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reword

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
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f[governmental, In_liaison with 190, also take part in the work. SO collaborates close
rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draft\Internationa
rnational Standard requires approval by at least 75 % of the member bodies'casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

14708-3 was prepared by Technical Committee ISO/TC 1505 /Implants for surgery, Subcomn
Ve implants.

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

Part 2: Cardiac pacemakers
Part 3: Implantable neurostimulators

Part 4: Implantable infusion pumps

y with the

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

Standards

bted by the technical committees are circulated to the member bodies far, voting. Publication as an

ct of patent

hittee SC 6,

implantable

Part 1: General requirements for safety, markifg and for information to be provided by the manufacturer
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Introduction

This part of ISO 14708 specifies particular requirements for active implantable medical devices intended for
electrical stimulation of the central or peripheral nervous system, to provide basic assurance of safety for both
patients and users. It amends and supplements ISO 14708-1:2000, hereinafter referred to as ISO 14708-1.

Devices that use electricity to stimulate the nervous system are commonly called neurostimulators. T
produce controlled electrical pulses that are delivered through electrodes in contact with a specifi¢'tafget area.
Whether or[not a neurostimulator is totally or partially implantable, a lead or extension is usually required to
convey stimulation pulses from a form of pulse generator to the electrodes, although neweéryforms of device
might not ulilize leads or extensions. An external programmer might be used to adjust device parameters.

hey

Currently, geveral types of neurostimulators exist for treating the central or periphéral nervous system. [This
part of ISO|14708 is intended to apply to these neurostimulator types regardless of-therapy. (See Clause $ for

device type|definitions used throughout this part of ISO 14708.)

This part ISO 14708 is relevant to all parts and accessories of implantable neurostimulators, inclugding

programmers, trial screeners, software, and technical manuals. Not all parts or accessories might be inten
to be totally or partially implanted, but there is a need to specify some requirements of non-implantable p
and accesspries if they could affect the safety or performance intended by the manufacturer.

Requirements for physiologic sensing functions of implantablg neurostimulators are not included in this ed
of this part ¢f ISO 14708 but might be considered in future @ditions.

Within this part of ISO 14708 the following terms are‘used to amend and supplement ISO 14708-1:
“Replacement”: the clause of ISO 14708-1 is replaced completely by the text of this part of ISO 14708.
“Addition”: the text of this part of ISO 14708.js additional to the requirements of ISO 14708-1.
“Amendment”: the clause of ISO 14708-1 is amended as indicated by the text of this part ISO 14708.

“Not used”: [the clause of ISO 14708-1 is not applied in this part ISO 14708.

ded
arts

tion

Subclausesd, figures, or tables that are additional to those of ISO 14708-1 are numbered starting from [101;

additional annexes arefettered AA, BB, etc.
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Implantable neurostimulators
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Scope

Central or peripheral nervous system.

part of ISO 14708 is also applicable to all non-implantable parts.and accessories of the
hed in Clause 3.

tests that are specified in this part of ISO 14708 are type tests’intended to be carried out on a
ce to show compliance, and are not intended to be used fortheroutine testing of manufactured

E This part of ISO 14708 is not intended to apply to non=implantable neurostimulation devices. How
y to devices intended to be used as trial screeners because 'of their close affiliation with implantable neurd

Normative references

following referenced documents arélindispensable for the application of this document,
rences, only the edition cited applies. For undated references, the latest edition of the
iment (including any amendments)-applies.

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

60601-1:2005, Medical electrical equipment — Part 1. General requirements for basic
pntial performancé

60601-1-2:2007, Medical electrical equipment — Part 1-2: General requirements for basic
bntial performance — Collateral standard: Electromagnetic compatibility — Requirements and

61000-4-3:2002, Electromagnetic compatibility (EMC) — Part4-3: Testing and m
niques — Radiated, radio-frequency, electromagnetic field immunity test

part of ISO 14708 is applicable to active implantable medical devices intended for electrical sfimulation of

devices as

sample of a
products.

ever, it does
stimulators.

For dated
referenced

rements for

safety and

safety and

ests

pasurement

ANSI/AAMI PC69:2000, Active implantable medical devices — Electromagnetic compatibility — EMC test
protocols for implantable cardiac pacemakers and implantable cardioverter defibrillators
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3 Terms and definitions

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

3.101

implantable neurostimulator

INS

active implantable medical device intended for electrical stimulation of the central or peripheral nervous

system

NOTE
consisting o
manufacture
programmer

3.102

For purposes of this part of ISO 14708, an implantable neurostimulator can be a single article, or a system

f a set of components and accessories which interact to achieve the performance intended by
. Not all of these components or accessories might be required to be partially or totally implanted,
, screeners and RF transmitters.

implantablg pulse generator

IPG

implantable
electronic ¢
NOTE T

3.103

part of a particular type of implantable neurostimulator, typically consisting of a power source
rcuit, which produces a stimulation voltage or current pulse

[he complete neurostimulator includes a means for conveying the output pulse to the stimulation site.

RF transmitter

non-implan
and electrg
implanted H

3.104

RF receive
implantable
from an ext

3.105

trial screern
non-implan
source ang
stimulation

NOTE A
to an implant

3.106
projected s

period aftef

able part of a particular type of implantable neurostimulater, typically consisting of a power so
nic circuit, which produces an electrical output pulse* transmitted through an antenna td
F receiver

r
part of a particular type of implantable netirostimulator which converts an electrical pulse rece
brnal RF transmitter into a stimulation voltage or current pulse

er
able neurostimulator, used™during a trial period of stimulation, typically consisting of a pg

electronic circuit, which yproduces a stimulation voltage or current pulse conveyed to
site through a lead or leads

Ithough a medical deyice in its own right, a screener is considered by this part of ISO 14708 as an acces

able neurostimulator.

ervicedlife
implantation when the implantable neurostimulator remains within stated specifications

the
e.g.

and

lrce
an

ved

wer
the

sory

and

characterisliics

3.107
DUT

device under test, including conductive leads

3.108

essential performance

performanc

NOTE

e necessary to achieve freedom from unacceptable risk

For guidance on essential performance concepts, see IEC 60601-1.
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Symbols and abbreviated terms

This clause of ISO 14708-1 applies.

5

General requirements for non-implantable parts

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

Addition:

NOT
such

Ado

6.1

This
(am
the
acc

If th
eac
i.e.

Tes
acc

NOT
the
amp

The)
reaq

E3
as might be used with screeners, is considered to be an implantable part.

Requirements for particular active implantable medical devices

itional subclauses:

D1 Measurement of stimulation pulse characteristics
subclause describes a uniform method of measurement for<certain stimulation pulse ch

manufacturer in the accompanying documentation (see 28:8)'shall correspond with the results
brdance with this method.

Channels or modes operating individually or simultaneously.

t conditions and device settings applicable to the stimulation pulse characteristics sta
bmpanying documentation shall alsq-bg;stated (see 28.8).

E1 Test conditions refer, for example, to ambient temperature and any special circumstances that ¢
measurements. Device settings.refer, for example, to the rate and pulse width values that were s¢
litude measurement.

test sample shall be représentative of production units, be in normal working condition, and sh
hed the elective reptacement indication (see 19.2).

Method: Thepulse generator (i.e. IPG, RF receiver, trial screener) shall be connected to a Iq
R/, and test-equipment as shown in Figure 101. Resister values for R, shall be determ
manufacturer based on appropriate tissue impedances for use of the product. Measureme
replicated to characterize operation at minimum, typical and maximum load impedances. Mq
impedances may be used if they better represent actual use. In addition, the measureme

performed using a nominal impedance, R, of 499 Q + 1 %. The load impedances used td

This clause applies to RF transmitters, trial screeners, and programmers, for example. A petcuf]

plitude, pulse width, pulse rate and pulse shape). The related ‘specifications and characteristig

e neurostimulator has multiple channels or output*modes (e.g. bipolar or unipolar), the charg
N channel or mode shall be determined. Cohsideration shall be given to all states of

Aneous lead,

aracteristics
s stated by
obtained in

cteristics of
operation,

ted in the

Xisted during
et during the

all not have

ad resistor,
ned by the
hts shall be
re complex
nts shall be
obtain the

NOTE 2

exte

stimulation pulse characteristics stated in the accompanying documentation (see 28.8) shall also be

stated.

Points A and B, as shown in Figure 101, represent either the direct electrical output of the pulse generator

or the electrodes at the distal end of a lead (or lead-extension combination), if appl
manufacturer shall unequivocally state the configuration(s) that are applicable to the stimu
characteristics stated in the accompanying documentation (see 28.8).

nsions, (if applicable).

© 1SO 2008 — All rights reserved

icable. The
lation pulse

Configuration refers to the point of measurement and to the model mix of pulse generator, and leads and


https://standardsiso.com/api/?name=768ab739fe600084638b708c19283388

ISO 14708-3:2008(E)

While performing these measurements, the pulse shapes associated with each channel shall be
characterized and described in the accompanying documentation (see 28.8). Any variations in pulse
shapes, between channels, output modes, states of operation or load conditions, shall also be described.

The measurement accuracy of the test set-up shall be within £ 5 %. Test equipment and test sample shall
be at room temperature.

