach in ISO 14708<1:

The test limits are based on a standard test for particulate contamination in large-volume parent

injections

[15.2] 1SC
the physica

riven in the European Pharmacopoeia.

/TC 150/SC6 recognized the need to have appropriate tests done in order to confirm
| characteristics of the implantable part do not cause excessive inflammatory reactions.

manufactufrer should for instance provide data from animal studies or other appropriate records.

[16.2] Sus
electrode ¢
literature.
representi
documente
link should
a time conj
RC filter w
resistance

[19.2] Itis
functionin
different s
either intel

[19.5] ISO
be shorter
ethical poi
During thg
adversely ¢
biological ¢

[19.6] 1SO

tained small direct currents (DC) from implanted electrodes might cause tissue damag
orrosion. The safe limit has been reduced to 0,1 pA in accordance with opinion in cur
The test method should be applicable to a device even/while stimulating using le
hg normal clinical practice. The device settings including a'rationale for their choice shoul
d with the test results. Appropriate steps should be taken to ensure that any transcutane
not interfere with the measurement. Use a DC voltmeter fed through a low pass filter y
tant of at least one second. This can for instance.be implemented by a four element low
th the elements built from 1 MQ resistors and-1t'uF metallised polyester capacitors. The iy
of the DC voltmeter should then be = 400 M

desirable that exhaustion of the power supply of an IMPLANT SYSTEM does not cause it to cq
b without previous warning. The warning mechanism provided should not be invalidate
fimulation strategies that deplete the power source at differing rates. The indicator ca
‘mal or external.

TC 150/SC6 recognized.that the lifetime of the currently available IMPLANT SYSTEMS m
than the life expectation.of the patients, especially when implanting young children. Fron
ht of view and based ‘on the state of the art, IMPLANT SYSTEM replacement should be poss
b design process-‘the manufacturer should consider the following aspects which m
ffect the devieewreplacement: compatible dimensions and shape, mechanical robustness
ffects.

TC 150/S€6 recognized the desirability of manufacturers and experts to provide assurg

that the sT

IMULATOR case sealing will protect from any contact between components included wi

ally
ach

bral

that
The

b Or
ent
vels
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ase
by
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ght
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ble.
ght
and

nce
hin
| /or

Iner

the case and body fluids. Such failure could induce electronic dysfunctions of the device ang
unintendel] imulati icinity of the devi 1 . led biological eff by i

non-biocompatible parts (i.e. electronic components) in contact with body fluids.

Procedures and failure criteria are common in the electronic industry. The test has been inspired by
MIL STD 883 Method 1014. EN 13185 and EN 1593 suggest different methods that the manufacturers
may select.

[20.2] Defibrillators usually apply voltages in the order of 5 000 V across the torso, but present
implant systems do not have implantable parts in the torso, and the resultant voltage in the area of the
implantable part of the implant system is not high enough to warrant concern. However it is conceivable
that parts of future devices might be implanted in the torso, for example a battery or a recharging
coil. In that case the test specified in ISO 14708-1 would be necessary. If external parts are touched
by the defibrillator electrodes it is not considered probable that damage will occur because the ESD
requirements as outlined in Clause 24 are comparable.
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[21.1] The test verifies some immunity from high frequency electrical currents arising from surgical
diathermy. The test frequency of 500 kHz was selected as typical of the majority of electro surgical
equipment. The selected amplitude of 20 V pp, to test the protection of the device was adapted from the
pacemaker standard EN 45502-2-1. The load resistor of 4,7 k) was chosen to reflect the impedance of
the neural tissue interface in the cochlea. During the test the IMPLANT SYSTEM should be switched off.
The requirement does not provide complete protection, since the voltages picked up during exposure to
surgical diathermy are very dependent upon the distances between the diathermy electrodes and any
conductive part of the IMPLANT SYSTEM or its electrode array, and the surgeon might not be aware of the
positioning of such parts.

