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Foreword

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

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

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

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

an explanation of the voluntary nature of standardsythe meaning of ISO specific
ressions related to conformity assessment, as well.as information about ISO's adherg
ld Trade Organization (WTQO) principles in the TFechnical Barriers to Trade (TBT) se
/iso/foreword.html.
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14708-6 was prepared by Technical Comngittee ISO/TC 150, Implants for surgery, Sub
, Active implants.

5 second edition cancels and replacesithe first edition (ISO 14708-6:2010), which has been
sed.

main changes compared to the previous edition are as follows.
addition of requirements\for congestive heart failure devices;

introduction of npmenclature for devices having more than two channels of pacin
defibrillation as-shewn in ISO 14117:2019, Annex N;

inclusion ofsiew temporary exposure criteriain 17.1 for outer surface temperatures excesg

revisior, of atmospheric pressure test requirements in Clause 25 to align with requi
ISO 14708-2;

replacement of detailed requirements in Clause 27 by reference to ISO 14117.

enance are

ded for the
e with the

 subject of
. Details of
ion and/or

d does not

terms and
nce to the
e WWW.iso

committee

technically

Iz /sensing/

ding 39 °C;

rements of

Other changes include updates to selected definitions and incorporation of new measurement
equipment accuracy requirements.

Alist of all parts in the ISO 14708 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document specifies particular requirements for implantable cardioverter defibrillators and the
functions of active implantable medical devices intended to treat tachyarrhythmia, to provide basic

assurance

of safety for both patients and users.

An external defibrillator is a medical device used, in the emergency setting, to deliver a high-energy
shock to the heart, by means of electrodes applied to the external chest wall, in patients suffering
ventricular fibrillation (a rapid, disorganized and potentially lethal heart rhythm abnormality),
to restore normal heart action. External defibrillators can also be used, in emergency or elective

settings, ta
synchroniz
to be atris
predisposi

ed to the intrinsic cardiac rhythm, a procedure known as cardioversion. In patients'kn
k of such arrhythmias, due to the occurrence of previous episodes or the presence of-spe
hg cardiac conditions, an implantable cardioverter defibrillator might be implantédyto perfi

similar fumctions. The implantable device, which is much smaller than an external ‘d¢fibrillato

contained
miniature,
conductors
sensing an
terminate
adjusted n

In recent y
that perfor

wvithin a sealed, encapsulating enclosure. It generates high voltage pulses/frem an enclo
electrical battery. The pulses are transmitted to the heart by means ofjimplanted, insulg
with electrodes (leads). The implantable cardioverter defibrillator camralso incorporate of
[ pacing functions, such as rate support for bradycardia and antitdefiycardia pacing (ATF

bn-invasively by means of an electronic device, known as a programmer.

ears, other active implantable cardiovascular devices have emerged, most notably dev|
m the function of improving cardiac output by optimizing ventricular synchrony, in addi

to performfing ICD functions.

Although t
requireme
devices, an

This docu
tachyarrhy
resynchro
programm|
functions 3

The requir|
Active impl]
to be provi
document

In this doc
used as a g
also defing

Informatio
for surgery

hese devices can deliver an additional therapy.with respect to ICD devices, most of t
hts are similar so that, in most cases, the coheepts that apply to ICDs also apply to CH
d the appropriate way to test a CRT-D devices similar to the way ICDs are tested.

ment is relevant to all parts of active implantable medical devices intended to t
thmia other than pacing functions to control bradyarrhythmia or provide car

tization. Typical examples are(implantable pulse generators, leads, adaptors, accesso

rs and the related software,(bradyarrhythmia and cardiac resynchronization pa
re dealt with in ISO 14708-2):

ements of this document.supplement or modify those of ISO 14708-1, Implants for surger,
nntable medical devices'— Part 1: General requirements for safety, marking and for informa
ded by the manyfacturer, hereinafter referred to as ISO 14708-1. The requirements of
fake priority over-those of ISO 14708-1.

lment, terfis-printed in italic letters are used as defined in Clause 3. Where a defined ter
ualifiersin/another term, it is not printed in italic letters unless the concept thus qualifieg
d.

terminate other ventricular or atrial tachyarrhythmias by delivery of a high-energy shpck,

wn
rific
brm
I, is
sed,
ted
her
) to

Certain tachyarrhythmias without the need of a high-energy shack. The defibrillator cap be

ices
fion

heir
T-D

reat
liac
ries,
Fing

V R
fion
this

m is
dis

[n‘i9also provided in Annex A that explains the relationship between ISO/TR 14283, Impl

ints

— Essential principles of safety and performance, 1SO 14708-1 and this document.

Notes on this document are provided in Annex B for information.

Annex C describes a coding system that may be used to designate tachyarrhythmia therapy modes. All

annexes ar

Vi

e informative.
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INTERNATIONAL STANDARD
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Implants for surgery — Active implantable medical
devices —

Part 6:

Particular requirements for active implantable medical

de

implantable defibrillators)

1

Thi
CR1

Scope

5 document specifies requirements that are applicable to implantable cardioverter defibr
-Ds and the functions of active implantable medical devices intended.to treat tachyarrhy

The
tos

tests that are specified in ISO 14708 are type tests and are to be.carried out on samples
how compliance.

Thi
or ¢
tha
ada

5 document was designed for tachyarrhythmia pulse gehérators used with either endoce
picardial leads. At the time of this edition, the authors'recognized the emergence of tqg
do not use endocardial or epicardial leads for which adaptations of this part will be req
ptations are left to the discretion of manufacturefsincorporating these technologies.

Thi
Not

5 document is also applicable to some nonsimplantable parts and accessories of the d
e 1).

characteristics of the implantable.pulse generator or lead shall be determined by
opriate method detailed in this deeiiment or by any other method demonstrated to hay

document shall apply.

Any aspect of an active implantable medical device intended to treat bradyarrhythmias
resynchronization is covered by ISO 14708-2.

NOTE1 The device-that is commonly referred to as an active implantable medical device ca
a single device, a cembination of devices, or a combination of a device or devices and one or more
Not|all of these pakts are required to be either partially or totally implantable, but there is a nee
somle requiremeints of non-implantable parts and accessories if they could affect the safety or perforry
imp|antable-deyice.

NOTE 24, ¥In this document, terms printed in italics are used as defined in Clause 3. Where a def

'vices intended to treat tachyarrhythmia (including

llators and
thmia.

of a device

irdial leads
chnologies
hired. Such

bvices (see

either the
e accuracy

1 to, or better than, the methad specified. In the case of dispute, the method detajled in this

or cardiac

L in fact be
accessories.
1 to specify
hance of the

ned term is

used as)a qualifier in another term, it is not printed in italics unless the concept thus qualified is also

defined.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 5841-3:2013, Implants for surgery — Cardiac pacemakers — Part 3: Low-profile connectors (IS-1) for

implantable pacemakers

ISO 11318:2002, Cardiac defibrillators — Connector assembly DF-1 for implantable defibrillators —

Dimensions and test requirements

© IS0 2019 - All rights reserved
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[SO 14117:2019, Active implantable medical devices — Electromagnetic compatibility — EMC test protocols
for implantable cardiac pacemakers and implantable cardioverter defibrillators

ISO 14708-1:2014, Implants for surgery — Active implantable medical devices — Part 1: General
requirements for safety, marking and for information to be provided by the manufacturer

ISO 14708-2:2019, Implants for surgery — Active implantable medical devices — Part 2: Cardiac
pacemakers

IEC/TR 60878:2015, Graphical symbols for electrical equipment in medical practice

3 Termk and definitions

For the pur
ISO On

IEC Ele

31
adaptor
special con

[SOURCE: 1

3.2
implantab
ICD
active impl
to detect a
to the hear

3.3
implantab
IPG
part of the

produces an electrical output

Note 1 to g
implantablg

[SOURCE:
“pacemake

3.4
sensitivity
minimum 4

poses of this document, the terms and definitions given in ISO 14708-1 and the following ay

line browsing platform: available at http://www.iso.org/obp

ctropedia: available at http://www.electropedia.org/

nector used between an otherwise incompatible implantable pulse generator and a lead

SO 14708-2:2019, 3.2]

le cardioverter defibrillator

antable medical device comprising an implantable pulse generator and lead(s) that is inten|
hd correct tachycardias and fibrillation by dpplication of cardioversion/defibrillation pul
t

le pulse generator

active implantable medical ‘device, including the power supply and electronic circuit

ntry: For purposes of this document, the term implantable pulse generator describes any ad
medical device thatingcorporates functions intended to treat tachyarrhythmias.

[SO 14708-2;2019, 3.4, modified - “active implantable medical device” substituted
", NOTE 1 toéntry added]

4

ignal required to control consistently the function of the implantable pulse generator

ply.

ded
e(s)

that

tive

for

[SOURCE: I

3.5
electrode

SO 14708-2:2019, 3.8]

electrically conducting part (usually the termination of a lead), which is designed to form an interface
with body tissue or body fluid

[SOURCE: I
3.6

SO 14708-2:2019, 3.9]

endocardial lead
lead with an electrode designed to make contact with the endocardium, or inner surface of the heart

[SOURCE: I

2

SO 14708-2:2019, 3.12]

© ISO 2019 - All rights reserved


http://www.iso.org/obp
http://www.electropedia.org/
https://standardsiso.com/api/?name=f6e859d5d6a2b5f639ecd9f55605c842

3.7

ISO 14708-6:2019(E)

epicardial lead
lead with an electrode designed to make contact with the epicardium, or outer surface of the heart

[SOURCE: ISO 14708-2:2019, 3.13]

3.8

transvenous
approach to the heart through the venous system

[SOURCE: ISO 14708-2:2019, 3.14]

39
ins
<led
insg
[SO

3.1

Z

imp
Not
[SO

31
mo

nane and/or a combination of letters and numbers used by a manufacturer to distinguish, 1

ort
[SO

3.1
ser
uni
dev]

[SO

3.1
pul
eled

my¢cardivm

[SO

leag pacing impedance

prtion diameter
d>minimum bore of a rigid cylindrical tube into which the lead (not including the cenneq
rted

URCE: ISO 14708-2:2019, 3.15]

edance that is formed by the ratio of a voltage pulse to the resulting current
e 1 to entry: The impedance is composed of the electrode to tissue‘interface and the lead impedan
JRCE: ISO 14708-2:2019, 3.16].

|
lel designation

ype, one device from another

URCE: ISO 14708-2:2019, 3.17]

A

-

al number
Jue combination of letters and/or numbers, selected by the manufacturer, intended to di
ice from other devices with the same model designation

URCE: ISO 14708-2¢2019, 3.18]

B
Se
trical output of an implantable pulse generator other than CD pulse intended to sti

URCE: 1SO 14708-2:2019, 3.20, modified - added “other than CD pulse”.]

tor) can be

by function

Stinguish a

mulate the

3.14
pulse amplitude
amplitude of the pulse

[SOURCE: ISO 14708-2:2019, 3.21]

3.15
pulse duration

dur

ation of the pulse

[SOURCE: ISO 14708-2:2019, 3.22]

©IS
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3.16
pulse interval
interval between equivalent points of two consecutive pulses

[SOURCE: ISO 14708-2:2019, 3.23]

3.17
automatic sensitivity control
automatic adjustment of the sensitivity in response to available physiological signals

3.18

beginningof service
BOS
time at whiich an individual implantable pulse generator is first released by the manufactureras fit
being placgd on the market

[SOURCE: SO 14708-2:2019, 3.35]

3.19
end of seryice
EOS
time at whiich the prolonged service period has elapsed and no further pagcing function is specified
can be exppcted

[SOURCE: ISO 14708-2: 2019, 3.36]

3.20

prolonged service period

PSP

period beyond the recommended replacement time during which the implantable pulse gener
continues fo function as specified by the manufacturer

[SOURCE: ISO 14708-2:2019, 3.38, modified - deleted “to prolong basic bradyarrhythmia pacing”]

3.21

power source indicator
means of ipdicating the electrical status'of the power source during the implantable pulse generat
service lif

[SOURCE: ISO 14708-2:2019, 3:39]

3.22

recommended replacement time

RRT

time at whiich the pewer source indicator reaches the value set by the manufacturer of the implant
pulse genenator fer~its recommended replacement.

for

nor

itor

or's

1ble

Note 1 to enjtry? This indicates entry into the prolonged service period

[SOURCE: ISO 14708-2:2019, 3.40]

3.23

antitachycardia pacing

ATP

cardiac pacing sequences intended to terminate re-entry tachycardias

3.24
ATP only device

implantable pulse generator capable of delivering rapid sequences of pacing pulses to terminate

ventricular (VT) and atrial (AT) tachycardia and atrial fibrillation (AF)

4 © IS0 2019 - All rights reserved
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3.25

cardioversion

termination of atrial tachyarrhythmia or ventricular tachycardia by pulse(s) synchronized to
cardiac events

3.26

cardioversion/defibrillation pulse

CD pulse

high-energy monophasic, biphasic, or multiphasic pulse intended to restore normal rhythm by shocking
the heart

3.2

caplacitor formation
any| charge to maximum-programmed energy that dissipates off the capacitors (is not-duniped) for at
leaqt 10 min

3.2

cardioversion/defibrillation lead

CD Jead

lead used to conduct a CD pulse from the implantable pulse generator tothe heart

3.2
charge time
the[time required to charge the high-voltage capacitors to aspecified CD pulse energy

3.3p
deljvered cardioversion/defibrillation pulse energy.
deljvered CD pulse energy

totdl energy delivered to a standard load (50 ) by:all phases of a CD pulse, measured accordjing to 6.1.4

3.31
defjbrillation

termination of fibrillation

illation by
Ventricular

3.35

accessory

article which, while not being a device, is intended specifically by the manufacturer to be used together
with a device in accordance with the use of the device intended by the device manufacturer

[SOURCE: ISO 14708-2:2019, 3.1]

© IS0 2019 - All rights reserved 5
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3.36

pacemaker
active implantable medical device intended to treat bradyarrhythmias, comprising an implantable pulse
generator and lead(s)

[SOURCE: 1

SO 14708-2:2019, 3.3]

4 Symbols and abbreviated terms

The textin

Clause 4 of ISO 14708-1:2014 applies.

NOTE N
languages of

5 Gene

5.1 Gen

The text in|

5.2 Gen

The text in

n packaging and in manuals.

ral requirements for non-implantable parts

eral requirements for non-implantable parts

5.1 of ISO 14708-1:2014 applies.

eral requirements for software

5.2 of ISO 14708-1:2014 applies.

5.3 Usability of non-implantable parts

The text in|

5.4 Datd

tampering

The text in|

5.5 Gen

The text in|

5.3 of ISO 14708-1:2014 applies.

| security and protection from harm caused by unauthorized information

5.4 of ISO 14708-1:2014 applies.

eral requirements for risk management

5.5 of ISO 14708-1;2014 applies.