1 oscilloscppe
2 channel i
3 trigger
4  pulse geperator
5 load (as|specified)

Figure 101 — Test set-up forf measuring stimulation pulse characteristics

The pulse amplitude shall be measured from the base (just prior to the pulse transition) to the peak of| the
pulse as shown in Figure 102 ~The result shall be expressed in volts or milliamperes, as appropriatg. In
addition, other units may be used-at the manufacturer’s discretion.

A

-

Key

1 amplitude

Figure 102 — Measurement of pulse amplitude

4 © 1SO 2008 — All rights reserved
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The pulse width shall be measured between the points on the pulse equal to one-half of the peak pulse
amplitude as shown in Figure 103. The result shall be expressed in microseconds. In addition, other units may

be used at the manufacturer’s discretion.

I

Key
1 pulse width (at ¥2 amplitude point)

Figure 103 — Measurement of pulse width

Thel| pulse rate shall be determined by measuring the interval from theCeading edge of one pulse to the
leading edge of the next pulse from the same point on the ptlse used to measure pulse width
(see Figure 104). The actual rate is calculated from the reciprocal, of\the interval measurement| The result
shall be expressed in Hertz (Hz). In addition, other units may be used.at the manufacturer’s discretjon.

\ 1

/—— /

Key|

1 pulse interval (at %2 amplitude point)

Figure 104=—"Measurement of pulse interval to determine rate

6.102 Measurement oflead or extension d.c. resistance

Thig subclause describes a uniform method of measurement for lead or extension d.c. resistance.[The related
spetifications and.characteristics stated by the manufacturer in the accompanying documentation (see 28.8)
shall correspond With the results obtained in accordance with this method.

If the lead erextension has multiple conductors, the d.c. resistance of each conductor shall be detgrmined.

Tes} conditions applicable to the lead or extension d.c. resistance stated in the accompanying dogumentation
shallLalso be stated (see 28 8)

NOTE Test conditions refer, for example, to ambient temperature and any special circumstances that existed during
the measurements.

The test sample shall be representative of production units and be in normal working condition.

— Method: The d.c. resistance of lead and extension conductors shall be measured by applying a four
terminal ohmmeter (offset compensated) between the proximal and distal end of each conductive element.
The results shall be expressed in ohms. In addition, other units may be used at the manufacturer’s
discretion.

The measurement accuracy of the test setup shall be within + 5 %. Test equipment and test sample shall
be at room temperature.

© 1SO 2008 — All rights reserved 5
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7 General arrangement of the packaging

This clause

of ISO 14708-1 applies.

8 General markings for active implantable medical devices

This clause

8.2

of ISO 14708-1 applies except as follows.

Addition:
NOTE F
Additional §

8.101 If sp
marked acd

Compliance

pr leads that are not intended to be implanted and are used only temporarily, this requirement dees’not apply.
ubclauses:

bcial handling measures have to be taken during transport, the transport packaging shal| be
ordingly (see ISO 780 [l or ISO 15223 [2]).

shall be checked by inspection.

8.102 The permissible environmental conditions for transport shall be marked on the outside of the trangport

packaging.

Compliance

9 Marki
This clause
9.4

Addition:

Specific additional information shall beprovided for the following components:

a) Implan
— numbe
— iftheo

— anyad

shall be checked by inspection.

ngs on the sales packaging

of ISO 14708-1 applies except as follows:

able pulse generater(IPG) and trial screener
r of electrodes/and channels,
Litput is_constant voltage or constant current,

Hitional information and relevant characteristics, as necessary, to identify the device.

b) Lead

— type of

lead (e.g. surgical, percutaneous, cuff, CNS, peripheral),

— number of electrodes per lead,

— lead length (in centimetres),

— any additional information and relevant characteristics, as necessary, to identify the device.

© 1SO 2008 — All rights reserved
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ntended for

c) Extension

— type of extension (e.g. low profile, bifurcated),

— number of electrodes per extension,

— extension length (in centimetres),

— any additional information and relevant characteristics, as necessary, to identify the device.
d) REreceiver

— |number of electrodes and channels,

— |if the output is constant voltage or constant current

— |maximum recommended implant depth,

— |a means of identifying the corresponding RF transmitter,

— |a means of identifying the corresponding lead, if not permanently attached,

— |any additional information and relevant characteristics, as ne¢essary, to identify the device.
e) |RF transmitter

— |number of channels,

— | maximum recommended transmission distangce;,

— |a means of identifying the corresponding RF receiver,

— |any additional information and relévant characteristics, as necessary, to identify the device.
Additional subclause:

9.101 The sales packaging shall, when appropriate, bear an indication that the contents are i
single use only.

Compliance shall be~checked by inspection.

10 |Construction of the sales packaging

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

10.3

Amendment:

The test is replaced by subclause 7.1.3 b) of IEC 60601-1:2005.

NOT

supplementary information exceeding the information specified in Clause 9, need not be subjected to this test.

E Removable stickers (e.g. temporary stickers used in the manufacturing process), which provide

© 1SO 2008 — All rights reserved
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11 Markings on the sterile pack

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

Additional subclause:

11.101 The sterile pack shall bear specific additional information for the following components:
a) Implantable pulse generator (IPG)

— numbefrof electrodes and/or channels,

— if the optput is constant voltage or constant current,

— maximpm recommended implant depth, if applicable,

— any adgitional information and relevant characteristics, as necessary, to identify the device.
b) Lead
— type offlead (e.g. surgical, percutaneous, cuff, CNS, peripheral),

— numbef of electrodes per lead,

— lead lepgth (in centimetres),

— any adgitional information and relevant characteristics, as:necessary, to identify the device.
c) Extensjon

— type of|extension (e.g. low profile, bifurcated),

— numbef of electrodes per extension,

— extension length (in centimetres),

— any adgitional information and.relevant characteristics, as necessary, to identify the device.
d) RF recgiver

— maximpm recommended implant depth

— a means of identifying the corresponding RF transmitter

— a meansof identifying the corresponding lead, if not permanently attached

— any additional information and relevant characteristics, as necessary, to identify the device.

Compliance shall be checked by inspection.

12 Construction of the non-reusable pack

This clause of ISO 14708-1 applies.

8 © 1SO 2008 — All rights reserved
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ISO 14708

Markings on the active implantable medical device

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

131

Amendment:

-3:2008(E)

The wet rub test is replaced by subclause 7.1.3 b) of IEC 60601-1:2005, after which the markings shall remain
clearly legible.

14

Protection from unintentional biological effects caused by the active(imp

medical device

Thig

-
4

14.
Rep

Any
eva

The
the

dete
exc

Con
the

14.3

Ada

clause of ISO 14708-1 applies except as follows.

lacement:

part of the implantable neurostimulator, intended in normal uselto be in contact with body flu
uated to determine if the release of particulate matter is hazardous.

Test: Remove the implantable part aseptically from the non-re-usable pack. Immerse the impl
in a bath of approximately 9 g/l saline solution, suitable for injection, or filtered saline or ultra{
in a neutral glass container. The volume of the saliné in millilitres shall be (5 + 0,5) times th
value of the surface area of the implantable part.expressed in cm2. The container shall be co
glass lid and maintained at 37 °C + 2 °C for between 8 h and 18 h, the bath being agitated thr
period. A reference sample of similar volume-shall be prepared from the same batch of saline,
and agitated in a similar way to the specimen. A sample of liquid from the specimen bath a
reference bath shall be compared using apparatus suitable for measurement of particle si
apparatus operating on the light blo¢kage principle [see method 2.9.19 of the European Phar
3rd edition, 1977, (Council of Europe)[3]].

excess average count of pariicles from the specimen compared to the reference sample shall
amount determined, by(the manufacturer, to be hazardous. If the manufacturer does no
rmination then the exCéss average count shall not exceed 100 per ml greater than 5,0 um a
bed 5 per ml greater‘than 25 um.

npliance shall be confirmed by inspection of a design analysis provided by the manufacturer, s
manufacturer’s calculations and data from test studies as appropriate.

ition:

antable

ds, shall be

Antable part
pure water,
e numerical
ered with a
bughout the
maintained
nd from the
re, such as
macopoeia,

not exceed
make this
nd shall not

Lipported by

Biocompatibility may be assessed in accordance with one or more parts of ISO 10993, such as ISO 10993-1[4].

© 1SO 2008 — All rights reserved
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15 Protection from harm to the patient or user caused by external physical features
of the active implantable medical device

This clause

15.1

Amendmen

of ISO 14708-1 applies except as follows.

t:

Clause 23 of IEC 60601-1:1998 is replaced by subclause 9.3 of IEC 60601-1:2005. (See Clause 5.)

Compliancs

16 Prote

This clause|of ISO 14708-1 applies except as follows.

16.1

Amendmeng:

Clause 19 of IEC 60601-1:1998 is replaced by subclause 8.7 of IEC 60601-1:2005. (See Clause 5.)

16.2

Addition:

If the resultg of a risk assessment or other means (e.g. pubklished data, test studies, calculations) indicate
the current Jimit should be less than 1 pA for a particular-application, then the allowable limit shall be chan
so that the fisk is mitigated.

NOTE This subclause is intended to include implantable parts that depend on a source of electrical energy, sug
RF receivers

16.3

Replacement:

Insulating parts of implantable”leads or extensions that incorporate electrical conductors shall be designe
withstand the electrical stresses placed on the insulation in normal working conditions over the plar
lifetime of the product.