ISO 14708
ment for a

[22
exp|
wal

1] Note thisrequirementaddresses only exposure to diagnosticultrasound. In thisparto
psure of an IMPLANT SYSTEM to therapeutic levels of ultrasound is covered by a requirg
ning notice (see 28.20).

[22
wit
Duse
cha
stat

2] ISO/TC 150/SC6 recognized the desirability of manufacturers to provide assurance tHat patients
N an IMPLANT SYSTEM could undergo MRI testing without compromising the'safety of ghe patient.
to the large variety of MRI machines currently available and the diffefient transcutgneous link
racteristics used by the various IMPLANT SYSTEMS it was determinedjthat where a manufacturer
es a level of MRI safety in the accompanying documentation (see Clause 28), the field strength of the
MR[ machines for which safety is claimed is to be stated. Regardless of‘the level of testing, ahy decision
to authorize an MRI scan remains a medical decision balancing the fisk of damage against the benefit of
infgrmation provided by the MRI scan. The test on MRI safety implies that the implant has Heen placed
in accordance with the manufacturer’s surgical guidelines and‘the implant is appropriately|stabilized.
Thg maximum safe force has been determined from References [24] and [25]. The force at the edge of
thel|implant or the magnet (if the magnet is not contained\within a rigid structure) is a condequence of
the[torque and the relevant dimensions of the device and therefore specifying a test for th¢ force was
conpgidered sufficient. For the measurement of the force’a theoretical approach has been proposed since
the|ensuing demagnetisation could underestimate the actual force. Alternatively, the methods in the
ASTM standards (ASTM F2052, ASTM F2213) can be used to measure force and torque separately.

At the time
loped. The
mplantable
a suitable
od supply.

ISOfTC 150/SC6 recognized that heating at(the tip of the lead might be an important issue.

of writing the standard, it is possible that.an improved measurement method might be deve
ASTM F2182 standard has been used\to-test heat generation at the tip of the lead of Active |
Medical Devices such as pacemakers/and cochlear implants and therefore is considered as
altgrnative test. The implant is‘placed under the temporalis muscle which has a good bl

Therefore, 2 °C temperature risg is reasonable.

Dur

tob
sca
issy
not
the

[22
con

ing the tests for heatgeneration, unintentional output and implant damage, the implantal
e held by an appropriate fixture in order to avoid movement of the implant in the MRI ma
ning will resultin image distortion by the implantable part; however this is not consider
e. Also, the patential demagnetisation of the internal magnet resulting from the MRI sc:
considered-a‘safety issue. Where there is magnetic degradation expected, labelling sho
appropriate information (see 28.12).

3] « ISO/TC 150/SC6 recognized that current and future cochlear implant designs aj

le part has
chine. MRI
ed a safety
inning was
11d contain

e likely to

finue to have a degree of susceptibility to degradation or malfunction following e}

Kposure to

the

apeutic fonising Tadiation. The group atso recognized the need for cochitear Impiant p

tients not

to be disadvantaged where therapeutic radiation treatment is needed. Although radiation treatment
might be targeted over (or close to) the implanted part, it was noted that the majority of treatments will
be targeted at other locations. In this latter situation exposure to radiation scatter is likely to be a main
concern. In keeping with good clinical practice, active implants should be shielded during radiation
therapy, thereby minimising exposure to harmful radiation.

Literature reports of irradiation testing of some cochlear implants (References [14] and [30]) indicate
that although current designs have a limited degree of “hardness” to the effects of ionising radiation,
no device can be designed and manufactured to be totally immune. The group identified the need
for manufacturer’s designs to demonstrate a level of immunity but agreed that a minimum radiation
“hardness” level would result in unfair discrimination. The solution adopted by ISO/TC 150/SC6 was
to agree a defined irradiation test method, based on common radiation treatment patterns (fractional
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accumulated dosage). The manufacturer declares the maximum level of accumulated dose after which
the device will continue to function normally. Labelling on the basis of this test enables clinicians to
judge whether an intended pattern of radiation therapy is likely to permanently affect the functionality
of the implanted part.