5.6 Mis¢onnection of parts of the active implantable medical device

The text in

6 Meas

5.6 of 1IS©~14708-1:2014 applies.

urement of implantable pulse generator and lead characteristics

ee I1SO 27185 for symbols to use when expressing information so as to reduce the need for mul

6.1 Mea

6.1.1 Ge

surement of implantable pulse generator characteristics

neral considerations

iple

The manufacturer shall ensure that measurement equipment accuracy is sufficient to support the
stated tolerances for the parameters being measured within this clause and stated by the manufacturer
in the accompanying documentation (see 28.8).

The values of the electrical characteristics for the implantable pulse generator measured in accordance
with the methods described in this clause shall be within the range of values stated by the manufacturer
in the accompanying documentation (see 28.8.2).

© ISO 2019 - All rights reserved
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CAUTION — The tests in this subclause can employ the use of high voltage. Failure to use safe
laboratory practices can result in severe electrical shock, resulting in personal injury or death to
the persons handling the equipment or conducting the test. Also damage to electrical equipment
is possible.

The measurements shall be made with the implantable pulse generator at a temperature of 37 °C = 2 °C.

6.1.2 Measurement of the bradyarrhythmia characteristics

Measurement of the bradyarrhythmia and cardiac resynchronization characteristics of the implantable
pulvpgpnprnrnr shall he pprfm‘mpd using the appropriate methods cpp(‘ifipd in61of IS0 14708-2:2019.

The characteristics shall be measured with the tachyarrhythmia therapies inactivated.

6.1{3 Measurement of ICD output voltage
NOTE This clause does not apply to ATP only devices.

Profedure: Use an oscilloscope, with input impedance of nominal 1 M(), < 3Q'pF.

Oscilloscope

Figure/l — Measurement of CD pulse characteristics

The implantable pulse-generator shall be connected to the oscilloscope as shown in Figure 1. terminals
of the implantable pulse generator intended to deliver a CD pulse shall be connected to a low-fnductance
loadl of 50 Q + )% (R,). Other inputs/outputs shall be connected to loads of 500 Q = 5 % (Rg). The
oscllloscope shall be adjusted to display one phase of the CD pulse.

The implantable pulse generator shall be programmed to the maximum CD pulse energy setting.

Thd IED output voltage (V,,,,) shall be determined by recording the peak amplitude of the volfage across
the Tesistor R, (see Figure I and Figure 2.

The procedure shall be repeated for each type of CD pulse (i.e. monophasic, biphasic waveform).
The entire procedure shall be repeated for the other required CD pulse energy settings [see 28.8.2 d) 2)].

The results shall be expressed in volts (V) and shall be within the tolerance of disclosed data [see
28.8.2d) 2)].

© IS0 2019 - All rights reserved 7
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v V()

\j

S

Biphasicwaveform

Figure 2 — Measurement of ICD output voltage

6.1.4 Mgdasurement of delivered CD pulse energy

NOTE This clause does not apply to ATP only devices.

Procedure{ Use the oscilloscope and measurement set-up specified in 6.1.3,

The oscilldscope shall be adjusted to display one CD pulse. The implantable pulse generator shal

programmgd to deliver the maximum CD pulse energy setting.

The CD pufse shall be determined by recording the voltage waveform V(, (see Figure 2) across
resistor R (see Figure 1). The delivered CD pulse energy, W, shall'‘be calculated by applying the form

2
Ra
0
where
T, = duration (all phases) of the CD pulse;
Vi  f instantaneous voltage;
R, §50Q.

For devicgs with more than two output terminals, the delivered CD pulse energy (W) s
be deternfined by the §um of the energies delivered from each terminal, as measured by

manufactyrer's discloseéd method.

The entire procedure’shall be repeated for the other required CD pulse energy settings [see 28.8.2 d)

The result|shall 'be expressed in joules (]J) and shall be within the tolerance of disclosed data
28.8.2 d) 2]

be

the
h1a:

hall
the

2)].

[see

6.1.5 Measurement of the antitachyarrhythmia pacing pulse amplitude

The low-voltage antitachyarrhythmia pacing pulse amplitude of an implantable pulse generator shall be
measured with the device set in the as-shipped mode or as recommended by the manufacturer using
the procedure in 6.1.2 of ISO 14708-2:2019 [see 28.8.2 d) 3)].

6.1.6 Measurement of the sensitivity of an implantable pulse generator with automatic

sensitivity control

The lowest (most sensitive) sensing threshold for both positive and negative polarities shall be measured
using a method as specified by the manufacturer [see 28.8.2 d) 4)].
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7 Charge time

NOTE This clause does not apply to ATP only devices.

The values of typical charge times (when the capacitors are fully formed) for maximum CD pulse energy
shall be disclosed at BOS and at RRT, as a minimum [see 28.8.2 d) 5)].

6.1.

8 Capacitor formation (capacitor maintenance)

NOTE This clause does not apply to ATP only devices.

If applicable the manutacturer shall provide Instructions for periodic capacitor formd

per
pro

6.2

formed at least in connection with patient follow-up sessions, unless the implantable puls
vides a feature of fully automatic capacitor formation.

Measurement of the electrical characteristic of a sensing/pacinglead

The

efiprillator measured in accordance with the appropriate method specified in 6.2 of ISO 14

values of the electrical characteristics of any sensing/pacing lead of thé implantable ¢

tion to be
e generator

nrdioverter
708-2 shall

e within the range of values stated by the manufacturer in the acCempanying documentation (see

d
b
28

$.3).

7

7.1

7.2

7.3

General arrangement of the packaging
The textin 7.1 of ISO 14708-1:2014 applies.
The text in 7.2 of ISO 14708-1:2014 applies.

The implantable pulse generator shall be shipped with the antitachycardia paci

Co

NO1
of d

8

8.1

8.2

car;]:ioversion and/or defibrillation inactivatéed.

pliance is checked by inspectiof.

E When cardioversion and/or defibrillation are inactivated the implantable pulse generator is
blivering any CD pulse(s).

General markings for active implantable medical devices
The text in8:1 of ISO 14708-1:2014 applies.

Thetext in 8.2 of [SO 14708-1:2014 applies.

ng and/or

not capable

9

9.1

9.2

9.3

}‘Vidl }\illg) Uil thc bd}cb PdL}\dgills
The textin 9.1 of ISO 14708-1:2014 applies.
The textin 9.2 of ISO 14708-1:2014 applies.

The text in 9.3 of ISO 14708-1:2014 applies.
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9.4 The textin 9.4 of [SO 14708-1:2014 applies.

9.4.1 The sales packaging containing an implantable pulse generator shall bear a list of the
tachyarrhythmia therapies available.

Instead of using words to describe the tachyarrhythmia therapies, the mode codes in Annex C may

be used.

Compliance is checked by inspection.

9.4.2 The

tachyarrhyl
NOTE1 §
NOTE2 §

Complianc

9.4.3 If
descriptior

1 1 H Ao . L s A | L 4= 1 111 dende. dedel 4=
SdITS PJdULRdglllg CULILAIIITT S all ITTIpTUTituuIc pulsc Yelicrutur Slidll Utdl d StAdLTIIITIIU t1dt

thmia therapies of the implantable pulse generator, as shipped, are inactive.

Jee 7.3 for the shipping requirements for antitachycardia pacing, cardioversion and defibrillation.

or ATP only devices, the CD terminals part of the requirement is not applicable.

b is checked by inspection.

hpplicable, the sales packaging containing an implantable pulse~generator shall bec
of the most comprehensive bradyarrhythmia pacing mode available and, if different,

pacing mode as shipped.

NOTE y
from its pad
without any

Instead of

'he pacing mode as shipped is meant to be the pacing mode of the device available when first remq
additional programming.

describing the bradyarrhythmia pacing mode in‘words, the mode codes defined in Ann

of ISO 147(8-2:2019 may be used in the markings and accompanying documentation to designate

bradyarrh

Complianc

9.4.4 Th
appropriat

rthmia pacing mode of the implantable pulseigenerator.

e is checked by inspection.

b sales packaging containing 4_lead shall bear the following information necessary
bly prescribe the lead:

ying information as applicable: e.g. epicardial or endocardial; straight or shaped; uni
" or multipolar; drug eluting; passive or active fixation; recommended anatomical place

b1 dimensions, including:
e length (in eentimetres);

a transyenous lead, the insertion diameter (in millimetres) and the size of the corresponc
roducer (in French gauge);

lar,
mbnt.

the

r a
the

ved

kaging if the device is shipped in a ready-to-implant state, or:the mode first available upon activation

px C
the

[ to

ling

a) Identif
bipola

b) Physic
1) th

2) for
int

3) co
pu

Compliance is checked by inspection.

9.5 Thetextin 9.5 of [SO 14708-1:2014 applies.

9.6 The textin 9.6 of ISO 14708-1:2014 applies.

9.7 The textin 9.7 of ISO 14708-1:2014 applies.

9.8 The textin 9.8 of [SO 14708-1:2014 applies.

10

hfiector geometry shall be provided by a reference by symbols or markings defineji
1shed standards or, it different, the bore depths and diameters in millimetres.

in
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9.9 If the intended use of an implantable part of an active implantable medical device enclosed within
the sales packaging requires that it be connected to other devices or accessories not included in the
package, the sales packaging shall identify the connector type (pace/sense, cardioversion/defibrillation,
etc.), the configuration (unipolar, bipolar, etc.), and the connector geometry (lengths and diameters in
millimetres or reference to published standards).

Compliance is checked by inspection.

9.10 The textin 9.10 of ISO 14708-1:2014 applies.

9.1 Thetextin 9.11 of [SO 14708-1:2014 applies.

9.1

N

The textin 9.12 of ISO 14708-1:2014 applies.
9.18 The textin 9.13 of ISO 14708-1:2014 applies.
9.1 The textin 9.14 of ISO 14708-1:2014 applies.

9.15 The sales packaging containing an implantable pulse generatorishall be marked with the|symbol for
“dangerous voltage” (symbol 5036 in IEC TR 60878:2015).

NOTE This clause does not apply to ATP only devices.
Compliance is checked by inspection.
10|Construction of the sales packaging
10.1 The textin 10.1 of ISO 14708-1:2014 applies.
10.2 The textin 10.2 of ISO 14708-1:2014 applies.

10.B The textin 10.3 of ISO 147Z08-1:2014 applies.

NOTE Removable stickers, which provide supplementary information exceeding the informatipn specified
in Clause 9, need not to be subjected to the test specified in 10.3

10.4 The text in 10:4-0f [SO 14708-1:2014 applies.

11|Markings on the sterile pack

11.1 CFhe textin 11.1 of ISO 14708-1:2014 applies.

11.2 The textin 11.2 of ISO 14708-1:2014 applies.
11.3 The textin 11.3 of ISO 14708-1:2014 applies.
11.4 The textin 11.4 of SO 14708-1:2014 applies.
11.5 The textin 11.5 of ISO 14708-1:2014 applies.
11.6 The textin 11.6 of ISO 14708-1:2014 applies.

11.7 The textin 11.7 of ISO 14708-1:2014 applies.
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11.8 The textin 11.8 of SO 14708-1:2014 applies.

11.9 The textin 11.9 of ISO 14708-1:2014 applies.

11.10 The sterile pack containing an implantable pulse generator shall bear a list of the tachyarrhythmia
therapies available.

Instead of using words to describe the tachyarrhythmia therapies, the mode codes in Annex C may

be used.

Complianc

11.11 Thq
tachyarrhy

NOTE1 §
NOTE2 1|

Complianc

11.12 Ifa
the most c(

NOTE y
from its pad
without any

Instead of

of ISO 147(8-2:2019 may be used in the markings and accompanying documentation to designate

bradyarrh

Complianc

11.13 Th¢

“dangerou;
NOTE ’

Complianc

11.14 Thd
prescribe t|

- 1 1 1.1 : .
E IS CIICCREU DY HISPCTCULIOULLL.

b sterile pack containing an implantable pulse generator shall bear a statement\that
thmia therapies of the implantable pulse generator, as shipped, are inactive.

Jee 7.3 for the shipping requirements for antitachycardia pacing, cardioversion and,defibrillation.

or ATP only devices, the CD terminals part of the requirement is not applicable.

e is checked by inspection.

mprehensive bradyarrhythmia pacing mode available and,if/different, the mode as shipp
'he pacing mode as shipped is meant to be the pacing mode afthe device available when first rem
additional programming.

describing the bradyarrhythmia pacing modein words, the mode codes defined in Ann
rthmia pacing mode of the implantable.pulse generator.

e is checked by inspection.

b sterile pack containing an_implantable pulse generator shall be marked with the symbo
voltage” (symbol 5036 inTEC TR 60878:2015).

'his clause does not apply to ATP only devices.

e is checked by inspéction.

he lead:

- ormultipolar; drug eluting; passive or active fixation; recommended anatomical place

the

pplicable, the sterile pack containing an implantable pulse generator shall bear a description of

bd.

ved

kaging if the device is shipped in a ready-to-implant state,'or the mode first available upon activation

px C
the

for

e sterile packcontaining a lead shall bear the following information necessary to appropriately

lying information as applicable: e.g. epicardial or endocardial; straight or shaped; unig:r;lar,

nt.

Physical dimensions, including:

the length (in centimetres);

introducer (in French gauge);

published standards or, if different, the bore depths and diameters in millimetres.

a) Identif
bipola
b)
1y
2)
3)
NOTE
[SO 11318, 1

S0 27185, and ISO 27186.

Compliance is checked by inspection.

12

for a transvenous lead, the insertion diameter (in millimetres) and the size of the corresponding

connector geometry shall be provided by a reference by symbols or markings defined in

Examples of standards providing connector geometries, symbols, or markings include ISO 5841-3,
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12 Construction of the non-reusable pack
12.1 The textin 12.1 of SO 14708-1:2014 applies.
12.2 The textin 12.2 of ISO 14708-1:2014 applies.

12.3 The textin 12.3 of ISO 14708-1:2014 applies.

13.1 The textin 13.1 of ISO 14708-1:2014 does not apply.

13.1.1 Each implantable pulse generator shall legibly and indelibly bear the nanieor trade 1

ame of the

manufacturer, the model designator and, optionally, the family name of the device,/the serial number, and

the following particulars, as applicable.

If there is more than one input/output connector, then each connector-shall be identified by
[sed 28.8.2 a)].

Compliance is checked by inspection.

a marking

13.1.2 Each lead and, if practicable and appropriate, each adaptor shall be permanently pnd visibly

marked with an identification of the manufacturer, the madel designation, and the serial numbh
appjropriate the batch number.

Theg model designation may be incorporated into the batch or serial number.

Compliance is checked by inspection.
13.2 The textin 13.2 of ISO 14708-1:201% applies.

