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European foreword 

This document (EN ISO 14708-4:2022) has been prepared by Technical Committee ISO/TC 150 
"Implants for surgery" in collaboration with Technical Committee CEN-CENELEC/ JTC 16 “Active 
Implantable Medical Devices” the secretariat of which is held by DKE. 

This European Standard shall be given the status of a national standard, either by publication of an 
identical text or by endorsement, at the latest by January 2023, and conflicting national standards shall 
be withdrawn at the latest by January 2023. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN-CENELEC shall not be held responsible for identifying any or all such patent rights. 

Any feedback and questions on this document should be directed to the users’ national standards 
body/national committee. A complete listing of these bodies can be found on the CEN and CENELEC 
websites. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, 
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of 
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Türkiye and the 
United Kingdom. 

Endorsement notice 

The text of ISO 14708-4:2022 has been approved by CEN-CENELEC as EN ISO 14708-4:2022 without 
any modification. 
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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.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to 
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see 
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC  150, Implants for surgery, SC  6, Active 
implants, in collaboration with the European Committee for Standardization (CEN) Technical 
Committee CEN/JTC  16, Active implantable medical devices, in accordance with the Agreement on 
technical cooperation between ISO and CEN (Vienna Agreement).

This second edition cancels and replaces the first edition (ISO  14708-4:2008), which has been 
technically revised.

The main changes compared to the previous edition are as follows:

—	 the title of this document has been modified;

—	 9.4 additions have been deleted;

—	 11.101 has been deleted;

—	 14.2 replacement has been deleted;

—	 14.101 has been deleted;

—	 14.5 has been added;

—	 Clause 17 has been revised;

—	 19.2 replacement has been deleted;

—	 19.3 replacement has been deleted;

—	 19.101 has been deleted;

—	 19.7 has been added;

—	 23.2 amendment has been deleted;
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—	 Clause 27 has been revised;

—	 28.8 additions have been deleted;

—	 28.10 additions have been deleted;

—	 28.12 addition has been deleted;

—	 28.101 through 28.103 has been deleted;

—	 28.31 and 28.32 has been added.

A list 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

An implantable infusion pump system is a device that delivers either a constant infusion rate or a variable 
infusion rate from which a medicinal substance is delivered via an implanted catheter to site-specific 
locations within the human body. An external programmer might be used to adjust device parameters.

Requirements for physiologic sensing functions of implantable infusion pump systems are not included in 
this edition of this document but might be considered in future editions.

vii© ISO 2022 – All rights reserved	 ﻿
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INTERNATIONAL STANDARD ISO 14708-4:2022(E)

Implants for surgery — Active implantable medical 
devices —

Part 4: 
Implantable infusion pump systems

1	 Scope

This document specifies particular requirements for active implantable medical devices intended 
to deliver a medicinal substance to site-specific locations within the human body, to provide basic 
assurance of safety for both patients and users. It amends and supplements ISO  14708-1:2014. The 
requirements of this document take priority over those of ISO 14708-1.

This document is applicable to active implantable medical devices intended to deliver medicinal 
substances to site-specific locations within the human body.

This document is also applicable to some non-implantable parts and accessories of the devices defined 
in Clause 3.

The tests that are specified in this document are type tests intended to be carried out on a sample of 
a device to show compliance and are not intended to be used for the routine testing of manufactured 
products.

NOTE	 This document is not intended to apply to non-implantable infusion systems.

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.

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

ISO/TS  10974, Assessment of the safety of magnetic resonance imaging for patients with an active 
implantable medical device

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

IEC 60601-1-2, Medical electrical equipment — Part 1-2: General requirements for basic safety and essential 
performance — Collateral standard: Electromagnetic compatibility — Requirements and tests

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4–3: Testing and measurement techniques — 
Radiated, radio-frequency, electromagnetic field immunity test

3	 Terms and definitions

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

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

—	 ISO Online browsing platform: available at https://​www​.iso​.org/​obp

1© ISO 2022 – All rights reserved	 ﻿
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—	 IEC Electropedia: available at https://​www​.electropedia​.org/​

3.1
bolus
specific amount of fluid (dose or volume) delivered once for a prescribed length of time (duration)

3.2
catheter access port
port allowing access to the delivery catheter

3.3
fluid pathway
internal surfaces of the implantable infusion pump system (3.4) which are in direct contact with a 
medicinal substance

Note 1 to entry: This also includes catheters and refill kits.

3.4
implantable infusion pump system
active implantable medical device intended for delivery of a medicinal substance to a specific location 
within the human body

Note 1 to entry: For purposes of this document, an implantable infusion pump system can be a single article, or a 
set of components and accessories. Not all of these components or accessories might be required to be partially 
or totally implanted, e.g. programmers.