Compliancg shall be“confirmed by inspection of a design analysis provided by the manufacturer, supporte
the manufagturér’s calculations and data from test studies as appropriate.

shall be checked as specified in IEC 60601-1.

ction from harm to the patient caused by electricity

that
ged

h as

d to
ned

Additional subclause:

16.101 The design of the neurostimulator shall include protection of the electrical output pulse characteristics

from uninte

NOTE 1
amplitude an

nded changes.

d rate runaway.

Examples of unintended changes are excess charge density, excess voltage, sudden changes in stimulation

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

NOTE 2

10

The analysis can be included in results from the risk analysis performed in accordance with 19.3

© 1SO 2008 — All rights reserved
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17 Protection from harm to the patient caused by heat

Replacement:

No outer surface of an implantable part of the implantable neurostimulator shall be greater than 2 °C above
the normal surrounding body temperature, in normal operation or single-fault condition, unless the
manufacturer demonstrates that a higher temperature rise is justified for a particular application.

Compliance shall be confirmed by a review of the manufacturer's documentation, including results from
modelling, a design or risk assessment, test studies, or other appropriate means.

NOTE—Atthe present time some studies hrave showrn that, depending o thetocatiomrof specific tisspe within the
human body, a 2 °C temperature limit can be unnecessarily restrictive. Under this circumstance, the-manufacturer is
allowed the burden of substantiation.

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

Thig clause of ISO 14708-1 applies.

19 | Protection from unintended effects caused by the‘device

Thig clause of ISO 14708-1 applies except as follows.
19.2
Reflacement:
If tHe service life (see 3.106) of the implantable heurostimulator is dependent upon an implanted source of
eledtrical energy, such as a battery, an indication shall be provided that gives an advanced notice of energy

soufce depletion. The manufacturer shallcdefine the expected duration of the remaining service life following
this[notice.

Compliance shall be confirmed by.inspection of a design analysis provided by the manufacturer, spported by
the manufacturer’s calculations\and data from test studies as appropriate.

NOTE This subclause is also applicable to rechargeable energy sources.
19.3
Reglacement:

An |mplantable neurostimulator shall be designed so that the failure of any single component, part or (if the
dev|ce inhcorporates a programmable electronic system) software program shall not cause an upacceptable
hazard:

— Assessment: Risk assessment and risk control shall be conducted in accordance with published
standards, such as ISO 14971 [5].

Compliance shall be confirmed by a review of the risk management report or equivalent manufacturer’s
documents.

19.4
Amendment:

The Assessment is amended to allow clinical investigations conducted in accordance with published
standards, such as I1SO 14155-1 [6] and ISO 14155-2 [7],
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20 Prote

This clause

21 Prote

ction of the device from damage caused by external defibrillators

of ISO 14708-1 applies.

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

applied directly to the patient

This clause

of ISO 14708-1 applies.

22 Protegction of the active implantable medical device from changes caused by

miscella

Addition:

lceous medical treatments

Other treatments and procedures, such as (but not limited to) MRI, PET scans, therapeutic ultrasound

lithotripsy,
documenta
appropriate
23 Prote
This clause
23.1

Replaceme

Non-implan

Clause 5). ]
different stg

Compliancs

23.2

Amendmen

The implan
occur durin

a) testfre
b)
c) shape

d) duratio

12

shall also be considered. Compliance shall be confirmed by a review, of the manufactu
ion, including results from modelling, a design or risk assessment,”test studies, or g
means.

ction of the active implantable medical device from mechanical forces

of ISO 14708-1 applies except as follows.

ht:

fable parts of neurostimulators shall>éomply with subclause 15.3 of IEC 60601-1:2005. (
he number of drops for patient-carried parts that are hand-held shall be three from each of t
rting orientations encountered during normal use (see subclause 15.3.4.1 of IEC 60601-1:2004

shall be checked as specified-in IEC 60601-1.

:

able parts of the neurostimulator shall be constructed to withstand the mechanical forces that
) normal €onditions of use.

uency range: 5 Hz to 500 Hz;

and
er's
ther

See
hree

).

can

acceleration spectral density: 0,7 (m/s<)4/Hz;

of acceleration spectral density curve: flat horizontal, 5 Hz to 500 Hz;

n of testing: 30 min in each of three mutually perpendicular axes.
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24 Protection of the active implantable medical device from damage caused by
electrostatic discharge

Replacement:

Non-implantable parts of a neurostimulator shall comply with subclause 6.2.2 of IEC 60601-1-2:2007.
(See Clause 5.)

Compliance shall be checked as specified in IEC 60601-1-2.

25 |Protection of the active implantable medical device from damage caused| by
atmospheric pressure changes

Thig clause of ISO 14708-1 applies.

26 |Protection of the active implantable medical device from-damage caused|by
temperature changes

Thig clause of ISO 14708-1 applies except as follows.
26.1
Améndment:

Clayise 42 of IEC 60601-1:1998 is replaced by subclause 11.1 of IEC 60601-1:2005. (See clause 5.

~

27 |Protection of the active implantable medical device from electromagnetig non-
ionizing radiation

Replacement:

27.101 Immunity
Implantable parts of theZimplantable neurostimulator shall not cause any harm because of susgeptibility to
eledtrical influences (du€” to external electromagnetic fields, whether through malfunction of fthe device,
damage to the device; heating of the device or by causing local increase of induced electrical curfent density

withiin the patient:

Compliance-shall be confirmed by review of test results and documentation, prepared by the manufacturer, for
the fests ir27.103 to 27.106.

27.102 General test conditions
a) Operating mode

During immunity testing, each function of the implantable neurostimulator associated with essential
performance shall be tested in a mode that is most critical from a patient outcome perspective, based on a risk

analysis. The test documentation shall state the function and mode used.

NOTE For example, essential performance could very well be related to pulse amplitude or to other output
characteristics where a sudden change could be hazardous.

© IS0 2008 — Al rights reserved 13
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b) Performance criteria

Under the test conditions specified in Clause 27, each function of the implantable neurostimulator that is
tested [see 27.102 a)] shall be evaluated for general performance using the appropriate criteria stated in
Table 101. If DUT performance satisfies the criteria stated, then compliance with the requirements of the
test(s) is, consequentially, achieved. For criterion B, performance degradation, loss of function or unintentional
responses are allowed if no unacceptable risk is created.

NOTE A risk assessment can demonstrate that a hazard, created as a result of performance degradation, loss of
function, or an unintentional response, does not result in an unacceptable risk.

The followijg degradations are not allowed:

— compohent failures;

— changgs in programmable parameter settings;
— reset tq factory defaults;

— changgq of operating mode;

— false alarms;

— initiation of any unintended operation.

Tahle 101 — General performance criteria of the DUT for'the immunity tests in clause 27

Criterion During test After test Test summary
A Operate as intended Operate as intended 27.103 — 1 mT level
No loss of function No loss ofifunction 27,104 — A-line
No unintentional responses No degradation of performance 27.105-16 V/im
Conforms to device specs 27.106 — 40 mW
B Allowed if no unacceptable riskx. ' Operate as intended 27.103 — 50 mT level
Performance degradation No loss of function 27.104 — B-line
Loss of function No degradation of performance 27.105-140 V/im
Unintentional responses Conforms to device specs
Lost functions shall be self-
recoverable
C Manufacturer defined Manufacturer defined 27.106 — optional levels
Test documentation-shal-include-the-details—ofthe—perormance—criteria—used—a—desecription-ofthe—melk

used to verify performance, justification for any allowances of this subclause used, and a report of the test

results indicating DUT performance as it pertains to criterion A, B or C.

Electromagnetic interference that the patient should avoid or be aware of, as a result of DUT performance

during these immunity tests, shall be described in the accompanying documentation (see 28.22).

c) DUT configuration

The DUT shall consist of the IPG, lead and any other implantable part necessary for it to achieve its intended
function. Lead length and layout are described in the test setup for each test.

14
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Neurostimulators that have more than one available electrode configuration for stimulation, such as bipolar or
unipolar, shall be tested with the electrode configuration that is the most susceptible to electromagnetic
interference.

NOTE For magnetic field tests the electrode configuration that is normally the most susceptible is unipolar. For
electric fields, susceptibility is usually dependant upon neurostimulator design implementation.

Test documentation shall describe the DUT configuration and environmental conditions affecting the test
(e.g. temperature and pressure).

d) Testing of normally non-observable functions

If the operation of a function to be tested [see 27.102 a)] cannot normally be observed or veriﬁei during the
test| a method shall be provided for determining performance. The use of special hardware,ep software might
be necessary.

e) |Implantable neurostimulators that use wireless telemetry

Forla wireless telemetry function tested to satisfy the requirements of 27.102_a); criterion B shall|apply in an
exclusion band. All other functions shall comply with the requirements as stated.

Thel| exclusion band shall not be larger than normally required for the telemetry function to operate ps intended.
f) |Implantable RF receiver type neurostimulator

For|a neurostimulator that has a design based on a non-implantable RF transmitter and implantable RF
recgiver the appropriate tests in IEC 60601-1-2 shall apply. The test setup for the implantable part shall be
basgd on the setup described in 27.105.