13.B Implantable pulse generatoxs ‘shall incorporate a code by which the device and the mz
can|be unequivocally identifiedyparticularly with regard to the model designation. It shall be
readl this code, when necessary, without the need for a surgical operation, using equipmen
avajlable to the physician.

The markings identifying the manufacturer and the model designation of the implantable puls
may be in the form.of radio-opaque figures or letters.

er or when

nufacturer
possible to
t generally

P generator

Complianceischecked by a procedure defined by the manufacturer in the accompanying docymentation

(seq 28.6 of 150 14708-1).

13.4“The text in 13.4 of ISO 14708-1:2014 applies.

14 Protection from unintended biological effects being caused by the active

implantable medical device

14.1 The textin 14.1 of ISO 14708-1:2014 applies.
14.2 The textin 14.2 of ISO 14708-1:2014 applies.
14.3 The textin 14.3 of SO 14708-1:2014 applies.
14.4 The textin 14.4 of ISO 14708-1:2014 applies.
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15 Prote
features

15.1 Thet

ction from harm to the patient or user caused by external physical
of the active implantable medical device

extin 15.1 of ISO 14708-1:2014 applies.

15.2 The textin15.2 of ISO 14708-1:2014 applies.

16 Prote

ction from harm to the patient caused by electricity

16.1 The 1lext in 16.1 of ISO 14708-1:2014 applies.

16.2 1SO 1
This limita
and the el
the leads

manufactu

assumption that the electrode area is sufficiently large so as not to exceed the speeified current densi

Except for
No direct g
and the ca

NOTE1 I
specified in
0,15 mm?. 1]
200 mm? to|

NOTE2 1
to the implqg
[SO 11318,

CAUTION
laborator)
to the per

NOTE3 |

Test: use a
constant (1

NOTE4 4
with the elé]
filter, a d.c.

|t is assumed for the purposes of this clause thatleads from any other manufacturer can be atta

4708-1 specifies a maximum current density at any electrode of no more than 0;Z5'1A/m
fion applies to the combination of any net direct current allowed at the pace/sense termi
bctrode area of the lead conductor attached to such terminal. Because the.constructio
and therefore lead electrode area) is out of the control of the implantable pulse gener
Fer, the intent of the ISO 14708-1 limit is met here by limiting the net direct current under

ts intended function, an implantable pulse generator when in useyshall be electrically neuf
urrent of more than 1 pA shall occur in any of the current pathways of the CD lead termi
e and no more than 0,1 pA in the current pathways of anyether terminal.

or case terminals, the minimum electrode area required-te' achieve the maximum current dern
ISO 14708-1 is approximately 1,5 mm?2, and for any, other terminal, the area is approxim4

he typical electrode area of pace/sense leads in use{oday is in the range of 2 mm?2 to 10 mm?,
600 mm? for defibrillation electrodes.

ntable pulse generator as a result of the use)of common lead connector standards (e.g. ISO 584
r IS0 27186).

— Ensure that the high-voltage capacitors are discharged. Failure to use §
F practices can result in seyere electrical shock, resulting in personal injury or de
sons handling the equipment or conducting the test.

or ATP only devices, the CD-terminals part of the requirement is not applicable.

d.c. voltmeter, having a resolution of at least 2 uV, fed through a low-pass filter with a t
) of at least 10,s.

\s an examplethis low-pass filter (LP-filter) can be implemented by a fourth order low-pass RC f

roltmeter'with an input resistance 240 M) will minimize measurement error.

m?2.

hals
h of
itor

the

Ly.

ral.

hals

sity
tely
and

hed
1-3,

afe

ath

ime

Iter

ments builtfrom 100 kQ resistors and 10 pF metalized polyester capacitors. When using this type of

14
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?

@

E?

E?

?9

E?

E?

LP - filter &
voltmeter

H, 4| high voltage electrode of DF-1 connector, RV coil
H, 4| high voltage electrode of DF-1 connector, SVC coil
Ly4| low voltage electrode of IS-1 connector, RV lead tip
Ly,| low voltage electrode of IS-1 connector, RV leading
L, 1| low voltage electrode of IS-1 connector, RAlead tip
L,,| low voltage electrode of IS-1 connector,RA lead ring
L3 4| low voltage electrode of IS-1 connecter, LV lead tip
L3,| low voltage electrode of IS-1 connector, LV lead ring
g case terminal

MD| measuring device

R, | load resistor

NOTES5 Figure 3 employs a nomenclature developed for modern pacemaker and CRT-D devices laving more

than two channels 6f pacing / sensing / defibrillation. ISO 14117:2019, Annex N provides additional details of the
nonjenclature.

Figure 3 — Example test set-up for measurement of electrical neutrality of a CRT-D|device

Thetachyarrhythmiatherapy furctionsof theimptfontabte putse gemeratorstrattbe-imactive during the
test, and, if applicable, the high-voltage capacitors shall be discharged. If the therapeutic function of the
implantable pulse generator includes bradyarrhythmia pacing, the implantable pulse generator shall be
set to the nominal settings recommended by the manufacturer (i.e. factory recommended settings) and
the pulse amplitude and pulse duration shall be programmed to the highest available settings.

Each electrically conductive part of the implantable pulse generator in contact with body tissue when
the device is implanted shall be identified and connected to a common bus through load resistors Ry,
of 500 Q = 1 % (see Figure 3). For devices with fewer terminals than shown in Figure 3, the associated
resistors R are not used.

Measure the average direct voltage across each of the load resistors (see Figure 3). Steady state
conditions shall be reached before the measurement is made.
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The measurement of the individual terminal currents may be made with a plurality of measuring

devices.

Compliance is confirmed if the absolute value of the potential across each resistor R; is less than 0,5 mV
for any CD lead terminal and the IPG-case, and less than 50 uV for any other conductive pathway unless
the manufacturer demonstrates that higher leakage current is justified for a particular condition

subjectto t

16.3 Thet

he maximum limit stated in 16.2 of ISO 14708-1.

extin 16.3 of ISO 14708-1:2014 does not apply.

16.4 Exce
delivered t
capacitors

CAUTION
practices
persons h
possible.

NOTE1 1

Test: Use 4
band pass
and Cp =0,

Any brady
during the

Each electr
device is iy
resistors R

pt_for the intended bradyarrhythmia pacing functions, the a.c. leakage current (L
hrough each lead shall not create an unacceptable hazard of fibrillation during chargingof
n the implantable pulse generator.

can result in severe electrical shock, resulting in personal injury,on -death to
hndling the equipment or conducting the test. Also damage to electrical equipmer

'his clause does not apply to ATP only devices.

true r.m.s. voltmeter, 1 Hz - 1 MHz, sampling period <1 s, input impedance 21 M(), fed
filter (BP-filter) defined by Figure 4, with C, = 15 pF £ 5 %y Rp =1kQ+1%,R,=10kQ *
D15 pF + 5 %. (All resistors shall be low-inductance types)

hrrhythmia pacing output available from the implantable pulse generator shall be suppreq
test.

ically conductive part of the implantable pulse-generator in contact with body tissue when|
hplanted shall be identified and connectedto a common bus through separate 100 Q *
| as shown in Figure 5. (All resistors Ry, shall be 25 W low-inductance types.)

S
5 R,
Rp == Cp
® ®©

Figure 4 — Band pass filter for a.c. leakage current measurement

1.5.)
the

— The following test can produce high-voltage shocks. Failure to use safelaboratory

the
tis

via

L %,

sed

the
1 %

16
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.ﬁ.

.ﬁ.

@

@

?

.ﬁ.

?

BP - filter &
voltmeter

H; 1| high voltage electrode of DF-1 connector, RV coil
H, 1| high voltage electrode of DF-1 connector, SVC coil

L, 1 |low voltage electrode of IS-1 connector, RV lead tip
L, |low voltage electrode of IS-1 connector, RV lead 1ing
L, 1 [low voltage electrode of IS-1 connector, RA lgad'tip
L, ,[low voltage electrode of IS-1 connector, RA lead ring
L3 1 [low voltage electrode of IS-1 connecton.EV lead tip
L3 ,[low voltage electrode of IS-1 connector, LV lead ring
g |case terminal

MD [measuring device

R |load resistor

NOTE 2  Figure 5 employs a nomenclature developed for modern pacemaker and CRT-D devices laving more

than two channels 6f pacing / sensing / defibrillation. ISO 14117:2019, Annex N provides additional details of the
nonjenclature.

Figure 5 — Example test set-up for measurement of a.c. leakage current of a CRT-D|device

Measure—the rmrs—voltageacrosseach reststor R {see Figure 5 whitetheoutputcapacitors in the
5 L U Llgule J) | Y Y

implantable pulse generator are charged to deliver the maximum energy CD pulse. For devices with

fewer terminals than shown in Figure 5, the associated resistors R; are not used.

Compliance is confirmed if the r.m.s. value across each resistor R; is no more than 1 mV r.m.s. during
each charging cycle.

16.5 The direct current from an implantable pulse generator with charged high-voltage capacitors shall
not create an unacceptable hazard of fibrillation.

CAUTION — The following test can produce high-voltage shocks. Failure to use safe laboratory
practices can result in severe electrical shock, resulting in personal injury or death to the
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persons handling the equipment or conducting the test. Also damage to electrical equipment is

possible.

NOTE

This clause does not apply to ATP only devices.

Test: Use a d.c. voltmeter, input impedance =1 M(), which has demonstrated overall measurement
accuracy of better than +10 %.

The test shall be performed with the implantable pulse generator at a temperature of 37 °C + 2 °C and
any bradyarrhythmia pacing output available from the implantable pulse generator shall be suppressed.

fivza ot wlantahla niilca aaparaf o

the

Each electy
device is iy
resistors, H

The impla
defibrillati
current thi

Complianc
CD lead ter

17 Prote

17.1 Protection from harm to the patient caused by heat

In the absg

least one o
NOTE 1 ]

NOTE2 |
external de

iealls s firlha fon X3 nta AL P = Hazha
l\,ﬂll] cuUIIvuucTtuLIve yOll C VUL LIIC uu[/lulu/uulo IJMIJD M({lll’/l ULUT 1TI1T LUIILtdC L vviIlll uuu_y LIoouUutT VviIICT

hplanted shall be identified and connected to a common bus through separate 100 Q'£
.- (All resistors Ry shall be 25 W low inductance types.)

ntable pulse generator shall be caused to charge ready to deliver a maximum eng
n pulse. With the implantable pulse generator held in the charged state, measure the di
ough each resistor R in turn.

h

e is confirmed if the voltage measured across each R is less~than 10 mV for
minal and the IPG-case, and less than 1 mV for any other conductive-pathway.

ction from harm to the patient caused by heat

nce of external influence, an implantable part efithe implant system shall comply wit
F the following conditions (a, b or ¢) when implanted, and when in normal operation.

'he single-fault condition for temperature risei§ covered by the requirement in ISO 14708-1:2014,

xamples of external influences include exposure to external recharging fields, MRI, electrosurg
ibrillation, ultrasound, and electromagnetic fields.

br surface greater than 39 °C; or
ue receives a CEM43 thermal dose >2; or
hcturer’s evidence thata higher temperature rise is justified for a particular application.

dose value is caleitlated using Formula (1):

& 4
=Zti R( 3_Ti)
i=1

1 %

rgy
rect

any

h at

9.3.

ery,

M

a) noout
b) no tiss
c) manuf]
The CEM43

CEM43
where

¢;

T

R

n

is the i-th time interval in minutes;
is the average temperature of the tissue in degrees Centigrade during the interval ¢;;
is 0,25 for T< 43 °Cand 0,5 for T = 43 °C;

is the number of samples taken during the heating duration.

This formula is valid for temperatures between 39 °C and 57 °C.

Compliance is checked by inspection of a design analysis provided by the manufacturer, supported by
the manufacturer’s calculations and data from test studies as appropriate.

18
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17.2 Active implantable medical device intended to supply heat
The textin 17.2 of ISO 14708-1:2014 applies.

18 Protection from ionizing radiation released or emitted from the active
implantable medical device

18.1 The textin 18.1 of ISO 14708-1:2014 applies.

18.2 The textin 18.2 of [SO 14708-1:2014 applies.

18.8 The text in 18.3 of ISO 14708-1:2014 applies.

19|Protection from unintended effects caused by the device
19.1 The textin 19.1 of ISO 14708-1:2014 applies.

19.2 Ifthe implantable part of an active implantable medical devicefcontains one or more power sources,
such as batteries, the active implantable medical device shall prévide advanced warning wheh depletion
of gny single power source will significantly limit the future‘availability of therapeutic furjctions, e.g.
braglyarrhythmia pacing, ATP, post shock pacing.

The prolonged service period in normal use shall be atdeast three months under the most sgvere of the
follpwing conditions that is applicable:

1) [The implantable pulse generator monitoring (no pacing) and delivering 6 maximum |energy CD
pulses into a 50 Q + 1 % load. The CD pulses shall be spaced uniformly over the three mdnth period
and the last CD pulses being delivered atthe end of the period; or

2) |the implantable pulse generator-pacing 100 % with the manufacturer's nominal condlitions and
delivering 3 maximum energy ‘€D pulses into a 50 Q = 1 % load. The CD pulses shall| be spaced
uniformly over the three-month period and the last CD pulses being delivered at the end offthe period.

NOTE For ATP only devicés, the CD terminals part of the requirement is not applicable.

Thg manufacturer shall-provide suitable measures, instructions and/or tools to the physiclans on the
appiropriate follow-up,period so that RRT (or the status within PSP) will be reliably detected

In spme Europeamn-countries the national cardiology societies have follow-up guidelines basgd on state
of the art of medical practice that should be taken into consideration.

by the manufacturer's calculations and data from test studies, as appropriate.

Coq\pliance is checked by assessment of the design analysis provided by the manufacturer, supported

19.3 The textin 19.3 of ISO 14708-1:2014 applies.
19.4 The textin 19.4 of SO 14708-1:2014 applies.
19.5 The textin 19.5 of ISO 14708-1:2014 applies.
19.6 The textin 19.6 of ISO 14708-1:2014 applies.

19.7 The implantable pulse generator shall be designed so that the implantable defibrillator output
voltage shall not permanently affect the device, provided the warning about hazardous positioning of
electrodes in 28.11.2 is respected.
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CAUTION — The following test employs the use of high voltage. Failure to use safe laboratory
practices can result in severe electrical shock, resulting in personal injury or death to the
persons handling the equipment or conducting the test.

NOTE1 This clause does not apply to ATP only devices.

Test: the implantable pulse generator shall be connected to deliver CD pulses to a voltage divider network
of low inductance, 5 % tolerance resistors of 12,5 Q (R ;) and 25 Q (Ry,) as shown in Figure 6. If the
implantable pulse generator has more than two defibrillator output terminals, all positive terminals shall
be connected to CD(+) and all negative terminals shall be connected to CD(-).