3.5
infusion rate accuracy
closeness of the true (actual) infusion rate to the programmed rate

3.6
maximum infusion rate
highest rate selectable by the user

3.7
minimum infusion rate
lowest rate selectable by the user

3.8
magnetic resonance conditional
MR conditional 
item with demonstrated safety in the MR environment within defined conditions including conditions 
for the static magnetic field, the time-varying gradient magnetic fields and the radiofrequency fields

[SOURCE: ASTM F2503-20, 3.1.11]

3.9
pump
implantable part of an implantable infusion pump system (3.4) containing the reservoir (3.12), energy 
source and, in some cases, control electronics

3.10
refill access port
port allowing access to the reservoir (3.12)

3.11
repeatability
ability to consistently deliver the same results over time, under the same conditions

Note 1 to entry: A method for calculating repeatability is given in Annex B of ISO 11631:1998.
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3.12
reservoir
space designed to hold fluid

3.13
reservoir volume
fluid volume of the reservoir (3.12) that can be discharged

3.14
service life
period after implantation when the implantable infusion pump system (3.4) remains within stated 
specifications and characteristics

4	 Symbols and abbreviated terms

The text in Clause 4 of ISO 14708-1:2014 applies with the following addition:

DUT device under test

5	 General requirements for active implantable medical devices

5.1	 General requirements for non-implantable parts

The text in 5.1 of ISO 14708-1:2014 applies.

5.2	 General requirements for software

The text in 5.2 of ISO 14708-1:2014 applies.

5.3	 Usability of non-implantable parts

The text in 5.3 of ISO 14708-1:2014 applies.

5.4	 Data security and protection from harm caused by unauthorized information 
tampering

The text in 5.4 of ISO 14708-1:2014 applies.

5.5	 General requirements for risk management

The text in 5.5 of ISO 14708-1:2014 applies.

5.6	 Misconnection of parts of the active implantable medical device

The text in 5.6 of ISO 14708-1:2014 applies.

6	 Requirements for particular active implantable medical devices

6.1	 Implantable infusion pump system specifications

The specifications (e.g. infusion rate accuracy and repeatability) stated by the manufacturer in the 
accompanying documentation (see 28.8) shall be maintained over the service life and over the range of 
environmental conditions and characteristics (e.g. reservoir volume) stated by the manufacturer.

NOTE	 Minimum environmental conditions for atmospheric pressure are specified in Clause 25.

© ISO 2022 – All rights reserved	 ﻿
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Infusion rate accuracy shall be stated for all selectable rates (including bolus rates).

The manufacturer shall provide a plot of infusion rate accuracy versus environmental conditions and 
characteristics (e.g. reservoir volume) that affect infusion rate accuracy. For variable rate implantable 
infusion pump systems, the plot shall contain curves for minimum infusion rate, maximum infusion rate, 
and at least one rate in between the minimum infusion rate and maximum infusion rate.

The method of computing and determining the infusion rate accuracy shall be clearly stated in the 
accompanying documentation. Environmental test conditions used to establish infusion rate accuracy 
shall also be stated. Environmental conditions and characteristics that affect infusion rate accuracy 
shall be clearly stated in the accompanying documentation.

For all selectable infusion rates, the repeatability of the actual rate shall also be stated. The method 
of computing and determining the stated repeatability shall be clearly described in the accompanying 
documentation.

Compliance is checked by inspection of accompanying documentation and test procedures and reports, 
supported by the manufacturer’s calculations, as appropriate.

6.2	 Septum puncture test

A septum that allows entry to an access port (e.g. refill access port or catheter access port), shall be 
able to withstand repeated insertions of a hypodermic needle while maintaining the integrity of the 
reservoir throughout the service life.

Test: The DUT shall be conditioned at 37 °C ± 1 °C for not less than 12 h to achieve thermal equilibration. 
Each pump septum shall be punctured randomly using the needle specified by the manufacturer for 
septum puncture and in accordance with the manufacturer’s instructions. The needle used for septum 
puncture shall be replaced if damage to the needle or the needle’s tip is noted by the operator. The 
needle shall completely penetrate the septum and care should be taken not to damage the needle’s tip 
during the test. Puncturing shall be done using a straight-line motion parallel to the septum's axial 
centre-line as shown in Figure 1.

Septum leakage shall be determined by immersing the test unit in a water bath at 37  °C  ±  1  °C and 
allowing the temperature of the assembly to stabilize for a minimum of 30  min. Leakage shall be 
determined by air pressure applied slowly to a pressure of twice the pump’s maximum operating 
pressure or a minimum of 276 kPa. The septum’s exposed surfaces shall be examined for air bubble 
leakage for 1 min.

The minimum number of punctures for which the septum maintains integrity shall be stated (see 28.8).

Compliance is checked by inspection of accompanying documentation and test reports.
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Key
1 needle
2 septum
3 body
4 centre-line

Figure 1 — Septum puncture test

7	 General arrangement of the packaging

7.1	 The text in 7.1 of ISO 14708-1:2014 applies.

7.2	 The text in 7.2 of ISO 14708-1:2014 applies.

8	 General markings for active implantable medical devices

8.1	 The text in 8.1 of ISO 14708-1:2014 applies.

8.2	 The text in 8.2 of ISO 14708-1:2014 applies.

© ISO 2022 – All rights reserved	 ﻿
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8.3	 If special handling measures have to be taken during transport, the shipping packaging shall be 
marked accordingly.

Compliance is checked by inspection.