NOTE The tests in Clause 27 of this part of ISO:14708 do not apply. An implantable RF receiver works in tandem
with| a non-implantable transmitter that is subject to“IEC 60601-1-2. The RF receiver needs only to be [subjected to

radigted immunity in accordance with IEC 60601-1<2.

27.103 Protection from static magnetic fields

Thel assessment of the implantable neurostimulator for static magnetic fields is made by exposure| of the DUT

to two levels of static (non timelvarying) fields.

— | Test: General test conditions are described in 27.102.
Test levels: two-test field strengths are used, applying different performance criteria to each. A lower level
of 1 mT shall’be’subjected to the DUT, applying performance criterion A, as stated in 27.102 ). A second
level of 50 mT shall be used, applying performance criterion B.

Test setup:the apparatus for generating the magnetic field shall be capable of producing g field with

unifprmity'of _ 5 dB over an area of radius 7,5 cm (minimum) that lies on a plane parallel to the apparatus.

This plane shall be called the central plane. The uniformity of the magnetic field is only prescribed over the
central plane, which contains imaginary Y and Z axes. Uniformity is not prescribed in the X+ or X— direction,
which represents the imaginary, perpendicular, axis running through the centre of the plane of the apparatus
and the central plane.

For most test configurations [see 27.102 c)] a uniform area of radius 7,5 cm will be large enough to cover the
DUT. If not, the uniform area shall be increased until it meets the requirements of this subclause.

Place the DUT at the centre of the central plane where the magnetic field is the most uniform. The plane of the
largest surface area of the DUT is placed parallel to the central plane (this exposes the neurostimulator’s
largest surface to the primary magnetic flux lines which are perpendicular to the central plane). This is the only
orientation of the DUT that is required.

© 1SO 2008 — All rights reserved 15
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The layout of the conductive lead is not critical. It only needs to be placed in a position that facilitates
monitoring of the neurostimulator during the test. Any ancillary equipment that is needed to operate the
neurostimulator or monitor its output during the test shall, as much as possible, be selected and located to
minimize disruption of the uniform field. Neurostimulator output can be monitored by using an oscilloscope

connected t

0 a sense resistor in series with the lead.

Test procedure: monitor the performance of the DUT for a minimum of 10 min at each test level.

Evaluation of test results: performance criterion A (1 mT) and performance criterion B (50 mT), as stated in
27.102 b), shall apply.

27.104 Protectionfrom-magnetic fieldsintherange 10-Hzto 30-MHz

The assess
made by ex

— Test: G

Test levels;
vary depen
test levels t
line represe

ment of the implantable neurostimulator for the range of frequencies from 10 Hz to 30:MH
posure of the DUT to continuous wave and pulsed magnetic fields.

eneral test conditions are described in 27.102.

magnetic field test levels are shown graphically in Figure 105 (values are Aim rms). Test ¢
jing on frequency and performance criteria [see 27.102 b)]. The solid line in'kigure 105 repres
hat are subjected to the DUT, applying performance criterion A, as stated.in 27.102 b). The dag
nts test levels applying performance criterion B. These shall be referred-to as the A-line and th

line, respectively, throughout this subclause. Both sets of test levels shall be applied to the DUT.

—~

Key

1 A-line (tgst levels, performance criterion A)
2 B-line (tgst levels, perforfiiance criterion B)

£ A
< 1000 \
100 [~ 5
10 A = r'/
1
1
0.1 \
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Figure 105 — Magnetic field test levels (RMS)

Test levels ps-a function of frequency are indicated numerically in Table 102.

f (kHz)

z is

vels
ents
hed
e B-

Table 102 — Magnetic field test levels (RMS)

Frequency range Field strengths for A-line Field strengths for B-line
kHz H-field B-field H-field B-field
A/m uT A/m uT
0,01 - 0,06 795 1 000 — —
0,06 - 0,3 47.71f 60/f — —
0,3-3,0 47,71f 60/f 159 200
3,0-100 15,9 20 159 200
100 — 30 000 1 590/ 2 000/ 15 900/f 20 000/f
NOTE f'is the frequency in kHz. All field levels are root-mean square (RMS).
16 © ISO 2008 — All rights reserved
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Test setup: the test coil(s) for generating the magnetic field shall be capable of producing a field with
uniformity as specified in Table 103. The uniform field shall exist over an area of radius 7,5 cm (minimum) that
lies on a plane parallel to the coil(s). This plane shall be called the central plane. The uniformity of the
magnetic field is only prescribed over the central plane, which contains imaginary Y and Z axes. Uniformity is
not prescribed in the X+ or X— direction, which represents the imaginary, perpendicular, axis running through
the centre of the plane of the coils and the central plane.

For most test setups a uniform area of radius 7,5 cm will be large enough to cover the DUT. If not, the uniform
area shall be increased until it meets the requirements of this subclause.

Plag
cen
of t
prin
DU

The]
the

For
sati

It w
app

whe

Table463— e tfietd-tniformit

A-line B-line

%48

*+1

/<100 kHz
300 Hz < /< 30 MHz, _ 3-dB
/>100kHz, 5 dB

NOTE fis the test frequency.

e the DUT into a saline bath of 0,27 S/m conductivity (equivalént to 370 Q-cm volume resis
re of the central plane where the magnetic field is the most uniform. The plane of the largest s
ne DUT is placed parallel to the central plane (this exposesthe neurostimulator’'s largest su
[ that is required.

conductive lead is wrapped in a spiral around the IPG (see Figure 106) so that the entire DU
Liniform area. The total area enclosed by a lead-of length L (in centimetres) shall equal:

0,09 12

example, if a lead is 85 cm longthe total area enclosed by the lead would need to equal
5fy the requirement. This might require adding an extension onto the test lead.

Il be necessary to estimat¢ the total area enclosed by the test lead. A formula that can be u
roximation is given in formula 102:

(Rm2/2) [LIRy, — SIn(LIR,)]
re
L is thetest lead length;

R Nis the median radius formed by the spiral wrapped test lead.

ivity) at the
urface area
rface to the

ary magnetic flux lines which are perpendicular to the central plane). This is the only orienfation of the

T fits inside

(101)

650 cm? to

sed for this

(102)

This formula is valid for a semi-circle and will have to be applied accordingly. Although the manufacturer is not
required to use this method, it can be used to confirm the manufacturer's measurement or calculation and
should agree within a reasonable amount.

© 1SO 2008 — All rights reserved
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a

\ D)\

Key
a  B-field.
Figure 106 — IPG and lead layout on central plane
Any ancillafy equipment that is needed to operate the neurostimulator or monitor its output during the |test
shall, as much as possible, be selected and located to minimize disruption of they uniform fijeld.
Neurostimujator output can be monitored by using an oscilloscope connected to a sense resistor in series with
the lead or py using another lead placed into the saline as a pickup lead.
Test procedure: the frequency range of the applied test signals, from 10 Hz to 30 MHz,)may be either swept or
stepped. If a continuous frequency sweep is used the rate of sweep, shall not be greater than
0,000 3 deqades/second. If stepped, the step size within each decade shall be-no larger than F, where £ is
the starting|frequency of each decade. The starting frequency of each decade is, respectively: 10 Hz, 100/ Hz,
1 kHz, 10 KHz, 100 kHz, 1 MHz, 10 MHz. The dwell time at each step_shall be long enough for the DU[T to
adequately [respond to the test signal, but not less than 15 s.
Using the frequency step method and meeting the minimum.step size requirements will result in|the
frequencieq being tested that are listed in Table 104.
Table 104 — Frequencies tested using minimum step size requirements (kHz)
0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
1 2 3 4 5 6 7 8 9
10 20 30 40 50 60 70 80 90
100 200 300 400 500 600 700 800 900
1000 2000 3 000 4 000 5000 6 000 7 000 8 000 9 00d
10 000 20 000 30.000
NOTE Frequencies are ‘i KHz. This illustration is based on the frequency step method using minimum required step sizes. Using
the frequency sweep method or smaller step sizes will result in more frequencies being tested. The frequencies listed adhere td the
relation n 10*] where n assumes a value of 1 — 9, representing the nine steps per decade, and x assumes a value of 1 — 7, representing
the seven frequency.decades.

The test signals corresponding to A-line (see test levels) shall be applied as sinusoidal continuous wave (CW)
signals over the entire frequency range. The test signals corresponding to B-line shall be applied as sinusoidal
CW signals at frequencies <3 kHz and as pulse modulated signals at frequencies > 3 kHz. The pulse
modulation rate shall be 200 Hz, 32 % duty cycle. (The sinusoidal carrier shall have an on-time of 1,6 ms and
an off-time of 3,4 ms every modulation cycle.)

If performance degradation or unintentional responses occur during B-line testing at frequencies > 3 kHz
(those that employ pulse modulated test signals) that do not occur during initial A-line testing (employing CW
test signals), repeat A-line testing using pulse modulated test signals (200 Hz, 32 % duty cycle) at those same

frequencies

that exhibited said degradation or responses during B-line testing.

The test is performed on one orientation of the DUT as described in Test setup.

18
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Evaluation of test results: performance criterion A (A-line) and performance criterion B (B-line), as stated in
27.102 b), shall apply.

27.

105 Protection from electromagnetic fields in the range 30 MHz — 450 MHz

The assessment of the implantable neurostimulator for the range of frequencies from 30 MHz to 450 MHz is
made by exposure to radiated electromagnetic fields using test methods and equipment specified by
IEC 61000-4-3. For the purposes of this part of ISO 14708 some parts of IEC 61000-4-3 have been modified.