(R b Ra b (R cD
atrial

R| | R | Ryl | Rs Ry |Rs| |Rs| | Rs ventricular
DUT

A B CF G D E H ]

Figure 6 -— Example test set-up for checking internal defibrillation protection in a CRT-D devjice

The implagtable pulse generator shall be programmed to deliver maximum energy CD pulses. [The
potential divider is tapped to feed test point A directly and4o feed test points B-E through separate
250 Q =5 %o resistors (R,) (see Figure 6).

Two maximum energy CD pulses are delivered at each et eight configurations defined by Table 1.

NOTE 2  Hor single channel devices, configurations 3,4, 5 and 6 are not applicable. The connection sequenge is
only appliche to the available terminals.
|

NOTE 3 the implantable pulse generator case’is a CD terminal, then configurations 7 and 8 are not applicgble.

Table 1 — Connection sequence

Config# A B C F G D E H ]

1 V ring A fing Lv2 LvV4 Viip Ayp LViip1 LV3

2 Viip Ayp LViip1 LV3 V ing A ting Lv2 LV4

3 Arip A ting LViip1 LvV2 Viip V ing LV3 LvV4
4 Viip V ring LV3 LV4 Aip A fing LViip1 LvV2

5 V ing Aip LV2 LV3 Viip A ing LViip1 LvV4

6 Viip A ting LViip1 LV4 V ring Ayp Lv2 LV3

7 all p/St Case

8 Case all p/St

1 All P/S = all pacing/sensing terminals connected together through separate 250 Q + 5 % resistors.

Compliance is confirmed, if after all applicable test cases have been completed the implantable pulse
generator functions as prior to the test without further adjustment.

20 Protection of the device from damage caused by external defibrillators

20.1 Testing and compliance shall be in accordance with ISO 14117.
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20.2 Testing and compliance shall be in accordance with ISO 14117.

21 Protection of the device from changes caused by high-power electrical fields
applied directly to the patient

21.1 Thetextin 21.1 of ISO 14708-1:2014 applies.

21.2 Testing and compliance shall be in accordance with ISO 14117.

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

22.1 The textin 22.1 of ISO 14708-1:2014 applies.

22.2 The textin 22.2 of ISO 14708-1:2014 applies.

23|Protection of the active implantable medical device-from mechanical fprces
23.1 The textin 23.1 of [SO 14708-1:2014 applies.

23.2 The textin 23.2 of [SO 14708-1:2014 applies.

Compliance is confirmed if, after completing the tést procedure, the values for the implaritable pulse
gengrator listed in 28.8.2 d) and e) conform with the values stated in the manufacturef's original
spetification.

23.8 Implantable leads shall withstand the tensile forces that might occur after implantati¢n, without
fradture of any conductors or joints pr breaching of any functional electrical insulation.

CAUTION — The following test.employs the use of high voltage. Failure to use safe laboratory
practices can result in severe electrical shock, resulting in personal injury or depth to the
persons handling the equipment or conducting the test. Also damage to electrical eqiiipment is
possible.

Test: use a preconditioning bath of approximately 9 g/1 saline at 37 °C £ 5 °C, a tensile lofd tester, a
resistance metep)atest bath of 9 g/l saline at 37 °C £ 5 °C with a reference electrode plate haying a noble
metal surface with a minimum area of 500 mm?, a leakage current tester, capable of applying 2 000 V
and|supplyifigia current of at least 2 mA, and a 200 pF * 10 % capacitor (C,) rated for use at 1 000 V.

Speciméns intended for test shall be in the condition as normally shipped to the customer.

Speti ; iately prior
to testing, the lead shall be rinsed in distilled or deionized water, then wiped free of surface water. The
test specimen(s) shall be placed in the test bath within 30 min of removal from the preconditioning bath.

The lead shall be fitted in the tensile tester, clamped at the metallic surface of the lead connector pin
and at the appropriate point on the distal end of the lead. The distance between the clamping points
shall be measured.

The lead shall be subjected to a tensile load, limited to a value causing 20 % elongation, otherwise
increased to at least 5 N. The tensile load shall be sustained for a at least 1 min then relieved.

The tensile load application shall be repeated for each combination of tip distal end and lead connector
pin. This may be accomplished by using multiple leads as the test sample.
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The electrical continuity of each conduction path shall be verified by measuring the d.c. resistance.

The insulation integrity of each lead shall be verified by immersing the outer covering, other than
within 20 mm of an electrode or terminal, in the test bath, not less than 50 mm nor more than 200 mm
from the reference electrode plate. The lead shall be immersed in the test bath for a minimum of 1 h
before proceeding.

CAUTION — Ensure that the electrodes and terminals are electrically isolated from the saline
bath during this procedure.

The test voltage shall attain the full value within 0,1 s to 5 s. The test voltage shall be maintained at full
value for afTeast I5 s before being lowered to Zero.

Insulation |between each electrical conductor carrying a CD pulse and every other conductor, pnd
between epch conductor carrying a CD pulse and the reference electrode, shall be subjeeted fo a
2 000V = B0 V d.c. test voltage. Insulation between each electrical conductor used for,pacing and/or
sensing anld every other conductor not previously exposed to the 2 000 V test voltage;’and between
each pace/pense conductor and the reference electrode, shall then be subjected to afl00 V + 5V d.c. fest
voltage.

The electrical continuity of each lead carrying a CD pulse shall be verified\by passing current pulses
through thg electrical conductors.

Power supply ‘)L
r B
|| | '
[l o
¢ LT J
RS
Léad connector

' 20mm max.

f

NN

/ Lead under test
Reference / !
222

electrode

tPetectrode
Figure 7 — Conductor current integrity test fixture

The lead, other than within 20 mm of the exposed terminal, shall be immersed in the test bath (see
Figure 7).

CAUTION — Care must be taken when connecting to the terminal of the lead to assure that high
currents will not cause damage. A set-screw is recommended for connection to the terminal.

Each lead conductor intended to carry a CD pulse shall be subjected to ten current pulses, each sustained
for a minimum of 25 ms, produced by discharging the capacitor from 1 000 V = 50 V. There shall be a
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minimum of 10 s between current pulses. If total discharge circuit resistance is less than 20 (), a series
resistor Rg may be used to increase total system resistance to a maximum of 25 .

Compliance is confirmed if:

the leakage current measured between each conductor and the reference electrode and between
any two conductors that have an exposed conductive surface intended for contact with tissue does

not exceed 2 mA during the voltage application;

the lead exhibits no permanent functional damage, nor permanent elongation in excess of 5 % unless
the lead is intended by the manufacturer to accommodate a longer permanent elongation;

23.4t The textin 23.4 of ISO 14708-1:2014 applies.

specification.

after performing the complete procedure, the d.c. resistance of the lead is within the manllfacturer’s

23.p Implantable leads shall withstand the flexural stresses that might occur'after implantatjon without

fragture of any conductor.

Procedure: Two tests shall be performed. Test 1 shall be applied to all uniform lead segme

sha

The
the
and

Test
thap 110 % of the diameter of the lead segment.under test. At the lower end of the fixture

sur

to the contour of the fixture the centre-line of the test segment forms a 6 mm #* 0,1 mm
bending radius (see Figure 8).

1 be applied to the segment of the lead where the lead joins the'connector body.

test samples, whether in the form of complete leads or leadbody segments, shall be pred
same way as fully assembled and shipped product. The tests shall be performed in dry
at room temperature.

1: Use a special holding fixture (see Figure 8).‘The inside bore of the fixture shall be

face shall be formed into a bell mouth having a radius such that when the test segmen

Holding fixture

nts. Test 2

onditioned
conditions

no greater
the inside
[t conforms
centre-line

©IS

Figure 8 — Conductor flex test fixture
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The fixture shall be mounted in a machine that can oscillate the fixture from the vertical and forces the
test segment to flex in the bell mouth of the fixture. The lead test segment shall be mounted to hang
vertically under gravity in the holding fixture, oriented in the worst-case test condition when the test
segment allows multiple orientations.

Aload sufficient to assure that the centre-line of the test segment conforms to the bending radius shall be
attached to the lower end of a thin, flexible line (cord) strung through the test segment, or, for lead bodies
with no accessible lumen, applied directly to the test segment, so that it conforms to the bending radius.

0
The fixture shall be oscillated through an angle §=90° _ each side of vertical at a rate of approximately

o

2 Hz for a tninimum of 47 000 cycles.

NOTE Adjust the centre of rotation between the test fixture and the centre-line of the test lead;segment do as
to minimizq vibration.

Compliancg is confirmed if the measured resistance of each conduction path is withinthe manufacturer's
specificatipns (adjusted for the length of the lead segment under test), and each conductor is functionfally
intact as pé¢r the manufacturer's performance specification.

P

Holding
Fixture

Test
Lead Segment

C

_—Load

Figure 9 — Connector flex test fixture

Test 2: Use a special holding fixture (see Figure 9) similar in form to the intended pulse generator
connector header. The holding fixture shall be made of rigid material, with the corners that might come
in contact with the lead connector rounded to a maximum radius of 0,5 mm. The cavity depth shall be
set at the minimum allowed in the applicable standard, or as specified by the manufacturer's connector
specification if other connector systems are used. Except for the cavity depth and rounding, the test
cavity dimensions shall be as specified in Figure 2 of ISO 5841-3:2013 (IS-1), Figure 4 of ISO 11318:2002
(DF-1), or Figure 4 of ISO 27186:2010 (IS4/DF4), or in accordance with the manufacturer's specifications
if another connector system is used.

The holding fixture shall be mounted in a machine that can rotate the fixture +452 from the vertical (see
Figure 9). The centre of rotation shall be in the plane where the rounded corners of the holding fixture
begin. The holding fixture shall allow the lead connector and attached lead segment to hang vertically
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under gravity. The lead connector shall be fitted into the holding fixture, oriented in the worst-case test
condition, and retained by the set-screw mechanisms.

A load shall be attached to the lead segment 10 cm * 0,5 cm from the centre of rotation of the holding
fixture. The load attachment mechanism shall ensure that there shall be no relative motion between the
conductor and the tubing at the point of attachment. The load (including the attachment mechanism)
shallbe 100 g+5g.

The holding fixture shall then be oscillated through an angle 8 = 45° + 2° each side of vertical at a rate of

app

roximately 2 Hz for a minimum of 82 000 cycles.

The

testshall be repeated Ior each unique connector lead body assembly.

Compliance is confirmed if the measured resistance of each conduction path is within thé man

spe
int3

23.
lead
gre

NOTI

Cifications (adjusted for the length of the lead segment under test), and each conducter is f
ct as per the manufacturer's performance specification.

s, shall be identified as to type. The retention force provided by the implantable connec

E

comppatible with set-screws.

Tes
inst

Aftg
7,5

The

f procedure: The implantable connector pair shall be.miated in accordance with the man
ructions and immersed in a saline bath, approximately 9 g/l at 37 2C £ 5 2C, for a minimy

br removal from the saline bath, the connector pair shall be subjected to successive strai
+ 0,5N, and 10 £ 0,5 N each for not less thanc0 s.

Compliance is checked by assessment:df the test results provided by the manufacturer (see

ISO

23.
test

14708-1).

/ The text in 23.7 of 1ISO(14708-1:2014 applies except for "Compliance is checked by 4
"in the last paragraph.

Compliance is confirmed if, after completing the test procedure, the implantable pulse

cha
spe

24
ele

Facteristics listed-in 28.8.2 d) and e) conform with the values stated in the manufacture
cification.

Protee¢tion of the active implantable medical device from damage caus
ctrostatic discharge

b Implantable connectors, intended for use by physicians to join implantable pulse gen¢

hter than or equal to 7,5 N. The manufacturer shall declare [see 28;4-of ISO 14708-1, 28
28.8.3 e)] the intended performance as implanted, determined according to the following test].

maximum force that does not result in. disconnection shall be recorded as the test resuld.

pfacturer's
inctionally

rators and
or shall be
.8.2 h) and

The procedure is applicable only to connector systems without set-screws and/or lead copnectors not

ufacturer's
m of 10 d.

bht pulls of

hlso 28.4 of

functional

jenerator's
’s original

ed by

24.1 The textin 24.1 of ISO:14708-1:2014 applies.

24.2 The textin 24.2 of ISO:14708-1:2014 applies.
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25 Protection of the active implantable medical device from damage caused by
atmospheric pressure changes

25.1 Implantable parts of an active implantable medical device shall be constructed to withstand the

changes of

pressure which can occur during transit or normal conditions of use.

Test procedure: The test shall be conducted in saline solution with leads (approximately 9 g/1) at room
temperature. The pulse generator will be exposed to the following:

Low pressure: 50 kPa for 25 cycles with a minimum 3 min dwell time and ramp-up and ramp-down

times

High p
ramp-

NOTE '

Complianc
After expo
deformatid
device, pat]

acceptable).

f a3 eact:

ressure: minimum 304 kPa for 40 cycles with a minimum 2 min dwell time and ranip;up
lown times of maximum 2 min each.

'he pressure values above are absolute values.

h

is confirmed if the pulse generator provides uninterrupted pacing*during expos

n of the implantable device is acceptable as long as it does ndt~affect operation of
ient comfort, or safety (for example, deformation that resulted in sharp edges would no

25.2 The fextin 25.2 of ISO 14708-1:2014 applies.

26 Prote
tempera

ction of the active implantable medical-dévice from damage caused by
fure changes

26.1 The fextin 26.1 of ISO 14708-1:2014 applies,

26.2 The fextin 26.2 of [SO 14708-1:2014 applies.

27 Prote

ionizing
27.1 Testi

27.2 Testi

radiation
hg and compliancéshall be in accordance with 1SO 14117.

hg and compliance shall be in accordance with ISO 14117.

28 Accompailying documentation

and

Lire.

sure, the pulse generator shall function as prior to the test withoutadjustment. Permanent

the
It be

ction of the active implantable medical device from electromagnetic non-

28.1 The accompanying documentation shall include the name and address of the manufacturer, the

address be

Complianc

ing the postal address and telephone number.

e is checked by inspection.

28.2 The textin 28.2 of ISO 14708-1:2014 applies.

28.3 The textin 28.3 of [SO 14708-1:2014 applies.

28.4 The textin 28.4 of ISO 14708-1:2014 applies.

28.5 The textin 28.5 of ISO 14708-1:2014 applies.

26
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28.6 The textin 28.6 of [SO 14708-1:2014 applies.
28.7 The textin 28.7 of ISO 14708-1:2014 applies.
28.8 The textin 28.8 of ISO 14708-1:2014 applies.

28.8.1 The accompanying documentation shall include a description of the device, including the
following information, as appropriate.

a) For implantable pulse generators:

1) an explanation of the tachyarrhythmia therapies;
2) adescription of other functions (e.g. bradyarrhythmia pacing features).