[23.1] Hand-held programmers and portable device analysers might be subject to severe mechanical
shocks during handling by other than the expert user. If such impacts cause damage not immediately
apparent to the user, the damaged device might miss-set the implant or give an erroneous analysis,
which could subsequently result in an unnecessary explanation.

[23.2] This testis intended to establish minimum requirements for the durability of the implanted part
of an IMPLANT SYSTEM with respect to mechanical robustness.

Withdraw4l of a test originally called by EN 45502-1 has required a new test to be defined.

The replacement text is based on a new part of EN 60068-2-64:2008.

sed
the

The test se
on experie
pacemaker

verity is determined by the test conditions a) to d). The range of test frequencies is b3
nce with the sinusoidal sweep method in common use for a number of years within
industry.

d in
m.s.
6g.
1 to
the

The value

8.1.1 of EN
value of 1,7
This last c§
generate t}
level in the

for the acceleration spectral density was also derived from the sinusoidal sweep metho
50061:1988. That test specifies a peak acceleration of 25 m/s2.-This translates into an r.
7 g. An acceleration spectral density of 0,7 (m/s2)2/Hz tranSlates into an r.m.s. value of 1,8
ilculation is an approximation that might vary slightly depénding on the equipment use
e random vibration. However, the level of stress on theIMPLANT SYSTEM is comparable to
method in EN 50061.

test

In general,
is the midp
confidence
complete i

Protection
which is ey

[23.3] Rerp
deviation
(Reference
which mig
of 15 mm
cochlea. IS

h short duration test will produce low confidencelevel results. The duration value for this

oint of the recommended values in of IEC 60068-2-64:2008, 5.5. It should provide reason
in the reproducibility of the results whilé producing a test method whose overall tim
also reasonable.

of the device during delivery and storage is provided by appropriate design of the packag
aluated with respect to vibration in 10.1.

ortsin literature indicate that paediatrics will be subject to skull growth of 12 mm (stand
f 5 mm) from the round-window to the sino-dural angle between birth and adulth
[24]). Leads forming partof an IMPLANT SYSTEM need to be designed to withstand elongat
it be experienced during the skull growth period. In case the lead is not allowing elonga
he manufacturer’s;surgical procedure has to avoid extrusion of the electrode array from
D/TC 150/SC6 considered a force of 1 N to be representative of the elongation force ac

during bo

e growth and during implantation. The test method developed in 23.3, for IMPLANT SYST

hble
b to

ing,

ard
obod
ion,
[ion
the
[ing
EMS

takes into fonsideration the differing designs of lead geometry. Although the most appropriate method
of lead attachmentis left to the manufacturer discretion, it is required that the critical lead porf
subject to ¢longation by skull growth is identified in the design and subjected to a standard test.

[23.5] WhendraftingthispartefdSo wasS-obsery ha ded-elinteal-practice-wds to
implant the implantable part of an IMPLANT SYSTEM within a bony bed. This provides maximum stability
to the implanted part and its associated electrode array and is considered state of the art. Tests 1 and
2 are intended to establish minimum requirements for the flexural durability of implantable LEADS.
Test 1 is designed to simulate any adverse handling conditions, which might be experienced during
removal from the STERILE PACK and handling prior to implantation. Test 2 acknowledges that variation
in implantation technique might exist and is designed to simulate micro movement of the lead after
implantation especially in the region of the temporalis muscle. However, it is also acknowledged that with
the recommended implantation technique, micro movement of the LEAD can be significantly reduced.

Although the exact conditions are impossible to determine, it is believed that shearing and bending
causes similar stress conditions to those experienced by in vivo failures. A 3 g weight is attached to
the test segment to force the test sample to conform to the required angular displacement without
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providing a significant tensile load. Bending the test sample by + 15° for 100 000 cycles creates a more
severe strain at the electrode than is expected in vivo.