Tes
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Plag
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Key
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Test General test conditions are descrlbed in 27.102. The reqwrements of IEC 61000 4-3 apply except

 levels [5]: Two test field strengths are used, applying different performance criteria to each’ A
5 V/Im RMS shall be subjected to the DUT, over the test frequency range, applying performanc
tated in 27.102 b). A second level of 140 V/m RMS shall be used at the specific frequencies
NHz, 75 MHz, 150 MHz and 450 MHz, applying performance criterion B. Both field.strengths st
Is of the unmodulated test signal. Modulation requirements are specified in test procedures [8]

| setup [7]: place the DUT into a saline bath of conductivity 0,27 S/m({(equivalent to 370 O
stivity).

ductive lead placement is as follows (see Figure 107). Bend thg lead into a right angle of sid
length of side a is equal to 0,62 x the total lead length (rounded to the nearest whole numh
e than 53 cm. For example, if a lead is 85 cm in lengthj«the length of side a would be
ainder of the lead is placed along side b. Long leads might need to be folded back, always
pss length parallel to side b. Side a will be oriented in the\direction of the electric field.

ing the IPG in the orientation shown in Figure 107 will facilitate testing, as only one orientatio
p will need to be exposed to the electric field.

ancillary equipment that is needed to aperate the neurostimulator or monitor its output dur
I, as much as possible, be selected and located to minimize disruption of the un
rostimulator output can be monitored\by using an oscilloscope connected to a sense resistor i
ead or by using another lead placed’into the saline as a pickup lead.

00-4-3).

lower level
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es a and b.
er), but not
63 cm. The
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2
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Figure 107 — IPG and lead layout
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Test procedures [8]: the test shall be performed with the field polarization of the generating antenna aligned
parallel with side a of the lead layout (see Figure 107). For example, a vertically polarized field would require
the DUT to be positioned as shown. A horizontally polarized field would require the DUT to be turned 90°. If
the longest dimension of the IPG connector block is also aligned with side a of the lead then a single
orientation of the DUT is sufficient for test. If the IPG connector block is orthogonal to the lead then a second
test orientation is required that will align the IPG with the polarization of the E-field. In a typical anechoic
chamber with a polarized antenna, the antenna can usually be rotated to accommodate the DUT orientation. If
a GTEM is used the DUT will have to oriented properly.

For the test level of 16 V/m RMS, the frequency range of the applied test signals, from 30 MHz to 450 MHz,
may be either swept or stepped. If a continuous frequency sweep is used the rate of sweep shall not be

greater tha
frequency 4
signal, but
Figure 1 of

The test le
and 450 MH
signal, but
Figure 1 a)
(The sinusg

Evaluation
stated in 27

27.106 P

The assesgq
made by ¢
ANSI/AAMI
setup and g

Test: G
except
Requir
applicg

Sample siz¢ [6.2]: sample size is nat applicable.

Test setup
shown in Fi

Test proceq
long enoug
antenna ele
using the a

h 0,000 3 decades/second. If stepped, step sizes shall be no larger than 5 % of the prev
nd the dwell time at each step shall be long enough for the DUT to adequately respond to the
not less than 15s. Test signals shall be 80 % amplitude modulated with a 200 Hz\sinew.
EC 61000-4-3:2002 provides a definition of the test signal level and waveshapes.

el of 140 V/m RMS, is applied at specific frequency steps of 30 MHz, 50 MHzy 75 MHz, 150 |
1z. The dwell time at each step shall be long enough for the DUT to adequately:respond to the
not less than 15s. The waveshape of the unmodulated signal is CW_sinusoidal as show
of IEC 61000-4-3:2002. Test signals shall be pulse modulated at a rate-0f.200 Hz, 20 % duty ¢
idal carrier will have an on-time of 1 ms and an off-time of 4 ms every‘'medulation cycle.)

of test results [9]: performance criterion A (16 V/m) and perférmance criterion B (140 V/m)
.102 b), shall apply.

otection from electromagnetic fields in the range-450 MHz — 3 GHz

ment of the implantable neurostimulator for the range of frequencies from 450 MHz to 3 GH
xposure to radiated electromagnetic fields using test methods and equipment specified
PC69:2000. PC69 was intended to be written-for implantable cardiac devices; parts of the
rocedure do not apply and have been modified.

eneral test conditions are described-if27.102. The requirements of Clause 6 of PC69:2000 a
for the changes listed below (numbers in square brackets refer to clause numbers of PG
bments related to signal injection and parameter programming, as used in PC69, are
ble.

6.3]: position the /APG”so that it is approximately centred at the intersection of the X and Y axe
gure B.1 of PC69:2000. Keep the IPG in the same position for all tests.

ure [6.4];perform the tests as required for X axis testing [6.4.1.1]. The exposure duration sha
h for thenDUT to adequately respond to the test signal, but not less than 15 s. Repeat with
mentSyparallel to the Y axis. Repeat X axis and Y axis testing for all frequencies listed in [6.3
ppropriate dipole antenna.

ous
test
ave.

VIHz
test
n in
ycle.

as

zZis

test

pply
69).
not

| be
the
4.2]

Optional characterization testing [6.4.2]: the optional, higher power levels may be tested at the manufacturer’s

discretion.

Performance criteria [6.5]: performance criterion A, as stated in 27.102 b), shall apply. Performance criteria for
optional characterization testing [6.4.2] shall be determined by the manufacturer.

20
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Accompanying documentation

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

28.1

Addition:

Additional contact information shall be provided, e.g. telephone number or e-mail address, in the event the
user or their device needs immediate service or supplementary instructions for proper use.

28.1

Ada

28.1
Amg

This
part

28.2

Ada

Ada

28.1
neu

Con

28.1

2

ition:

if applicable.
9

bndment:

5.
2

ition:

systems, metal detectors, and othersecurity systems, if applicable;

tional subclauses:

rostimulator is funetioning properly.

npliance shall’be checked by inspection.

Con

npliance shall be checked Dy Inspection.

28.103 Each separate piece of accompanying documentation shall include the year of issue.

Compliance shall be checked by inspection.

© 1SO 2008 — All rights reserved

information regarding possibleisafety hazards from electromagnetic interference (see clause 2J7).

a warning statement on the possible safety hazards associated with Magnetic Resonance Imaging (MRI),

requirement applies to any part with an energy source that can become depleted, not just tp implanted

a warning statement on the possible safety hazards associated with hyperbaric chambers, if applicable;

a warning statement on the possible safety hazards associated with electronic article surveillance (EAS)

01 The accompanying documentation shall include recommended methods for determining that the

02 The*accompanying documentation shall include a description of combinations of device|setting and
parameters that will influence neurostimulator safety.

21
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28.104 The accompanying documentation for an IPG or RF receiver shall include a patient ID card bearing
at least the following:

a) instruction that the card be retained by the patient;
b) space for the following:
— model designation and name of the device;

— serial number or lot number of the device;

— identity| of the patient;

— date of{implantation;

— name gnd address of the implanting centre;

— text thgt says the patient has an implanted medical device.

NOTE The card can be shown to security or medical personnel who will be aware of procedures to gvoid
electromagnetic interference and high power electromagnetic fields, if they have beéen“informed the patient ha$ an
implanted medical device.

Compliancg shall be checked by inspection.
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Relationship between the fundamental principles in ISO/TR 14283 (8] and
the clauses of this part of ISO 14708

_EundameMamemmlestSQERJAZBS__Suhdaum_oL_mausesaLlSQJAloae3 and
ISO 14708-1 aspects coverdgd
3 | General principles
3.1| The implants should be designed and manufactured in 8.1 Retained.
such a way that, when used under the conditions and for
the |purposes intended, they will not compromise the clinical
condition or the safety of patients, or the safety and health
of Jsers or, where applicable, other persons, provided that
any| risks which may be associated with their use constitute
acceptable risks when weighed against the benefits to the
patient and are compatible with a high level of protection of
hedlth and safety.
3.2| The solutions adopted by the manufacturer for the Note —
design and construction of the implants should conform to
safety principles, taking into account the generally
ackhowledged state of the art. In selecting the most
apgropriate solutions, the manufacturer should apply the
follgpwing principles in the following order:
a) | eliminate or reduce risks as far as possible (inheréntly
saf¢ design and construction);
b) | where appropriate take adequate protection measures,
incliding alarms if necessary, in relation to risks that cannot
be ¢liminated;
c) | inform users of the residual, risks due to any
shortcomings of the protection measures adopted.
3.3| The implants should @achieve the performance 104 Retained.
intehded by the manufacturer and be designed, 6.101 Measurement oflstimulation
mafufactured and packaged’in such a way that they are : -
suitable for one or more-of the functions referred to in 3.1 pulse characteristics.
(of [SO/TR 14283:2004); as specified by the manufacturer. 6.102 Measurement ofllead or
extension d.c. resistance.
3.4 When thie implant is subjected to stresses which can 19.2 Replacement.
occpr during hormal conditions of use, the characteristics 19.3 Replacement.
and performances referred to in 3.1, 3.2 and 3.3 (of ISO/TR 23.1 Replacement.
14288:2004) should not be adversely affected to such a 23.2 Replacement.
de 1TT that thU b:;ll;ba: \JUIId;t;UIID alld oafcty Uf thc Pat;UI Itb 233 Rctalllcd
and, where applicable, of other persons are compromised 23.4 Retained.
during the lifetime of the implant as indicated by the 23.5 Retained.
manufacturer. 23.6 Retained.
261 Amendment.
28.4 Retained.
28.23 Retained.
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Fundamental principles in ISO/TR 14283

Subclauses of

Clauses of ISO 14708-3 and

substance which, if used separately, may be considered to
be a medicinal product as defined in 2.7 (of
ISO/TR 14283:2004) and which is liable to act upon the
body with action ancillary to that of the implant, the safety,
quality and usefulness of the substance should be verified,
taking into account the intended purpose of the implant.