Instead of using words to describe the tachyarrhythmia therapies, the mode eodes in Ajinex C may
be used in the markings and accompanying documentation.

Instead of describing the bradyarrhythmia pacing mode in words) the mode codes|defined in
Annex C of ISO 14708-2:2019 may be used in the markings and.aCcompanying documgntation to
designate the bradyarrhythmia pacing mode of the implantable’pulse generator.

b) [For leads:

1) the configuration (unipolar, etc.);

2) other characteristics (e.g. drug dispensing means).
c) |For adaptors:

— the configuration (unipolar, etc.).

Compliance is checked by inspection.

28.8.2 The device specifications andCharacteristics for an implantable pulse generator shall fnclude the
follpwing information, as appropriate.

a) |The connector configuration (unipolar, bipolar or other) and the geometry and/or dinpensions of
the receiving connector and locking mechanism. Any marking used to identify a connector shall be
explained (see 13.11).

b) [The physicalcharacteristics, including:
1) theandss of the implantable pulse generator (in g);

2) . the principal dimensions (in mm);

3} the volume of the implnnfnhlp pnlcp generator (in r‘m3)-

7

4) a general description of the materials, including coatings, which will come into contact with
human tissue.

c) Ifanelectrode is an integral part of the implantable pulse generator, then the electrode material and
surface area (in cm?).

d) The electrical characteristics, nominal as shipped (including ranges and tolerances), at 37 °C £ 2 °C
and 50 Q £ 1 % load, (unless otherwise stated), including as applicable:

1) the available energy settings for the CD pulses;
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f)

g)

Compliance is checked by inspection.

2)

3)

4)

5)

for each type of CD pulse (e.g. monophasic, biphasic, etc.), the delivered CD pulse energy and peak
ICD output voltage for the maximum energy setting, minimum energy setting and the energy
setting closest to maximum plus minimum divided by 2 (mean value);

NOTE1 See 6.1.4 for the method of measuring delivered CD pulse energy and 6.1.3 for the method of
measuring ICD output voltage.

the maximum and minimum pulse amplitudes while providing antitachycardia pacing, measured
for each programmable amplitude with the pulse duration and pulse interval programmed to
the available settings closest to 0,5 ms and 300 ms respectively (see 6.1.5);

NQTEZ—See6-1-1of 1SO—t#708-272015for the method of Treasuring puise amptitude using joad

registors of 500 Q + 1 %.

if gquipped with an automatic sensitivity control, the lowest (most sensitive) sensing threshold for
bath positive and negative polarities and the sensitivity test signal waveform used (see 6.1.6);

the typical charge time (when capacitors are fully formed) for maximum enérgy setting of{the
ICD pulse at BOS and RRT, as a minimum.

NQTE 3 Requirements 1) and 2) above do not apply to ATP only devices.

If applicable, the implantable pulse generator specifications shall includethe electrical characterigtics
(including ranges and tolerances), nominal as shipped, for all applicable bradyarrhythmia paging

paramieters as required in 28.8.2 d) of ISO 14708-2.

NOTE4  See Clause 6 of ISO 14708-2:2019 for the methods of measuring these parameters.

Recommended methods for determining that the implantable pulse generator is functioming

propeqly after implantation.

Any recommendation regarding the use of lead(s)\(see also ISO 14708-1, 28.4).

28.8.3 The device specification and characteristics for a lead shall include the following information, as

appropriatg.

a) A genefral description of the materials used for the conductor, connector pin and insulation, and|the

shape,[materials, and configtration of the electrode(s).

b) A stat¢ment advising whether the lead contains a medicinal substance as an integral componfent,

<)

28

giving|the identity ofthe medicinal substance.

The pHysical dimensions, including (nominal values):

1y
2)
3)

4)
5)

the length:(in cm);

the geometric surface area of electrode(s) (in mm?);

the insertion diameter of transvenous lead (except for connector end) (in mm) and the size of the
corresponding introducer (in French gauge);

the distance(s) between electrodes (bipolar or multipolar endocardial leads) (in mm);

the maximum depth of penetration into the tissue, if applicable (in mm);
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6) the connector geometry (lengths and diameters) (in mm), including any desig
markings defined in the applicable connector standards;

The electrical characteristics of the lead (see 6.2), including:

1) the lead pacing impedance (in 1);

nations or

Any recommendations regarding use with implantable pulse generators (see also ISO 14708-1, 28.4).

Compliance is checked by inspection.

28.

(foq]

Compliance is checked by inspection.

28.

a)
b)

)

Compliance is checked by inspection.

28.
the

Compliance is checked by inspection.

28.

28.
des

Compliance is checked\by inspection.

28.
ind

defiprillation*and which connections are intended for sensing and pacing.

NO'rE For ATP only devices, the CD terminals part of the requirement is not applicable.

B4 The accompanying documentation for an implantable puise generator snall inciude i
example, by diagram) on all pulse waveforms.

The compatible implantable pulse generators and leads (in partietlar, see 23.6) and the co
with proprietary locking mechanisms of leads and implantable pulse generators.

The physical dimensions (nominal values) including.geometry, lengths, and diameter
including any designations or markings defined in the applicable connector standards.

B.6 The device specification and characteristics for accessories shall include a general de
materials used if they are intended to remain in contact with body tissues.

D The text in 28.9 of ISO 14708-1:2014 applies.

D.1 The accompanyingdocumentation for an implantable cardioverter defibrillator sha
Cription of all recommended lead configurations.

D.2 The accompanying documentation for an implantable cardioverter defibrillator sl

cate which) connections on the implantable pulse generator and leads are intended for carg

hformation

B.5 The device specification and characteristics for an adaptor shall includethefollowing igformation,
as appropriate.

A general description of the materials used for the conductor, conpector pin and insulatijon.

mpatibility

s (in mm),

cription of

|l include a

hall clearly
lioversion/

Compliance is checked by inspection.

28.10 The textin 28.10 of ISO 14708-1:2014 applies.

28.11 The textin 28.11 of ISO 14708-1:2014 applies.

28.11.1

The accompanying documentation for an implantable cardioverter defibrillator shall

include a warning regarding the adverse effects of high-voltage shocks during handling and implantation.
The accompanying documentation shall describe how accidents with high-voltage shocks can be avoided
during handling and implantation.

Compliance is checked by inspection.
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28.11.2 The accompanying documentation for an implantable cardioverter defibrillator shall
include a warning if there are hazards to the patient or the device due to positioning (i.e. shorting) of
electrodes.

Compliance is checked by inspection.
28.12 The textin 28.12 of SO 14708-1:2014 applies.

28.13 The accompanying documentation for an implantable pulse generator shall include a warning
to inactivate tachyarrhythmia therapies during surgical procedures, in particular when high-frequency
surgery or [diathermy 1s used.

Compliance is checked by inspection.

28.14 The¢ textin 28.14 of ISO 14708-1:2014 applies.

28.15 The textin 28.15 of ISO 14708-1:2014 applies.

28.16 The textin 28.16 of SO 14708-1:2014 applies.

28.17 The¢ textin 28.17 of ISO 14708-1:2014 applies.

28.18 The textin 28.18 of SO 14708-1:2014 applies.

28.19 ATP only devices shall comply with ISO 14708-2:2019,28.19.

NOTE1 Thereplacement and the additional 28.19.1 and.28.19.2 do not apply to ATP only devices.

The accom
example, b
number of

panying documentation for an implantable pulse generator shall include information
y graphs) on the average estimated longevity of the device in years as a function of the t
maximum energy CD pulses delivered. The total number of maximum energy CD pu

(for
ptal
[ses

delivered i spaced uniformly over the estimated life of the implantable pulse generator.

The estimdted longevity shall be caleulated under the following conditions, as applicable:

1) the implantable pulse generator’is monitoring (no pacing) and delivering the maximum energy CD
pulsesfinto a 50 Q + 1 % lead;

2) ifapplicable, the implantdble pulse generator is pacing 100 % at the manufacturer's specified settings
intoa $00 Q + 5 % {ead and delivering the maximum energy CD pulses into a 50 Q + 1 % load.

If applicable, any energy used to reform the output capacitors shall be deducted from the total engrgy

available when determining estimated longevity.

Compliancg ischecked by inspection.

28.19.1 The accompanying documentation for an implantable pulse generator shall state the
prolonged service period, expressed in months, and the estimated number of maximum energy CD pulses
available between recommended replacement time and end of service. When preparing these estimates,
the manufacturer shall assume that the implantable pulse generator is delivering one maximum energy
CD pulse every 15 d into a 50 Q *+ 1 % load.

Compliance is checked by inspection.

28.19.2 The accompanying documentation for an implantable pulse generator shall include the
electrical characteristics after the recommended replacement time. The electrical characteristics shall be
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measured at 37 °C = 2 °C with the CD lead terminals connected to 50 Q * 1 % load(s) and the other
terminals connected to 500 Q + 5 % load(s).

Compliance is checked by inspection.
28.20 The textin 28.20 of ISO 14708-1:2014 applies.
28.21 The textin 28.21 of ISO 14708-1:2014 applies.

28.22 The textin 28.22 of ISO 14708-1:2014 applies.

28.23 The textin 28.23 of ISO 14708-1:2014 applies.
28.24 The textin 28.24 of ISO 14708-1:2014 applies.
28.25 The textin 28.25 of ISO 14708-1:2014 applies.
28.26 The textin 28.26 of ISO 14708-1:2014 applies.
28.27 The textin 28.27 of ISO 14708-1:2014 applies.
28.28 The textin 28.28 of ISO 14708-1:2014 applies.
28.29 The textin 28.29 of ISO 14708-1:2014 applies:;

28.80 The textin 28.30 of ISO 14708-1:2014 applies.
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Annex A

(informative)

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

Essential principles

Clauses of ISO 14708-1

Clauses of ISO 147086
and aspects coverd

5 Essentia

principles

5.1.1 Impla
tured in su
conditions

knowledge
and the me
intended u

clinical con
or the safet
applicable,
risks which
constitute

against the
compatible
health and

hts must be designed and manufac-
Ch a way that, when used under the
hnd for the purposes intended and,

where applicable, by virtue of the technical

experience, education or training,
dical and physical conditions of
ers, they will perform as intended

by the manpfacturer and not compromise the

dition or the safety of patients,

y and health of users or, where
pther persons, provided that any
can be associated with their use
hcceptable risks when weighed
benefits to the patient and are
with a high level of protection of
Kafety.

(This principle is fundamen-
tal to all aspects of an active
implantable medical device
addressed by ISO 14708.)

5.3 Requires usability engi-
neering process be applied
to non-implantable parts
of the active implantable
medical device

5.5 Requires parts of an
ISO 14971-compliankrisk
management procéss to be
applied

* retained

5.1.2 The sd
for the desi
must confor
of the gene
When risk
turer must
ual risk ass
acceptable
following p

identif]
estimg
the int

elimin
practi
design|

lutions adopted by the manufacturer
pn and manufacture of the implants
m to safety principles, taking account
Fally acknowledged state of the art
Feduction is required, the manufac-
control the risks so that the ¢esid-
ociated with each hazard i< judged
The manufacturer must'apply the
rinciples in the priority oyder listed:

y known or foreseeable hazards and
te the associated.risks arising from
bnded use andforeseeable misuse;

hte riskss"as far as reasonably
able \’through inherently safe
anid manufacture;

(This principle is funda-
mentalto all aspects of an
acfive implantable medical
device addressed by ISO
14708. This approach is
particularly applicable to
the requirements in Clauses
14, 19, and 21.)

5.4 Requires the manufac-
turer to provide informa-
tion security when commu-
nication with the implanta-
ble partis through wireless
communication channels

5.5 Requires parts of an
ISO 14971-compliant risk

managementnrocesstaobe
r

* retained

protec
and

reduce as far as reasonably practicable
the remaining risks by taking adequate

tion measures, including alarms;

inform users of any residual risks.

applieod

5.1.3 Impla

nts must achieve the performance

intended by the manufacturer and be designed
and manufactured in such a way that, during
normal conditions of use, they are suitable for
their intended purpose.

(This principle is fundamen-
tal to all aspects of an active
implantable medical device
addressed by ISO 14708.)

* retained
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Clauses of ISO 14708-1

Clauses of ISO 14708-6
and aspects coverd

5.1.4 The characteristics and performances
referred to in 5.1.1, 5.1.2 and 5.1.3 must not be
adversely affected to such a degree that the
health or safety of the patient or the user and,
where applicable, of other persons are com-
promised during the lifetime of the implant,
as indicated by the manufacturer, when the
implant is subjected to the stresses which can
occur during normal conditions of use and has

19.2 Requires power source
depletion indicator.

* replacement

19.3 Defines methodology |* retained
to ensure single fault condi-

tions are not a HAZARD.

23.1 Defines drop test for | * retained

NON-IMPLANTABLE PARTS.

23 2 Defines vibration test

* retained

bedn properly maintained in accordance with
thelmanufacturer’s instructions.

for patient carried parts.

additional text

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

* replacement

23.4 Requires strain relief
(LEADS, etc.).

* retained

23.5 Requires fatigue re-
sistance (LEADS, etc.).

* replacement

23.6 Requires connections
to be reliable.

* replacement

26.1 Requires protection
from heat from pewered
NON IMPLANTABLEparts

*retained

28.4 Requireés\disclosure of
maximum @roven connector
retentionstrength.

* retained

28.23'Requires warning
against patient entry into
hazardous environments.

* retained

5.1/5 Implants must be designed, manufac-
turpd and packaged in such a way that their
characteristics and performances during their
int¢nded use will not be adversely affected by
trapsport and storage conditions. {for example,
flug¢tuations of temperature and-Humidity)
takling account of the instructions and infor-
mation provided by the manufacturer.

7.2 Requires sterile pack
to be protected by sales
packaging.

* retained

10.1 Requires packaging to
be durable.

* retained

10.2 Requires packaging
to be protected against the
effects of humidity.

* retained

10.3 Requires markings
on the sales package to be
indelible.

* additional note

10.4 Requires accompany-
ing documentation to be
physically associated with

the device

* retained

12.3 Requires markings
on the sterile pack to be
indelible.

*retained

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

* retained

5.1.6 All known and foreseeable risks, and any
undesirable effects, must be minimised and be
acceptable when weighed against the benefits
of the intended performance of implants dur-
ing normal conditions of use.

19.3 Defines methodology
to ensure single fault condi-
tions are not a HAZARD.

* retained

19.4 Requires investiga-
tion of unintended effects
caused by the device.

* retained
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Clauses of ISO 14708-6
and aspects coverd

5.2 Specific principles regarding design and construction

5.2.1 Chemical, physical and biological properties

5.2.1 The implants must be designed and
manufactured in such a way as to ensure the
characteristics and performance referred to in
5.1. Particular attention must be paid to:

the choice of materials used, particularly

14.3 Requires investigation
of biocompatibility.

* retained

as regards toxicity and where applicable
flammpbility,

the compatibility between the materials
used apd biological tissues, cells, and
body fluids taking account of the intended
purpose of the device,

the ch¢ice of materials used, reflecting,
wherel|appropriate, matters such as
hardngss, wear and fatigue strength.