[23.6] EN 45502 leavesthe method of providing a secure connection to the manufacturer’s specification.
Thus the manufacturer is required to specify compatible connector parts (see 9.9 and 28.9) so that
specified parts can be selected for test, ensuring that implanted connector pairs are reliable when
subject to tensile force.

[23.8] ISO/TC150/SC6 recognized the need for an impact test of the implanted partin order to minimize
the risk for failures due to trauma. While adults rarely experience falls which might result in impact
damage to the IMPLANT SYSTEM, children are particularly vulnerable due to mobility, height, lack of
co-¢rdination of lower limbs. The test has been designed to give assurance that impacts,ekperienced
durfng normal daily living will not compromise the implantable part. Such impacts wouldificlude falls
or Knocks to the head during walking, running or cycling which would not require dnedicdl attention
or first aid. A project was commissioned by the German Competent Authority (BFARM) to [nvestigate
failfire modes and develop appropriate test methods. The outcome was published in Reference [15].
Basgd on the results of that project the committee has chosen an energy of 2,54\as'the goal of protection.
Thip energy will cover a hit to the head (at the location of the implant) of @ hard object with the mass
of 1 kg and a velocity of about 2,25 m/s. Based on current field experience of several thousgnd devices
using device models identical to those tested by Holtkamp an energy of {1-1,5) ] was deemed qufficient in
ordpr to provide an acceptable resistance to environmental impact$. ISO/TC 150/SC6 conclyded that at
theltime the standard becomes mandatory an energy of 1,5 ] should-be applied during the test and three
yeafs after the standard becomes mandatory an energy of 2,5 ) should be used providing an additional
safgty margin. According to the AIMD Directive the manufacturer can demonstrate compliance with
the|essential requirements also by not using this part ofNISO 14708. In that case the manufacturer
shopld demonstrate a comparable level of safety as described in the standard. If the IMPLANT SYSTEM
is provided with an implantable microphone or other‘transducer these might no longer furjction after
the[impact test. This is acceptable provided thereisredundancy in the system which does hot require
replacement of the implantable part of the IMPLANT SYSTEM.

[24]1] The testset-up has been chosen to siniulate the in vivo situation of an implanted subject yearing the
BOOY-WORN part (e.g. speech processor with coil but without an optional FM unit) The test is applied to the
NON-IMPLANTABLE PART. Any surge affectihg the BODY-WORN partwill also impact the implantabjle part. The
test{voltages have been chosen from EN 45502-1:1997, 24.1. Higher test voltages would not be gppropriate
for the very small external parts (hehind-the-ear speech processor) used with IMPLANT SYSTEMS.

[25]2] Thistestsimulatesinpartincreased pressure which mightoccurduringparticular occypational or
recreational activities such as scuba diving. This was included as a result of increased user expectations.

[27] This requirement covers all currently foreseeable electromagnetic environments the bearer of
the|IMPLANT SYSTEMS might encounter, even those being encountered hardly ever in areas
access. The requirement is separated into two sub-requirements: One is for protection agdinst harm,

encpuntered-tarely during normal daily living (27.1). Other guarantees that the device fleliver not
significantly influenced function during commonly encountered situations during normal liying (27.2).

Clatse ory—contains—regqtirements—H—terms—ofexpesureteve S—and—27~4—H—s up to the
manufacturer to choose the appropriate means to demonstrate compliance, either theoretical modelling
or direct EMI measurements.

Annex BB gives an example how to demonstrate compliance by means of theoretical modelling. Annex CC
gives an example how to demonstrate compliance by EMI measurements.

[27.1] This requirement guarantees the device will not be damaged and the bearer will not be harmed
under electromagnetic exposure. This requirement corresponds to requirement 8, third indent of
Directive 90/385/EEC.

The relevant levels for 27.1 (upper levels of the requirements in 27.3 and 27.4) are derived from the
basic restrictions of Recommendation 1999/519/EC for general public covering reasonable peak and
localization factors. Theoretically even higher peak amplitudes and local spots are assumed to provide
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