1ISO 14708-1 aspects covered

3.5 The implants should be designed, manufactured and 7.2 Retained.

packed in such a way that their characteristics and 101 Retained.

performances during their intended use will not be 10.2 Retained.

adversely affected during transport and storage, when 10.3 Amendment.

taking into account the instructions and information 12.3 Retained.

provided by the manufacturer. 26.2 Retained.
8.101 Marking of packaging for
special handling during transport.
8.102 Marking of packaging for’L
permissible environmental conditions
during transport.

3.6 Any undesirable side-effect should constitute an 19.3 Replacement.

acceptable frisk when weighed against the performances 19.4 Amendment.

intended.

4  Specif|c principles regarding design and

constructiqn

41 Chemil:al, physical and biological properties

411 The implants should be designed and

manufacturgd in such a way as to guarantee the

characteristics and performances referred to in Clause 3 on

general pringiples. Particular attention should be paid to:

a) the choice of materials used, particularly as regards 14.3 Addition.

toxicity and,|where appropriate, inflammability,

b) the cgmpatibility between the materials used and 14.3 Addition.

biological tigsues, cells and body fluids, taking into account

the intended purpose of the implant.

4.1.2 The implants should be designed, manufactured 14.2 Replacement.

and packed|in such a way as to minimize the risk peseéd by 14.3 Addition.

contaminants and residues to the persons involyeédhin the

transport, storage and use of the implants and” to the

patients, taking into account the intended purpose of the

product. Pafticular attention should be pdidyto the tissues

exposed ang to the duration and frequency of exposure.

41.3 The implants should-\ be designed and 19.5 Retained.

manufacturgd in such a way that they can be used safely

with the materials, substances-and gases with which they

enter into centact during theirmormal use or during routine

procedures.| If the implants are intended to administer

medicinal products {they should be designed and

manufacturgd in suehsa way as to be compatible with the

medicinal pfoduets’concerned according to the provisions

and restrictjons. governing these products and such that

their performance is maintained in accordance with the

intended use.

41.4 If an implant incorporates, as an integral part, a 14.4 Retained.
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Fundamental principles in ISO/TR 14283

Clauses of ISO 14708-3 and
aspects covered

Subclauses of
1ISO 147081

41.5 The implants should be designed and
manufactured in such a way as to reduce to a minimum the
risks posed by substances leaking from the implant.

25 Retained.

41.6 Implants should be designed and manufactured
in such a way as to reduce, as much as possible, risks
posed by the unintentional ingress of substances into the
implant, taking into account the implant and the nature of
the environment in which it is intended to be used.

25 Retained.

417 Implants should be designed and manufactured
in such a way as to minimize the risks to the patient or user
by [the programming and control systems, including
soffware.

19.3 Replacement.

4.2| Infection and microbial contamination

4211 The implants and manufacturing processes
should be designed in such a way as to eliminate or reduce
as far as possible the risk of infection to the patient, user
and third parties. The design should allow easy handling
and, where necessary, minimize contamination of the
impjant by the patient or vice versa during use.

141 Retained.

4.2)2 Tissues of animal origin should originate from
anifmals that have been subjected to veterinary controls and
suryeillance adapted to the intended use of the tissues.

Infgrmation on the geographical origin of the animals should
be fetained by the manufacturer. Processing, reservation,
tesfing and handling of tissues, cells and substances_of
animal origin should be carried out so as to provide optimal
secprity. In particular safety with regard to viruses and‘other
trarsferable agents should be addressed by implerméntation
of Yalidated methods of elimination or viral inactivation in
the|course of the manufacturing process.

Note'2 —

4.213 Implants delivered in a sterile~state should be
designed, manufactured and packed in protective
padkaging which provides a microbial barrier to ensure that
they are sterile when placed (©n“the market and remain
steffile, under the storage, .and transport conditions
stipulated by the manufacturer, until the protective
padkaging is damagedor-opened.

71 Retained.
7.2 Retained.
101 Retained.
10.2 Retained.
11.7 Retained.
1.9 Retained.
12.1 Retained.
12.2 Retained.
141 Retained.

4.214 Impfants delivered in a sterile state should have
bedn manufactured and sterilized by an appropriate,
valijated method.

141 Retained.

4.215 Implants intended to be sterilized should be

141 Retained.

manufactured in appropriately  controlled (e.g-
environmental) conditions.

14.2 Replacement.

4.2.6 Packaging systems for non-sterile implants
should keep the product without deterioration at the level of
cleanliness stipulated and, if the implants are to be
sterilized prior to use, minimize the risk of microbial
contamination. The packaging system should be suitable,
taking into account the method of sterilization indicated by
the manufacturer.

Note 3 —

© 1SO 2008 — All rights reserved
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Fundamental principles in ISO/TR 14283

Subclauses of

Clauses of ISO 14708-3 and

used, excess heat generated by the implant, decreased
accuracy of any measuring or control mechanism.

1ISO 14708-1 aspects covered
4.2.7 The packaging and/or label of the implant should Note 3 —
distinguish between identical or similar products sold in
both sterile and non-sterile conditions.
4.3 Construction and environmental properties
4.31 If the implant is intended for use in combination 9.9 Retained.
with other devices or equipment, the whole combination, 11.8 Retained.
including the connection system should be safe and should 23.6 Retained.
not impair the specified performances of the devices Any 284 Retained
restrictions ¢n use should be indicated on the label or in the 28.5 Retained.
instructions for use.
4.3.2 Implants should be designed and manufactured
in such a way as to remove or minimize as far as possible,
the following:
a) risk of [njury, in connection with their physical features, 15.1 Amendment.
including th¢ volume:pressure ratio, dimensional and where 15.2 Retained.
appropriate prgonomic features;
b) risks |connected with reasonably foreseeable 231 Replacement.
environmenfal conditions, such as magnetic fields, external 23.2 Replacement.
electrical ipfluences, electrostatic discharge, pressure, 24 Replacement.
temperatureg or variations in pressure and acceleration; 25 Retained.
26.2 Retained.
27 Replacement.
27.101 Requirement for immunit
from electromagnetic fields.
27.102 General test conditions.
27.103 Protection from static
magnetic fields.
27.104 Protection from magnetic
fields in the range 10 Hz to 30 MHZ
27.105 Protection from
electromagnetic fields in the range B0
MHz to 450 MHz.
27.106 Protection from
electromagnetic fields in the range #50
MHz to 3 GHz.
28.104 Requires an ID card
signifying the patient has an implant.
c) risks qf reciprocal interference with other devices 201 Retained.
(such as defibrillaters.or high-frequency surgical equipment) 20.2 Retained.
normally usged “in the investigations or for the treatment 21 Retained.
given; 22 Addition.
2812 Addition.
28.13 Retained.
28.14 Retained.
28.15 Retained.
d) risks that may arise where maintenance and 17 Replacement.
calibration are impossible, including (if applicable) 19.1 Retained.
excessive increase of leakage currents, ageing of materials 19.2 Replacement.
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Fundamental principles in ISO/TR 14283

Subclauses of
1ISO 147081

Clauses of ISO 14708-3 and
aspects covered

4.3.3 Implants should be designed and manufactured
in such a way as to minimize the risks of fire or explosion
during normal conditions and fault conditions. By “risks
during normal conditions and fault conditions” are meant
those risks which have been determined by a risk analysis.
Particular attention should be paid to implants whose
intended use includes exposure to flammable substances
or to substances which could cause combustion.

5

Addition.

4.4 —h'rrplan'tswi'l'h-a-n'reas;.uiug function

441 Implants with a measuring function should be
designed and manufactured in such a way as to provide
sufficient accuracy and stability within appropriate limits of
accpracy and taking into account the intended purpose of
the|implant. The limits of accuracy should be indicated by
the |manufacturer.

Addition.

4411 The measurements, monitoring and display scale
should be designed in accordance with ergonomic
principles, taking into account the intended purpose of the
implant.

Addition.

4.411.2 If an implant or its accessories bears instructions
reqpiired for the operation of the implant or indicates
opgrating or adjustment parameters by means of a visual
sysfem, such information must be understandable to the
user and, as appropriate, the patient.

13.4

Retained.
Addition.

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

Addition.

4.5| Protection against radiation

4.51 General

Imglants should be designed and manufactured in such a
way that exposure of patients, usersesand other persons to
radfation is reduced as far as possible, compatible with the
intended purpose, while not restricting the application of
appropriate specified levels forstherapeutic and diagnostic
purposes.

See more
particular
requirements
below.