5.2.2 The inplants must be designed, man-
ufactured gnd packaged in such a way as to
minimize the risk posed by contaminants and
residues to|the persons involved in the trans-
port, storage and use of the implants and to
patients, taking account of the intended pur-
pose of the|[implant. Particular attention must
be paid to tlissues exposed and to the duration
and frequepcy of exposure.

14.2 Defines test for
particulate contaminations

* retained

14.3 Requires investigation
of biocompatibility.

* retained

5.2.3 The illlplants must be designed and
manufactufed in such a way that they can be
used safelyjwith the materials, substances
and gases with which they enter into contact
during theifr normal use or during routine
procedurey; if the implants are intended.toe
administerjmedicinal products they must be
designed apd manufactured in such away as
to be compptible with the medicinalproducts
concerned pccording to the provisions and re-
strictions governing these products and that
their performance is maintained in accord-
ance with the intendedise.

19.5 Démonstrate
compatibility with medici-
ndlsubstances

*retained

5.2.4 The itpplants niust be designed and man-
ufactured ih such-a'way as to reduce as far as
reasonably|prdcticable and appropriate the
risks posed by substances that can leach or

25.1 Requires implanted
parts to withstand pres-
sure changes

* replacement

leak from the implant. Special attention must
be given to substances which are carcinogenic,
mutagenic or toxic to reproduction.

5.2.5 The implants must be designed and
manufactured in such a way as to reduce as
far as reasonably practicable and appropriate
risks posed by the unintentional ingress or
egress of substances into or from the implant
taking into account the implant and the nature
of the environment in which it is intended to
be used.

25.1 Requires implanted
parts to withstand pres-
sure changes

* replacement
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Clauses of ISO 14708-1

Clauses of ISO 14708-6
and aspects coverd

supplied sterile.

5.2.6 The implants must be designed and man- | 14.1 Requires device to be |* retained
ufactured in such a way as to reduce as far as |supplied sterile
reasonably practicable and appropriate risks
posed by insufficient cleanliness of the im-
plant. Risks posed by insufficient cleanliness
include risks posed by bacterial endotoxins,
pyrogens and particulate contaminates.
5.3 Infection and microbial contamination
5.3]1 The implants and manufacturing processes|14.1 Requires device to be [* retained
mustbe designed in such away as to eliminate or to | supplied sterile
redluce as far as reasonably practicable and appro-
priate the risk of infection to patients, users and,
where applicable, other persons. The design must:
— | allow easy handling, and, where
necessary:
— | reduce as far as reasonably practicable
and appropriate any microbial leakage
from the implant and/or microbial
exposure during use,
— | prevent microbial contamination of the
implant, by the patient, user or other
person.
5.3|2 Implants labelled as having a special 7.1 Requiires device to be * retained
midrobiological state must be designed, manu- |supplied in non-reusable
factured and packaged to ensure they remain |paek!
o) wher}llplaced on the rcrllarket and recripgm SO (7.2 Requires sterile pack * retained
ung e.?'t del;crarﬁsport ar; storage conditions to be protected by sales
specified by the manufacturer. packaging.
10.1 Requires packaging to |* retained
be durable.
10.2 Requires packaging to |* retained
be proof against the effects
of humidity.
11.7 Requires contents of  |* retained
sterile pack to be declared
or visible.
11.9 Requires the sterile * retained
pack to be marked with the
instructions for opening it.
12.1 Applies ISO 11607 to  |* retained
tha vaco hblanacl
uuuuuuuuuuuuuuuuuu
12.2 Shall be apparent * retained
if sterile pack has been
opened.
14.1 Requires device to be |* retained

5.3.2 Implants labelled as having a special
microbiological state must be designed, manu-
factured and packaged to ensure they remain
so when placed on the market and remain so
under the transport and storage conditions
specified by the manufacturer.

(Not applicable because
14.1 requires that implant-
able parts of an ACTIVE IM-
PLANTABLE MEDICAL DEVICE
be provided sterile.)
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5.3.3 Implants delivered in a sterile state must |7.1 Requires device to be * retained
be designed, manufactured and packaged in  |supplied in non-reusable
a non-reusable pack, and/or according to ap- |pack
propriate procedures, to ensure that they are |-, Requires sterile pack * retained
ster@le when placed on the market and remair_l t(') be protected by sales
sterile, under the transport and storage condi- kagi
. o ; packaging
tions indicated by the manufacturer, until the - - ” -
protective packaging is damaged or opened.  |10.1 Requires packagingto |* retained
be durable
10.2 Requires packaging to |* retained
be proof against the effects
of humidity
11.7 Requires contents of  |* retained
sterile pack to be declared
or visible
11.9 Requires the sterile * retained
pack to be marked with the
instructions for opening it
12.1 Applies ISO 11607-1 to |* retained
the reusable pack
12.2 Shall be apparent if * retained
sterile pack has been opened
14.1 Requires device‘te’be |* retained
supplied sterile
5.3.4 Implapnts labelled either as sterile or as
having a special microbiological state must
have been processed, manufactured and, if — —
applicable, sterilized by appropriate, validated
methods.
5.3.5 Implants intended to be sterilized must ,14.1 Requires device to be |*retained
be manufadtured in appropriately controlled “{supplied sterile.
(e.g. enviropmental) conditions. 14.2 Defines test for partic- |* replacement
ulate contamination
5.3.6 Pacl«rjﬁing systems for non-sterile
implants must maintain the integkity and .
cleanliness|of the product and,‘if the implants (Not apphcable_because_
e . o subclause requires that im-
are to be sterilized prior touse/ minimize the .
. . . K plantable parts of an active |—
risk of micijobial contamination; the packag- |: . .
. . ! implantable medical device
ing system[must be suitable taking account of be provided sterile)
the method of sterilization indicated by the p '
manufactufer.
5.3.7 The Igbelling of the implant must distin- |(Not applicable because
guish betwgen/identical or similar products subclause requires that im-

non-sterile

placed on the market in both sterile and

condition.

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

5.4 Implants incorporating a substance considered to be a medicinal product/drug

5.4.1 This subclause is not intended to provide guidance on “combination products” as a whole since definitions
have yet to be harmonized and practice varies between different jurisdictions.
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5.4.2 Where an implant incorporates, as an
integral part, a substance which, if used sep-
arately, might be considered to be a medici-
nal product/drug as defined in the relevant
legislation that applies within that jurisdiction
and which is liable to act upon the body with
action ancillary to that of the device, the safe-
ty, quality and performance of the implant as
a whole must be verified, as well as the safety,

14.4 Requirement for quali-
ty and safety of incorporat-
ed medicinal substances.

* retained

qudlity and efficacy of the substance in the
specific application.

5.5/Implants incorporating materials of biological origin

5.5|1 This subclause is not intended to provide guidance on “combination products” as aswhole since
have yet to be harmonized and practice varies between different jurisdictions.

definitions

5.5|2 In some jurisdictions implants incorpo-
ratIng tissues, cells and substances of animal
origin might be considered medical devices.
In this case, such tissues, cells and substances
shquld originate from animals that have been
subjjected to veterinary controls and sur-
veillance adapted to the intended use of the
tisques. National regulations might require
thaf the manufacturer and/or the Regulatory
Authority retain information on the geo-
graphical origin of the animals. Processing,
prejservation, testing and handling of tissues,
cells and substances of animal origin must be
carfied out so as to provide optimal safety for
patfents, users and, where applicable, other
persons. In particular, safety with regard to
viryises and other transmissible agents (e.g.
such as prions) must be addressed by imple-
mehtation of validated methods of elimihation
or inactivation in the course of the manufac-
turfng process.

(Not applicable to ACTIVE
IMPLANTABLE MEDICAL
DEVICES)

5.5|3 In some jurisdictions implants incorpo-
ratjng human tissues, cells and substances
might be considered medical devices. In this
casg, the selection of.sources, donors and/or
substances of humaworigin, the processing,
preservation, testing and handling of tissues,
cells and substances of such origin must be
carfied outso as to provide optimal safety for
patients, Users and, where applicable, other
perfséns. In particular, safety with regard to

(Not applicable to ACTIVE
IMPLANTABLE MEDICAL
DEVICES.)

virtrsesamd-other tramsmissible agents st
be addressed by implementation of validated
methods of elimination or inactivation in the
course of the manufacturing process.
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5.5.4 In some jurisdictions implants incor-
porating cells and substances of microbial
origin might be considered medical devices.
In this case, processing, preservation, testing
and handling of cells and substances must be
carried out so as to provide optimal safety for
patients, users and, where applicable, other
persons. In particular, safety with regard to
viruses and other transmissible agents must

(Not applicable to ACTIVE
IMPLANTABLE MEDICAL
DEVICES.)

be address¢d by implementation of validated
methods offelimination or inactivation in the
course of the manufacturing process.

5.6 Enviropmental properties

5.6.1 If the jmplant is intended for use in com-
bination with other devices or equipment the
whole combination, including the connection
system mu$t be safe and must not impair the
specified pgrformance of the implants. Any
restriction$ on use applying to such combina-
tions must pe indicated on the label and/or in
the instrucfions for use. Connections which
the user hap to handle, such as fluid, gas trans-
fer or mechanical coupling, must be designed
and constrficted in such a way as to minimize
all possible{risks from incorrect connection.

9.9 Requires implantable
connectors to be identified
on sales pack.

* replacement

11.8 Requires implantable
connectors to be identified
on sterile pack.

* retained

23.6 Requires connector re:
tention force to be specified.

¥replacement

28.4 Requires disclosure, of
maximum proven comnector
retention strength

* retained

28.5 Requires provision of
information-on accessories
that might'be required to
facilitate the intended use
of the device.

* retained

5.6.2 Implants must be designed and manufactured’in such a way as to remove or reduce as far as reasonably

practicableland appropriate:
5.6.2.1 The|risk of injury to the patient, useror |15.1 Sets requirement for  |* retained
other persdns in connection with theirphysi- |surfaces of
cal and ergpnomic features; NON-IMPLANTABLE PARTS.
15.2 Requires implantable |* retained
parts to have appropriate
physical form.
5.6.2.2 The|risk of use ertor'due to the 5.3 Requires USABILITY * retained
ergonomic features, humian factors and the ENGINEERING PROCESS be
environmeht in which the implant is intended |applied to non-implantable
to be used; parts of the
ACTIVE IMPLANTABLE MEDI-
CAL DEVICE
5.5 Requires parts of an * retained
ISO 14971-compliant risk
management process to be
applied
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5.6.2.3 Risks connected with reasonably fore-

seeable external influences or environmental
conditions, such as magnetic fields, exter-
nal electrical and electromagnetic effects,
electrostatic discharge, radiation associated
with diagnostic or therapeutic procedures,

pressure, humidity, temperature or variations

in pressure and acceleration;

23.1 Defines drop test for | * retained
NON-IMPLANTABLE PARTS.
23.2 Defines vibration test |* retained

for patient carried parts.

replacement compliance text

24.1 Defines electrostatic
discharge test for NON-IM-
PLANTABLE PARTS.

*retained

Z5.T Requires implanted
parts to be proof against
pressure changes.

“replacement

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

* retained

27.1 Defines requirement for
electromagnetic immunity.

*replacement

5.6|2.4 The risks associated with the use of the|19.3 Requires a design arfal-"| * retained
impglant when it comes into contact with mate- |ysis and defines the meth-

rials, liquids, and gases to which it is exposed |odology for the analysis

duifing normal conditions of use;

5.6]2.5 The risk associated with the possible |19.3 Requires a\design anal- | * retained
negdative interaction between software and ysis and defines the meth-
thelenvironment within which it operates and |odology.fex'the analysis

intgracts;

5.6]2.6 The risks of accidental penetration of |19.3’Requires a design anal- | * retained

sub

stances into the implant;

ysis and defines the meth-
odology for the analysis

5.6
wif
tigd

—

2.7 The risks of reciprocal interference
h other devices normally used in the inves-
tions or for the treatment given;

20.1 Requires defibrilla-
tion protection of external
ECG leads.

* replacement

20.2 Defines test to prove
defibrillation protection of
implanted device.

* replacement

21 Requires protection
against diathermy, etc.

* retained

21.2 replacement

22 Requires protection
against diagnostic ultra-
sound.

* retained

28.12 Requirement for
warning notices.

*retained

20 12 Do rac yazarning

* panlacaaant

ZOT o e eT Comvv ot Ity

about monitoring device in
case of diathermy etc.

TCPpTateeT

28.14 Requires warning not
to expose device to thera-
peutic levels of ultrasound.

* retained

28.15 Requires warning
about the effect of therapeu-
tic irradiation on implanted
devices.

* retained
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5.6.2.8 Risks arising where maintenance or
calibration are not possible, including from:

ageing of materials used,

loss of accuracy of any measuring or
control mechanism,

excessive increase of leakage currents,

17.1 Requires investigation
of local heating caused by
faulty implanted device

* replacement

17.2 Requires that supply  |* retained
heat be investigated
19.1 Requires a design * retained

analysis.

19 2 Reguires nower source
1 +

* replacement
t

excess|heat generated by the implant.

depletion indicator.

5.6.3 Implaints must be designed and manufac-
tured in suth a way as to minimize the risks
of fire or e¥plosion during normal use and in

single fault
must be pa
includes ex

condition. Particular attention
d to implants whose intended use
posure to or use in association

with flamnjable substances or substances

which couldl cause combustion.

5 Applies IEC 60601-1 to the
NON-IMPLANTABLE PARTS

of the active implantable
medical device.

* retained

5.6.4 Implapts must be designed and manufac-
tured in suth a way that adjustment, calibra-
tion, and mpintenance, where such is neces-
sary to achjeve the performances intended,
can be dong¢ safely.

17.1 Requires investigation
of local heating caused by
the implanted device in
normal operation or in-any
single component failuxe

* réplacement

19.1 Requires a design
analysis

* retained

19.2 Requires:power source
depletion indicator

* replacement

5.6.5 Implants must be designed and manu-
factured in|such a way as to facilitate the safe
disposal offany waste substances.

28.29:Requires informa-
tionlon proper disposal of
the/device

* retained

5.7 Implants with a diagnostic or measuringfunction

5.7.1 Diagnpstic implants and implants with

a measurinfg function, must be designed and
manufactufed in such a way as to provide
sufficient afcuracy, precision and stability for
the intendgd purpose of the implant, based on
appropriate scientific and techinical methods.
The limits ¢f accuracy mustbe indicated by
the manufacturer.

5.1 Applies [EC 60601-1 to
the non-implantable parts
of the ACTIVE IMPLANTABLE
MEDICAL DEVICE that are
connected to or equipped
with an electrical power
source

*retained

5.7.2 Any nleasurement, monitoring or display
scale used Jn asseciation with an implant must
be designedl in‘line with ergonomic principles,
taking accqunbof the intended purpose of the

5.1 Applies [EC 60601-1 to
the non-implantable parts
of the ACTIVE IMPLANTABLE
MEDICAL DEVICE that are

*retained

implant.

connected to or equipped
with an electrical power
source

5.7.3 Wherever possible values expressed
numerically must be in commonly accepted,
standardised units, and understood by the
users of the implant.

5.1 Applies [EC 60601-1 to
the non-implantable parts
of the ACTIVE IMPLANTABLE
MEDICAL DEVICE that are
connected to or equipped
with an electrical power
source

* retained
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5.8 Protection against radiation

5.8.1 General

Implants must be designed and manufactured
and packaged in such a way that exposure

of patients, users and other persons to any
emitted radiation must be reduced as far

as reasonably practicable and appropriate,
compatible with the intended purpose, while

(See more particular re-
quirements below)

notjrestricting the application of appropriate
spelcified levels for therapeutic and diagnostic
puifposes.

5.8

Whlere implants are designed to emit hazard-
ouq, or potentially hazardous, levels of radia-
tion necessary for a specific medical purpose
the|benefit of which is considered to outweigh
the|risks inherent in the emission, it must be
pogsible for the user to control the emissions.
Sudh implants must be designed and manu-
factured to ensure reproducibility of relevant
varjiable parameters within an acceptable
tolgrance.

2 Intended radiation

(Not applicable to active im-
plantable medical devices)

5.813 Unintended radiation

Implants must be designed and manufactured
in quch a way that exposure of patients, users
and other persons to the emission of unintend-
ed, [stray or scattered radiation is reduced as
far s reasonably practicable and appropriatex

9.1 Requiresnrarkings
warning efdny radioactive
substaneces

* replacement

18.Requirement for * retained
sealed sources

18.2 Requires justification |* retained
of radiation dose on patient

18.3 Requires radiation * retained
dose as low as is possible

28.2 Requires information |* retained

to be provided about radio-
active substances

5.8l4 Ionizing radiation

(Not applicable to active im-
plantable medical devices)

5.84.1 Implants,intended to emit ionizing
radfiation mustbe designed and manufactured
in quch a way as'to ensure that, where reason-
ably practicable, the quantity, geometry and
endrgydistribution (or quality) of radiation
emijtted can be varied and controlled taking

3 dedel . P [ |
]ntU dULLUUIIL LIIT TTILTIIUTU UST,

5.8.4.2 Implants emitting ionizing radiation
intended for diagnostic radiology must be
designed and manufactured in such a way as
to achieve appropriate image and/or output
quality for the intended medical purpose
while minimising radiation exposure of the
patient and user.
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5.8.4.3 Implants emitting ionizing radiation,
intended for therapeutic radiology must be de-
signed and manufactured in such a way as to
enable reliable monitoring and control of the
delivered dose, the beam type and energy and
where appropriate the energy distribution of
the radiation beam.

5.9 Implants that incorporate software

5.9.1 Implapts incorporating electronic pro-  [5.2 Requires implants to be |* retained
grammablg systems, including software must |designed according to soft-
be designedl to ensure repeatability, reliability |ware life cycle process ac-
and perforiance according to the intended tivities compliant with IEC
use. In the ¢vent of a single fault condition, ap- |62304:2006 and validated
propriate nieans must be adopted to eliminate [ 3 Requires a design anal- |* retained
or reduc_e far as reasongbly practicable and ysis and defines the meth-
appropriate¢ consequent risks. odology for the analysis
5.9.2 For in{plants which incorporate soft- 5.2 Requires implants to be |* retaified
ware, the spftware must be validated accord- |designed according to soft-
ing to the sfate of the art taking into account |ware life cycle process ac-
the principles of development lifecycle, risk tivities compliant with IEC
managemeft, verification and validation. 62304:2006 and validated
5.10 Active¢ implants and devices connected to them
5.10.1 For {ctive implants, in the event of a 19.3 Defines methodology |* retained
single fault{condition, appropriate means must|to ensure single.failt condi-
be adopted|to eliminate or reduce as far as tions are not ahazard
reasonably|practicable and appropriate conse-
quent risks]
5.10.2 Implpnts where the safety of the pa- 19.2 Réquires power source |* replacement
tients depehds on an internal power supply depletion indicator
must be eqpiipped with a means of determin-
ing the statle of the power supply.
5.10.3 Implpnts where the safety of the pa- 5.1 Applies IEC 60601-1 to |* retained
tients depepds on an external power supply  |the non-implantable parts
must include an electronic alarm systenito of the active implantable
signal any power failure by way of an-external |medical device that are con-
device used in association with€he¢implant.  |nected to or equipped with
an electrical power source
5.10.4 Implhnts intendedtosmonitor one or 5.1 Applies IEC 60601-1 to |* retained
more clinicpl parameters’of a patient must be |the non-implantable parts
equipped with appr@phiate electronic alarm  |of the ACTIVE IMPLANTABLE
systems to fplert the-user of situations which | MEDICAL DEVICE that are

risks of cre

other devic
ronment.

ating electromagnetic interference

which could impair the operation of this or

es or equipment in the usual envi-

could lead o death or severe deterioration connected to or equipped

of the patignt’s,state of health by way of an with an electrical power

external deviceusedHmrassoetationr-with-the sottree

implant.

5.10.5 Implants must be designed and manu- |27.1 Defines requirement for |* replacement
factured in such a way as to reduce as far as  |electromagnetic immunity

reasonably practicable and appropriate the

5.10.6 Impl

an adequat

ants must be designed and

manufactured in such a way as to provide

e level of intrinsic immunity to

electromagnetic disturbance to enable them
to operate as intended.

27.1 Defines requirement for
electromagnetic immunity

* replacement
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5.10.7 Implants must be designed and man- 5.1 Applies IEC 60601-1to |*retained
ufactured in such a way as to avoid, as faras  |the non-implantable parts
reasonably practicable, the risk of accidental |of the ACTIVE IMPLANTABLE
electric shocks to the patient, user or any MEDICAL DEVICE that are
other person, both during normal use of the connected to or equipped
implant and in the event of a single fault con- |with an electrical power
dition in the implant, provided the implantis |source
installed and maintained as indicated by the [ gats safety limits for * retained
manufacturer. feakaseeurrentsfrom
non-implantable parts
5.1]1 Protection against mechanical risks
5.11.1 Implants must be designed and man- 5 Applies [EC 60601-1 to * retained
ufaftured in such a way as to protect the the non-implantable parts
patient and user against mechanical risks of the ACTIVE IMPLANTABLE
connected with, for example, resistance to MEDICAL DEVICE.
moyement, instability and moving parts.
5.11.2 Implants must be designed and man- 5 Applies [EC 60601-1 to *retained
ufaftured in such a way as to reduce to the the non-implantable parts
lowest practicable level the risks arising of the active implantablé
from vibration generated by the implants, medical device
takfing account of technical progress and of
thelmeans available for limiting vibrations,
partticularly at source, unless the vibrations
are|part of the specified performance.
5.11.3 Implants must be designed and man- 5 AppliesiEC 60601-1 to * retained
ufaftured in such a way as to reduce to the the nen-implantable parts
lowest practicable level the risks arising from |of;thé active implantable
the|noise emitted, taking account of technical |medical device
progress and of the means available to reduce
noipe, particularly at source, unless the noise
emijtted is part of the specified performarnce.
5.11.4 Implants must be designed and man- 5.3 Requires usability engi- |* retained
ufaftured in such a way as to reduce-to the neering process be applied
lowest practicable level, the risk of'error when |to non-implantable parts of
cerfain parts within the implant are intend-  |the ACTIVE IMPLANTABLE
ed to be connected or recdnhécted before or |MEDICAL DEVICE
duifing use.
5.11.5 Implant (excluding the parts or areas 17.1 Defines requirement  |* replacement
int¢nded to supply.héat or reach given tem- for protection from heat
perptures) and‘their surroundings must not
attqin potentially dangerous temperatures
under normal conditions of use.
5.11.6Tmplant packaging must be designed 10.1 Specifies packaging * retained
and manufactured in such a way as to reduce |construction

abrasion between packaging and implant to
the lowest practicable level.

15.12 Protection against the risks posed to the patient by energy suppli

es or substances

5.12.1 Implants for supplying the patient with
energy or substances must be designed and
constructed in such a way that the delivered
amount can be set and maintained accurately
enough to guarantee the safety of the patient
and of the user.

19.3 Requires a design anal- |* retained
ysis and defines the meth-

odology for the analysis.

5.1 Applies IEC 60601-1 to |*retained

the non-implantable parts
of the ACTIVE IMPLANTABLE
MEDICAL DEVICE that are
connected to or equipped
with an electrical power
source
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5.12.2 Implants must be fitted with the means
of preventing and/or indicating any inade-
quacies in the delivered amount which could
pose a danger. Implants must incorporate
suitable means to prevent, as far as possible,
the accidental release of dangerous levels of
energy or substances from an energy and/or
substance source.

5.1 Applies [EC 60601-1 to
the non-implantable parts
of the ACTIVE IMPLANTABLE
MEDICAL DEVICE that are
connected to or equipped
with an electrical power
source

* retained

5.12.3 The

3 £l . 1 Aol
O ITCTIOTT OT CITCCOTICT OTS arra rIrarca

12 4. C £ <l H
TO T OptlITITCSUImaCvItT

X o <
TCCarca

tors must he clearly specified on the implants
or associate¢d devices. Where an implant or
associated device bears instructions required
for its operption or indicates operating or
adjustmenf parameters by means of a visual
system, sudh information must be under-
standable tp the user.

markings

5.13 Labelland Instruction for Use

5.13.1 Gengral principles

This subcl

The prima

appear on

se describes the general principles that apply equally to all implants.

purpose of labelling is to identify the implant and its manufactirer and communicate safety and
performange related information to the user, professional or other person,as‘appropriate. Such information dan
e implant itself, on packaging or as instructions for use. Thefollowing principles are recommended.

The mediumm, format, content, legibility, and
location of fhe label and instructions for

use must b¢ appropriate to the particular
device, its intended purpose and the technical
knowledge| experience, education or training
of the interjded user(s). In particular, instruc-
tions for use must be written in terms readily
understood by the intended user and, where
appropriate, supplemented with drawings and
diagrams.

4 Allows use of symbols,
abbreviations, audidentifi-
cation colours

*retained

additional note

The infor
be provide
practicable]
informatio
each unit,
implants.

tion required on the label, might

on the implant itself. If this's not
or appropriate, some orallof the

can appear on the packaging for
nd/or on the packaging of multiple

12.3 Requirement that any |* retained
markings shall be indelible
13.2 Requires implantable |* retained

parts to be marked with suf-
ficient information to allow
for positive identification at
the time of implantation

Where the
plants to a
be sufficien
the instruc

manufacturer supplies multiple im-
bingle UsSer and/or location, it might
t todprovide only a single copy of

Lions for use. In these circumstanc-

es, the mar

Ufacturer must provide furtier

copies upon request.

Instructions for use might not be needed or

might be abbreviated for implants if they can
be used safely and as intended by the manu-
facturer without any such instructions for use.

Labels must be provided in a human-readable
format but can be supplemented by ma-
chine-readable forms, such as radio-frequency
identification (RFID) or bar codes.
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Instructions for use can be provided to the
user either in paper or non-paper format (e.g.
electronic). They can be supplied by various
means either with the implant or separate
from it. Examples of other means are infor-
mation downloaded from the manufacturer’s
website using the internet, and machine-read-
able sources. The means chosen must be ap-
propriate for, and accessible to, the anticipated

10.4 Requires accompany-
ing documentation to be
physically associated with
the device

* retained

user population.

Where instructions for use are provided on a
mefium other than paper, the manufacturer
mukt ensure the user has information on how to:

1) | view the instructions for use;

2) | access the correct version of the

instructions for use; and

3) | obtain a paper version of the instructions

mupt be encouraged provided that implant
safg¢ty is not compromised by a lack of under-
stahding on the part of the user. Where the
mefning of the symbol is not obvious to the
implant user, e.g. for a newly introduced sym-
bolf an explanation must be provided within
the|instructions for use.

for use.
Redidual risks which are required to be com- |8.1 Requires warmihgs to be | * retained
muhicated to the user and/or other person prominent
mupt be included as limitations, contraindica-
tions, precautions or warnings in the labelling.
The use of internationally recognized symbols | 4. Allows:use of symbols, * retained

abbreviations and identifi-
catioh colours

additional note

Country-specific requirements for-the content
of the labelling must be kept to'the minimum
and, where they currently exist, eliminated as
thelopportunity arises.

Where national legislation, such as customs
stafutes, trade agreemeénts and the like, in-
clugle requirements-for additional documenta-
tion to accompany the implant, there might be
an Jnconsisteéncy between the additional docu-
mehtation,and the content of implant labelling
described'in this document. An example is a
custom’s requirement to indicate the “country

of origin” of the implant which does not neces-
sarily align with the address of the manufac-
turer indicated in the labelling according to
5.13.2 ¢) or 5.13.3 b) of this document.

Provided that safe and correct use of the im-
plantis ensured, a regulatory authority might
authorize labelling to be in one or more lan-
guage(s) other than its national language(s).

5.13.2 Content of the label

The label must contain the following particulars which can appear on the implant itself, or on the packaging of
each unit, or on the packaging of multiple devices.

© IS0 2019 - All rights reserved
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a)

The name or trade name of the implant.

11.1 Requires identification
of MANUFACTURER On STER-
ILE PACK

* retained

b) The details strictly necessary for a user to

identify the implant and its use.

9.3 Requires description of
device and model designa-
tion on the SALES PACK

*retained

9.4 Requires MARKING with
characteristics sufficient to

*retained

941 through 9.4-4 additional

identify device

crrerotiorr

subclause

9.8 Requires SALES PACK
to bear information about
accessories provided

* retained

9.10 Requires supplemen-
tary description, if 9.3
and 9.4 are inadequate to
declare purpose

* retained

11.6 Requires description of
device and mode designa-
tion on the STERILE PACK

* retained

11.7 Requires identification
of contents of STERILE PACK

* retained

The najme and address of the manufacturer

in a for
the lo
establ

mat that is recognizable and allows
tation of the manufacturer to be
shed.