4.5[2 Intended radiation

Note 2

4.53 Unintended/radiation

Imglants shoutd, be designed and manufactured in such a
way that expesure of patients, users and other persons to
the|emission* of unintended, stray or scattered radiation is
redliced"as far as possible.

9.1
18.1
18.2
18.3
28.2

Retained.
Retained.
Retained.
Retained.
Retained.

4.5.4 fstructions

NOIe £

4.6 lonizing radiation

Note 2

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

4.71 General

© 1SO 2008 — All rights reserved
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Fundamental principles in ISO/TR 14283

Subclauses of
1ISO 147081

Clauses of ISO 14708-3 and
aspects covered

4.71.1 Implants incorporating electronic programmable
systems should be designed to ensure the repeatability,
reliability and performance of these systems according to
their intended use. In the event of risks (of the system) as
determined by a risk analysis for the particular
device/system, appropriate means should be adopted to
eliminate or reduce as far as possible their risk.

19.3

Replacement.

4.71.2

Implants for which the safety of the patients

19.2

Replacement.

depends or
with a mean

armrimtermat poweT auppiy shoutd—te uquippcu'
s of determining the state of the power supply.

4713 Im
a code by
unequivocal
of implant).
necessary,

plants should bear, if practical and appropriate,
which they and their manufacturer can be
y identified (particularly with regard to the type
It should be possible to read this code, if
vithout the need for a surgical operation.

13.3
28.6

Retained.
Retained.

4714 Fq
depends on
supply shou
failure.

r implants for which the safety of the patients
an external power supply, the external power
d include an alarm system to signal any power

Addition.

4715 E
clinical parg
with appro
situations th
the patient’s

ternal devices intended to monitor one or more
meters from an implant should be equipped
priate  alarm systems to alert the user to
At could lead to death or severe deterioration of
state of health.

Addition.

4.7.2 Py

otection against electrical risks

4.7.21 In
in such a w
accidental ¢
fault conditi
By the “risk
are meant
risk analysis

plants should be designed and manufactured
ay as to avoid, as far as possible, the risk of
lectric shocks during normal conditions and
ns provided the implants are installed correctly.
b during normal conditions and fault conditions”
hose risks which have been determined by a
for the particular device(s).

Addition.
Amendment.

4722 A
manufacture
connected

reference, \
currents ang

tive implants should be( designed and
d in such a way as to (minimize the risks
vith the use of energy sources with particular
here electricity is used, t0 insulation, leakage
overheating of the devices.

16.2
16.3
17
26.1

Addition.
Replacement.
Replacement.
Amendment.

4.7.3 Py

otection againstimechanical risks

4.7.31 In
in such a w
mechanical
resistance,

plants should be designed and manufactured
ay as to\protect the patient and user against
risksy.for example those connected with
tability'and moving parts.

Addition.

4732 In

1 £ I ol o <l H <l al foat <l
PraTtS—STIoUO e~ aeSIignet—and— rartaractarct

in such a way as to minimize the risks arising from vibration
generated by the implants, taking into account technical
progress and the means available for limiting vibration,
particularly at source, unless the vibrations are part of the
specified performance.

[d)]

Aol alid
MAUUTUUTT.
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Fundamental principles in ISO/TR 14283

Subclauses of
1ISO 147081

Clauses of ISO 14708-3 and
aspects covered

4.7.3.3 Implants should be designed and manufactured
in such a way as to minimize the risks arising from the
noise emitted, taking into account technical progress and
the means available to reduce noise, particularly at source,
unless the noise emitted is part of the specified
performance.

5

Addition.

4.7.3.4 Terminals and connectors to electricity, gas or
hydraulic and pneumatic energy supplies which the user

Addition.

hab tU ;IdIIUIiU b;IUuiLj IUU UIUDEQIIUUI alluI bUIIbtlubllUUI ;II aub:l
a wRy as to minimize all possible risks.

4.714 Protection against the risks posed to the patient
by ¢nergy supplies or substances

4.7141 Implants should be designed and constructed in
such a way that the proper functioning of the programming
and control systems, including software, do not jeopardize
the [safety of the patient and of the user, taking into account
thelintended use.

19.3

Replacement!

4.714.2 Implants designed to supply energy or administer
medlicinal substances should be designed and constructed
in quch a way that the flowrate can be set and maintained
acclrately enough to minimize the risk to the patient.

Addition.

6.101 Measurement of|stimulation
pulse characteristics.

4.714.3 Implants designed to administer medicinal
proglucts should incorporate suitable means to prevent
and/or indicate any inadequacies in the flowrate which
could pose a danger.

Addition.

4.714.4 Implants designed to supply energy or administer
medlicinal substances should be designed and constructed
so that suitable means are incorporated to minimize the risk
of gccidental release of dangerous levels of energy or the
medlicinal substance.

Addition.

16.101 Protection from ynintended
changes of output pulse
characteristics.

4.8| Information supplied by the manufacturer

4811 Each implant should be“accompanied by the
information needed to use it safely and to identify the
ufacturer, taking into. aeseount the training and
ledge of the potential-users.

information comprises the details on the label and the
in the instructiofsfor use.

As |far as practicable and appropriate, the information
nedgded to use the implant safely should be set out on the
implant itsélf~and/or on the packaging for each unit or, if
apgropriate, on the sales packaging. If individual packaging
of dach.unit is not practicable, the information should be set

out in-thae-laaflot sunpliedwith-one-ormore-implants.
PP P y

10.4
12.3

Retained.
Retained.

Instructions for use should be included in the packaging for
every implant.

4.8.2 Where appropriate, this information should take
the form of symbols. Any symbol or identification colour
used should conform to International Standards. If no
standards exist, the symbols and colours should be
described in the documentation supplied with the implant.

Retained.
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Fundamental principles in ISO/TR 14283

Subclauses of

Clauses of ISO 14708-3 and

all appropriate actions to be taken following discovery of
any potential risk posed by the implants and detachable
components.

1ISO 14708-1 aspects covered
48.3 The label should bear the following particulars: 5 Addition.
a) the name or trade name and address of the 9.2 Retained.
manufacturer; 111 Retained.
b) the details strictly necessary for the user to identify the 9.3 Retained.
implant and the contents of the packaging; 9.4 Addition.
9.8 Retained.
9.10 Retained.
11.6 Retained.
11.7 Retained.
11.101 Requires additional
component information on sterile pack.
28.104 Requires agpatient ID card
with model designation“and implant
centre information.
c) where jJappropriate, an indication that the contents of 9.5 Retained.
the packaging are sterile (e.g. “STERILE”); 11.2 Retained-
11.3 Retained.
d) where | appropriate, the batch code or the serial 9.3 Retained.
number (SN), preceded by an appropriate identification 11.6 Retained.
(e.g. "LOT" pr "SN" respectively); 28.104 Requires a patient ID card
with device serial or lot number.
e) where pppropriate, an indication of the date by which 9.7 Retained.
the implant $hould be used; M6 Retained.
f)  anindigation that the implant is for single use; 28.18 Retained.
9.101 Requires single use labelling
on the sales packaging.
g) if apprppriate, any indication of special purpose~(€-g. 9.12 Retained.
“‘custom-mape device” or “exclusively for~ clinical 11.10 Retained.
investigations”);
h) any special storage and/or handling conditions; 9.1 Retained.
i)  any spegcial operating instructions; Note 4 —
j)  any warnings and/or precautions to take; Note 5 —
k) for actiye implants, month and'year of manufacture; 9.6 Retained.
114 Retained.
28.103 Requires each piece of
documentation to bear the year of
issue.
I) if appli¢able, method of sterilization. 11.2 Retained.
4.8.4 If the—irtended—purpose—of—the—implart—is—not 546 Retained-
obvious to the user, the manufacturer should clearly state it
on the label and in the instructions for use.
4.8.5 Wherever reasonable and practicable, the 8.2 Addition.
implants and detachable components should be identified, if 13.1 Amendment.
appropriate in terms of serial numbers or batches, to allow 13.2 Retained.
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Fundamental principles in ISO/TR 14283 Subclauses of Clauses of ISO 14708-3 and
ISO 14708-1 aspects covered
4.8.6 If appropriate, the instructions for use should
contain the following particulars:
a) the details referred to in 4.8.3, with the exception of d), 28.1 Addition.
e) and k); 28.3 Retained.
28.16 Retained.
28.18 Retained.
28.21 Retained.
b) the performances referred to in 3.3 of 28.8 Retained.
ISQ/TR 14283:2004 and any undesirable side-effects;
c) | if the implant should be used with or connected to 28.4 Retained.
othér medical devices or equipment in order to operate as 28.5 Retained.
reqpired for its intended purpose, sufficient details of its 28.9 Retained.

chafracteristics to identify the correct implants or equipment
to Use in order to obtain a safe combination;

d) | all the information needed to verify whether the implant 28.10 Retained.
is pfoperly used and can operate correctly and safely, plus,
whgre appropriate, information allowing the lifetime of the
engrgy source to be established;

28101 Requires methods for
determining that the devicg is
operating properly.

28.102 Requires information on
device settings and parameters for
safe operation.

e) | where appropriate, information to avoid specified risks 28.11 Retained.
in cpnnection with implantation of the implant;

f) | information regarding the risks of reciprocal 28.12 Addition.
interference posed by the presence of the implant during
specific investigations or treatment;

g) | the necessary instructions in the event of damage to 28.17 Retained.
the| sterile packaging and, where appropriate;-details of
apgropriate methods of resterilization;

h) | if implants are supplied with the_intention that they be 28.17 Retained.
ste:lilized before use, the instructions for cleaning and
steffilization should be such that{ if)correctly followed, the
implant will still comply with the jprinciples in Clause 3 of
ISQ/TR 14283:2004;

i) | details of any further“treatment or handling needed Note 3 —
befpre the implant can-be used (for example, sterilization,
final assembly, etc?);

j) | in the case\of implants emitting radiation for medical Note 2 —
purposes, . details of the nature, type intensity and
distribution,of this radiation.