9.2 Requires name anhd’ad-
dress of MANUFAGTURER on
the sales pack

*retained

d)

For
and p
repres|
establ
countr
This i
author
or dis
impor
the m
additid
the m3

mported implants, the name
ostal address of the authorized
entative, or importer or distributor
shed within the importing
y/jurisdiction might be required.
hformation can be added bythe
ized representative, importer,
tributor within the country of
, rather than be provided by
anufacturer, in which  case, the
nal label must not\obscure any of
nufacturer's labels.

9.2 Requires name and ad-
dress,0f MANUFACTURER on
thesales pack

* retained

Wherd

appropriaté,/an indication that

the irrIplant contains or incorporates a
c

medi
bone (
use in

nal or_‘bielogical substance, e.g.
ement,containing an antibiotic for
brthepaedics.

28.7 Requires information
about medicinal products
which the device is de-
signed to administer

*retained

28.28 Requires an indica-

tionthat tha davica containc
-+ €e-c6 S

* retained

trrerecrre-erevr Treorrit

medicinal substance de-
rived from human blood or
human plasma

£)

The batch code/lot number or the serial
number of the implant preceded by the

word

LOT or SERIAL NUMBER or an

equivalent symbol, as appropriate, to

allow

post-market action to be taken

if there is a need to trace or recall the
implant.

9.3 Requires batch code or
serial number on the SALES
PACK

* retained

11.6 Requires batch code or
serial number on the STER-
ILE PACK

*retained
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g)

An unambiguous indication of the date
until when the implant can be used safely,
expressed at least as the year and month
(e.g. on implants supplied sterile), where
this is relevant.

9.7 Requires MARKING of a
“USE-BEFORE” date

* retained

11.5 Requires MARKING of a
“use-by” date

* retained

h)

Where there is no indication of the date
until when it can be used safely, the year
of manufacture. This year of manufacture

9.7 Requires MARKING and
defines format

* retained

11.4 Requires MARKING and

* retained

L. 3 Ladad 4 £ 1l talo
odIll UCT T1IICIUuuTu dos lJCllL Ul LT Udatilllil Ul
serial number, provided the date is clearly
identifiable.

defines format

An indication of any special storage and/
or handling condition that applies.

9.11 Requires MARKING and
defines format

* retained

If the implant is supplied sterile, an
indication of its sterile state and, where
appropriate, the sterilization method.

11.2 Requires method of
sterilization to be marked

* retained

k)

Warnings or precautions to be taken
that need to be brought to the immediate
attention of the user of the implant
as relevant, and to any other person
where appropriate (e.g. “THIS IMPLANT
CONTAINS LATEX”). This information can
be kept to a minimum in which case more
detailed information must appear in the
instructions for use.

8.1 Requires warnings to be
prominent

*retained

28.12 Requirement for
warning notices

*retained

D)

If the implant is intended for single use,
an indication of that fact.

28.18Requires and defines
warning notice about reuse
of'the device

* retained

If the implant is intended for premarket
clinical investigation only, an indication
of that fact.

9.13 Requires MARKING of
special purpose.

* retained

11.3 Requires MARKING of
special purpose.

* retained

0)

If the implant is intended fornon-clinical
research, teaching or testing purposes
only, an indication of that fact.

9.13 Requires MARKING of
special purpose.

* retained

11.3 Requires MARKING of
special purpose.

* retained

p)

If the implant iSintended for presentation
or demonstration purposes only, an
indication ofthat fact.

9.13 Requires MARKING of
special purpose.

*retained

11.3 Requires MARKING of
special purpose.

*retained

5.1

B.3/.Content of the instructions for use

Thg

instructions for use must contain the

28.1 Requires name and

* replacement

following particulars:

a)

The name or trade name of the implant.

address of manufacturer

b)

The name and address of the
manufacturer in a format that is
recognizable and allows the location

of the manufacturer to be established,
together with a telephone number and/
or fax number and/or website address to
obtain technical assistance.

28.1 Requires name and
address of manufacturer

* replacement

The implant’s intended use/purpose
including the intended user (e.g.
professional), as appropriate.

28.8 Requires information
describing the intended use.

*additional subclauses
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47


https://standardsiso.com/api/?name=f6e859d5d6a2b5f639ecd9f55605c842

ISO 14708-6:2019(E)

Essential principles

Clauses of ISO 14708-1

Clauses of ISO 14708-6
and aspects coverd

treatnmpent or handling of the implant

before
cleani
packa
calibrd

it is ready for use (e.g. checking,
g, disinfection, dryingg
bing, sterilization, final assembly,
Ition, etc.).

NOTE 1 The principle in i) is in-addition to in-
formation §
document,
in Global H
documents

riven in the previods edition of this
hnd in additionste,information given
armonizatien‘Task Force guidance

d) The performance of the implant intended |28.8 Requires information |* additional subclauses
by the manufacturer. describing the intended use.
e) Where the manufacturer has included 19.4 Requires investiga- *retained
clinical investigations as part of tion of unintended effects
premarket conformity assessment caused by the device
to demonstrate conformity to
Essential Principles, a summary of the
investigation, outcome data and clinical
Safety ;llfUl lllat;Ull, ul dal Cfcl ClIILT do tU
where|such information can be accessed.
f)  Any rgsidual risks, contraindications and |28.12 Requires warning *retained
any expected and foreseeable side effects, |notices on hazards arising
including information to be conveyed to|from interaction
the patient in this regard.
g) Specifications the user requires to use the|5.1 Applies IEC 60601-1 to |* retained
implart appropriately, e.g. if the implant |the non-implantable parts
has a heasuring function, the degree of |of the active implantable
accurdcy claimed for it. medical device
h) Ifthe implant contains, or incorporates, |28.7 Requires information |* retained
a medicinal substance and/or material about medicinal products
of biolpgical origin, identification of that |which the device is de-
substance or material, as appropriate. signed to administer.
28.28 Requires an indi¢a-  |* retained
tion that the devic&contains
medicinal substance de-
rived from human blood or
human plasma
i) Detailp of any required preparatory|(Not applicable to active im- | —

plantable medical devices)

j)

Any r
or s

bquirements for special facilities,
pbecial ¥ training, or particular

qualifi

cations of the implant user and/or

(Not applicable to active im-
plantable medical devices)

third parties.
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k)

The information needed to verify whether
the implant is properly installed and is
ready to perform safely and as intended
by the manufacturer, together with,
where relevant:

— details of the nature, and frequency,
of  preventative and regular
maintenance, and of any preparatory

(Not applicable to active im-
plantable medical devices)

cleaning or disinfection;

— identification of any consumable
components and how to replace them;

— information on any necessary
calibration to ensure that the implant
operates properly and safely during
its intended life span;

— methods of eliminating the risks
encountered by persons involved in
installing, calibrating or servicing
the implants.

D)

An indication of any special storage and/
or handling condition that applies.

7.2 Requires steérile pack
to be protectedrby sales
packaging;

*retained

10.1 Requires packaging to
be dutable

* retained

10,2 Requires packaging
to be protected against the
effects of humidity

* retained

10.3 Requires markings
on sales packaging to be
indelible

* retained with additignal note

10.4 Requires accompany-
ing documentation to be
physically associated with
the device

* retained

12.3 Requires markings
on sales packaging to be
indelible

* retained

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

* retained

1£ £l

20 17 D 4
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instructions in the event of the sterile
packaging being damaged before use.

. " Y
ZO 7 nCquUIT CSTITS T aCtrOoTrs

on dealing with the con-
tents if the sterile pack has
been opened or damaged.

ol 2
reTamea

If the implant is supplied non-sterile, the
appropriate instructions for sterilization.

NOTE 2 Further information is provided in
ISO 17664.

(Not applicable because
14.1 requires that active
implantable medical device
be provided sterile.)
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If the implant is reusable, information
on the appropriate processes to allow
reuse, including cleaning, disinfection,
packaging and, where appropriate, the
method of re-sterilization. Information
must be provided to identify when the
implant must no longer be reused, e.g.
signs of material degradation or the
maximum number of allowable reuses.

(Not applicable to active im-
plantable medical devices)

p)

For inlplants intended for use together
with ofher implants, medical devices and/
or gengral purpose equipment:

28.4 Requires information
on connector specifications,
assembly instructions, and
connector performance.

*retained

— isrormation to identify  such
impplants, medical devices or
equipment, in order to obtain a safe
cdmbination and/or;

known

on  any

28.5 Requires provision of
information on accessories
that might be required to
facilitate the intended use
of the device

* retained

of
and

combinations
devices

— information
rHstrictions to
implants, medical

equipment.

NOTE3 Me
for use tog
those desig
manufactu
ments) and
others (for ¢

dical devices and equipment intended
bther with the implant include both
ied and manufactured by the implant
Fer (for example, associated instru-
those designed and manufactured by
xample, general purpose equipment).

28.9 Requires informa-
tion to allow selection of
device, accessories and
related devices

* additional subclauses

q) Ifthei
potent
for me

dd
ng
th
er

th
us
ra

mplant emits hazardous, or
ially hazardous levels of radiation
dical purposes:

9.3 Requires markings
warning of any radioactive
substances

* retained

tailed information as to the

ture, type and where appropriate,
e intensity and distribution of the
hitted radiation;

e means of profecting the patient,
er, or third patty from unintended

diation during use of the implant;

28.2 Requires information
to be provided about radio-
active substances

* retained
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r) Information that allows the user and/or
patient to be informed of any warnings,
precautions, measures to be taken and
limitations of use regarding the implant.
This information must cover, where
appropriate:

— warnings, precautions and/or
measures to be taken in the event

28.22 Requires warnings
on precautions to avoid
adverse environments

* retained

28.12 Requires warning
regarding known hazards
by reciprocal interference.

* retained

14.3 Requires investigation
of biocompatibility.

*retained

of malfunction of the implant, or
malfunction of devices used in
association with the implant, or
changes in implant performance that
can affect safety;

— warnings, precautions and/or
measures to be taken in regards
to the exposure to reasonably
foreseeable external influences or
environmental conditions, such as
magnetic fields, external electrical
and electromagnetic effects,
electrostatic discharge, radiation
associated with diagnostic or
therapeutic procedures, pressure,
humidity, or temperature;

— warnings, precautions and/or
measures to be taken in regards
to the risks of interference posed
by the reasonably foreseeable
presence of the implant during
specific diagnostic investigations,
evaluations, therapeutic treatment or
use (e.g. electromagnetic interference
emitted by the implant® affecting
other equipment);

— if the implant administers medicinal
or biologieal products, any
limitations. ‘o) incompatibility in the
choice ofisubstances to be delivered;

— warnings, precautions and/or
limitations related to the medicinal
substance or biological material that

is incorporated into the implant as an
infngr:ﬂ part of the imp]nnf-

— precautions related to materials
incorporated into the implant that
are carcinogenic, mutagenic or toxic,
or could result in sensitization or
allergic reaction of the patient or user.
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s) Warnings or precautions to be taken|28.29 Requires instructions |* retained
related to the disposal of the implant, its|for proper removal and
accessories and the consumables used|disposal.
with it, if any. This information must
cover, where appropriate:

— infection or microbial hazards
(e.g. explants, needles or surgical
equipment contaminated with
patentially infectious substances of
hyman origin);

— ernjvironmental hazards (e.g. batteries
o1l materials that emit potentially
hdzardous levels of radiation);

— physical hazards (e.g. from sharps).

t) Date of issue or latest revision of 28.25 Requires the date of |* retainéd
the indtructions for use and, where issue or an indication of last
appropriate, an identification number. revision.

5.14 Clinicpl evaluation

5.14.1 For pll implants, the demonstration of|19.4 Requires investiga- * retained

conformity with essential principles mustinclude |tion of unintended effegts

a clinical dvaluation. The clinical evaluation |caused by the device

must review clinical data in the form of any:

— clinicall investigation reports,

— literathire reports/reviews, and

— clinicall experience.

to establish that a favourable benefit-risk'tatio

exists for the implant.

5.14.2 Clinical investigations on hgman sub-  |19.4 Requires that any * retained

jects must be carried out in accérdance with |clinical investigations are

the spirit of the Helsinki Declaration. This conducted according to ISO

includes evgry step in the ¢linical investiga- 14155

tion from first consideration of the need and

justification of the study to publication of the

results. In dddition,some countries might

have speciffic regulatory requirements for pre-

study protqcel review or informed consent.
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Annex B
(informative)

Notes on ISO 14708-6

General
=enera:

Thif document attempts to quantify the fundamental principles of ISO/TR 14283 related to
cardlioverter defibrillators and the functions of active implantable medical devices'iptendpd to treat

tac

€S5S¢

the
req

Thi
ISO

thid

For
(eg
ISO
mit
rev

In

fatigue testing is involved, where a varietycof test methods produce equivalent results. In t
theltest methods presented in the standard-are viewed as “referee tests”. The manufacturer
altgrnative test method provided it can'be demonstrated that the alternative is equivalent to
stamdard. In a dispute, the method spécified in this document is to be used.

In
cha
The

B.2

The
tou
of i
the

hirement.
5 document supplements or modifies ISO 14708-1, referred to if-this document as I

document take priority over those of ISO 14708-1.

some hazards, this document prescribes specific requitements along with compliancg
a.c. and d.c. leakage current levels) which, if met, satisfy an aspect of the fundamental p

gated using a similar procedure to that described4dn ISO 14971. Compliance is then dets
ew of documentation provided by the manufacturer.

eveloping this document, it is recognized-that there are cases, particularly where

fome cases, no laboratorytest of limited duration can provide adequate assura

device manufacturershould then be required to prepare documented studies for exper{

Notes on specific clauses and subclauses

following,\more detailed, notes on some of the provisions of this document are provide

mplantable cardioverter defibrillators (and implantable antitachycardia pacing devices) b

plantable

yarrhythmia. In many clauses, the standard does this by detailing a parti¢ular aspect of the
ential requirement and specifying an assessment procedure or test. A cotpliance r¢quirement
1 allows the particular device under examination to be deemed to meetthe aspect of the essential

14708-1.

14708-1 should not be applied alone to the devices covered by this document. The requirements of

measures
Finciples of

TR 14283. For other risks, this document requires potential hazards to be assessed, ideptified, and

brmined by

ccelerated
hose cases,
may use an
that in the

hce of the

racteristics of a particular-design or assurance of its performance after several years' implantation.

review.

d as an aid

nderstanding. This annex is directed toward those who are familiar with the constructjon and use

1t have not

reld

mselves participated in drafting this document. The notes in this annex carry the nu

ers of the

[1] The implantable cardioverter defibrillator (ICD) market and the technology used in the products are
still developing and changing rapidly. In drafting this document, the it has been tried to ensure that the
requirements specified will not become obsolete, or become unnecessary limitations, as the therapy
and the technology develop. For these reasons, this document does not include requirements for:

— arrhythmia detection,
— antitachycardia pacing,
— duration of high-voltage pulses.

The fundamental principles of ISO/TR 14283 were used as guidelines when drafting requirements for
this document.
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