Thd ifistructions for use should also include details allowing
the IIIUd;\.’a: ataff tU blIUf thc pat;cl It \SiN} ally \.:Ulltla
indications and any precautions to be taken. These details
should cover in particular:

k) precautions to be taken in the event of changes in the 28.19 Amendment.
performance of the implant; 28.20 Retained.
I)  precautions to be taken as regards exposure to, in 28.22 Addition.

reasonably foreseeable environmental conditions, e.g.
magnetic fields, external electrical influences, electrostatic
discharge, pressure or variations in pressure, acceleration,
thermal ignition sources, etc.;
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Subclauses of
1ISO 147081

Clauses of ISO 14708-3 and
aspects covered

m) adequate information regarding the medicinal product
or products which the implant in question is designed to

28.7

Retained.

administer,
substances

n) precau

14283:2004

risks related to the disposal of the implant;

including any limitations in the choice of
to be delivered;

tions to be taken against any special, unusual 28.24

0) medicinal products incorporated into the implant as an 28.8
integral part _in _accordance with 4.1.4 of ISO/TR

Retained.

Retained.

p) degree| of accuracy claimed for implants with a 5
measuring flinction.

Addition.

If conformit
should be
established

currently a

4.9 Clinicdl evaluation

manufacturgr or

with the fundamental principles for implants
pased on clinical data, such data should be
by either:

a) a conjpilation of the relevant scientific literature 194

vailable on the purpose intended by the

b) the redults of all the clinical investigations carried out 19.4
in a way thgt protects the human subjects and ensures the
scientific copduct of the investigation.

Amendment.

Amendment.

NOTE 1
NOTE 2
NOTE 3

NOTE 4
documentatio

NOTE 5
should be deg

Not applicable to active implantable medical devices.

n.

cribed in the accompanying documentation“instead of on the label.

This principle is fundamental to all aspects of an active implantable medical device addressed by ISO 14708.

Not applicable because 14.1 requires that implantable parts’of an active implantable medical device be provided sterilg.

n the general case, warnings and precautions, except for those dealing with special handling conditions [see 4.8.

FFor implantable parts of an active implantable medical device, all operating instructions are provided in the accomparlying

B.h)]
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Annex BB
(informative)

ISO 14708-3:2008(E)

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

Clauses of Eu inci Clauses of incijple of
SO 14708-3 ISO/TR 14283 1ISO 14708-3 ISO/TR 14283

4 4.8.2 11.3 4.8.3¢c)
5 441, 4411, 4412, 442, 4714,|11.4 4.8.3 k)

4734 4742 4743, 4744 485|115 4830)

4.8.6p) 11.6 4.8.3b)4.8.3d)
6.101 33,4742 11.7 4.83b), 4.2.3
6.102 3.3 11.8 4:3.1
71 423 11.9 423
7.2 3.5,4.2.3 11.10 4.8.39)
8.1 3.1 11.101 4.8.3b)
8.2 4.8.5 121 423
8.101 3.5 12.2 423
8.102 3.5 12.3 3.5
9.1 453 131 4.8.5
9.2 4.8.3 a) 13.2 4.8.5
9.3 4.8.3b),4.8.3d) 13.3 4713
9.4 4.8.3b) 13.4 4412
9.5 4.8.3¢) 141 421,423,42.4,425
9.6 4.8.3k) 14.2 412,425
9.7 4.8.3¢€) 14.3 4.1.1a),41.1b),4.1.2
9.8 48:3b) 14.4 41.4
9.9 473.1 151 4.3.2 a)
9.10 48.3b),4.8.4 15.2 4.3.2 a)
9.1 4.8.3 h) 16.1 4.7.21
9.12 4.8.39) 16.2 4.7.2.2
9.107 4.8.51) 16.3 4.1.2.2
10.1 3.5,423 16.101 4744
10.2 3.5,423 17 47.22,43.2d)
10.3 3.5 18.1 453
10.4 3.3,4.8.1 18.2 453
1.1 4.8.3 a) 18.3 453
11.2 4.83¢),4.8.31) 19.1 4.3.2d)
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ISO 14708-3:2008(E)

Clauses of Fundamental principle of Clauses of Fundamental principle of
ISO 14708-3 ISO/TR 14283 ISO 14708-3 ISO/TR 14283

19.2 34,43.2d),47.1.2 28.3 4.8.6 a) [4.8.3 b)]

19.3 34,36,41.7,4711,47.41 28.4 3.4,43.1,4.8.6¢c)

19.4 3.6,49a),49b) 28.5 43.1,4.86¢c)

19.5 413 28.6 4713

20.1 43.2c) 28.7 4.8.6 m)

20.2 4.3.2¢c) 28.8 4.8.6b), 4.8.6 0)

21 4.3.2¢c) 28.9 4.8.6¢c)

22 43.2c) 28.10 4.8.6d)

23.1 3.4,43.2b) 28.11 486¢€)

23.2 3.4,43.2b) 28.12 43.2c),4.86f)

23.3 34 28.13 43.2¢c)

234 34 28.14 43.2c¢)

23.5 34 28.15 43.2¢)

23.6 34,431 28.16 4.8.6.3)[4.8.3c)

24 4.3.2Db) 28.17 4)8.6 g), 4.8.6 h)

25 4.3.2b) 28.18 4.8.6a)[4.8.3)]

26.1 34,4722 28.19 4.8.6k)

26.2 3.5,4.3.2b) 28.20 4.8.6 k)

27.101 4.3.2Db) 28.21 4.8.6 a)[4.8.3h)]

27.102 43.2b) 28.22 4861)

27.103 43.2b) 28.23 34

27.104 4.3.2Db) 28.24 4.8.6n)

27.105 4.3.2Db) 28.101 4.8.6d)

27.106 43.2b) 28.102 4.8.6d)

28.1 4.8.6a)[4.8.3a)] 28.103 4.8.3k)

28.2 453 28.104 4.8.3b),4.8.3d)
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Annex CC
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The]
und
ther

CC

1
stim
pert
use
exc

6.1(
spe
acq

It is
load
con

Mes4d
use

Loa
on 3

Rod
the
and

Inp
unir
stim

8.2

following notes on some of the provisions of this part of IS0 14708 are provided ag
erstanding. The notes in this annex carry the numbers of the relevant clauses of this part\6f
efore, paragraph numbering in this annex is not consecutive.

.2 Notes on specific clauses and subclauses

Trial screeners are included in the scope because of the customary practice for a trig
ulation prior to the decision to implant. It is felt that the trial screening,device needs to hay
pormance and characteristics as the actual neurostimulator. Non-implantable neurostimulatg
J for other purposes and that cannot be considered as accessories to‘an implantable neurosti
uded from the scope of this part of ISO 14708.

1 This subclause provides a uniform method for measusing stimulation pulse characteri

Cifications and characteristics provided by the manufacturer in the accompanying documg
Lired in a consistent manner.

. In particular, if pulse shapes or other characteristics are different depending on output mo|
iguration these elements of device operation need to be brought to the attention of the user.

surement units, such as volts or milliamperes, are specified for uniformity. In addition, other
J if the manufacturer chooses.

d impedance, R|, is specified by-the manufacturer to allow for variations in tissue impedanceg
pplication. In addition, a uniferm.load impedance is specified for comparative purposes.

m temperature is specified.for the test equipment and test sample for convenience. It is not ex
37 °C.

tentional changes in stimulation intensity that might be perceived by the patient as shocking,
ulation erloss of therapy.

The. intent of ISO 14708-1 was to cover implanted parts because of the risk and incon

repl

an aid to
1ISO 14708,

| period of
e the same
rs that are
mulator, are

stics so the
ntation are

important for the user to understand the stimulation‘pulse shapes and measurement parameters, such as

de, state or

nits can be

depending

pected, with

use of modern technélogy, to have significant changes in measured values between room {emperature

articular, when_stimulating sensory nerves, it is important that the stimulation pulse be stable¢ to prevent

intermittent

enience of
sed for trial

hcement. Therefore, this part of ISO 14708 excludes temporary leads, such as might be u

screeners, from the requirement.

8.101

part

8.102

This requirement extends labelling for handling during transport to all parts, including
s. Electrically powered non-implantable parts are covered by the requirements of Clause 5.

implantable

This requirement extends labelling for environmental conditions during transport to all parts, including

implantable parts. Electrically powered non-implantable parts are covered by the requirements of Clause 5.

10.3

The test in this part of ISO 14708 is harmonized with the test in IEC 60601-1. The note explains that

removable stickers are excluded if they contain information beyond the requirements in this part of ISO 14708.

131

The wet rub test was changed to be consistent with 10.3.
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