8.4	 The permissible environmental conditions for transport shall be marked on the outside of the 
shipping packaging (see ISO 15223-1).

Compliance is checked by inspection.

9	 Markings on the sales packaging

9.1	 The text in 9.1 of ISO 14708-1:2014 applies.

9.2	 The text in 9.2 of ISO 14708-1:2014 applies.

9.3	 The text in 9.3 of ISO 14708-1:2014 applies.

9.4	 The text in 9.4 of ISO 14708-1:2014 applies.

9.5	 The text in 9.5 of ISO 14708-1:2014 applies.

9.6	 The text in 9.6 of ISO 14708-1:2014 applies.

9.7	 The text in 9.7 of ISO 14708-1:2014 applies.

9.8	 The text in 9.8 of ISO 14708-1:2014 applies.

9.9	 The text in 9.9 of ISO 14708-1:2014 applies.

9.10	 The text in 9.10 of ISO 14708-1:2014 applies.

9.11	 The text in 9.11 of ISO 14708-1:2014 applies.

9.12	 The text in 9.12 of ISO 14708-1:2014 applies.

9.13	 The text in 9.13 of ISO 14708-1:2014 applies.

9.14	 The text in 9.14 of ISO 14708-1:2014 applies.

10	 Construction of the sales packaging

10.1	 The text in 10.1 of ISO 14708-1:2014 applies.

10.2	 The text in 10.2 of ISO 14708-1:2014 applies.

10.3	 The text in 10.3 of ISO 14708-1:2014 applies.

10.4	 The text in 10.4 of ISO 14708-1:2014 applies.
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11	 Markings on the sterile pack

11.1	 The text in 11.1 of ISO 14708-1:2014 applies.

11.2	 The text in 11.2 of ISO 14708-1:2014 applies.

11.3	 The text in 11.3 of ISO 14708-1:2014 applies.

11.4	 The text in 11.4 of ISO 14708-1:2014 applies.

11.5	 The text in 11.5 of ISO 14708-1:2014 applies.

11.6	 The text in 11.6 of ISO 14708-1:2014 applies.

11.7	 The text in 11.7 of ISO 14708-1:2014 applies.

11.8	 The text in 11.8 of ISO 14708-1:2014 applies.

11.9	 The text in 11.9 of ISO 14708-1:2014 applies.

12	 Construction of the non-reusable pack

12.1	 The text in 12.1 of ISO 14708-1:2014 applies.

12.2	 The text in 12.2 of ISO 14708-1:2014 applies.

12.3	 The text in 12.3 of ISO 14708-1:2014 applies.

13	 Markings on the active implantable medical device

13.1	 The text in 13.1 of ISO 14708-1:2014 applies.

13.2	 The text in 13.2 of ISO 14708-1:2014 applies.

13.3	 The text in 13.3 of ISO 14708-1:2014 applies.

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

14	 Protection from unintentional biological effects caused by the active 
implantable medical device

14.1	 The text in 14.1 of ISO 14708-1:2014 applies.

14.2	 The text in 14.2 of ISO 14708-1:2014 applies.

An appropriate test method shall be established to test the fluid pathway in addition to external 
surfaces.
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14.3	 The text in 14.3 of ISO 14708-1:2014 applies.

Biological safety evaluation of the implantable infusion pump system shall include an evaluation for 
residual monomers, additives, process contaminants, leachables and extractables of the fluid pathway 
materials.

14.4	 The text in 14.4 of ISO 14708-1:2014 applies.

14.5	 The implantable parts of the implantable infusion pump system labelled for use with a medicinal 
substance shall demonstrate the medicinal substance is not adversely affected while contained in the 
device (see 28.31 and 28.32).

Compliance is checked by inspection of manufacturer’s documentation and drug stability studies.

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

15.1	 The text in 15.1 of ISO 14708-1:2014 applies.

15.2	 The text in 15.2 of ISO 14708-1:2014 applies.

16	 Protection from harm to the patient caused by electricity

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

16.2	 The text in 16.2 of ISO 14708-1:2014 applies.

16.3	 The text in 16.3 of ISO 14708-1:2014 does not apply.

17	 Protection from harm to the patient caused by heat

17.1	 Protection from harm to the patient caused by heat

In the absence of an external influence, an implantable part, not intended to supply heat to the patient, 
shall comply with at least one of the following conditions (a, b, or c) when implanted, and when in 
normal operation, including recharge:

a)	 no outer surface greater than 39 °C,

b)	 no tissue receives a thermal dose greater than the cumulative equivalent minutes (CEM43) dose 
thresholds in Table 1, or

c)	 manufacturer’s evidence that a higher temperature rise, than indicated in Table 1, is justified for a 
particular application.

NOTE 1	 Examples of external influences include exposure to magnetic resonance imaging (MRI), 
electrosurgery, external defibrillation, ultrasound, and electromagnetic fields.

NOTE 2	 For additional discussion of CEM43, see Annex B.

As the values in Table  1 represent tissue dose thresholds, the manufacturer’s risk assessment shall 
include an analysis of any effects to the patient due to the time/temperature relationship.
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Table 1 — CEM43 dose thresholds for various tissues

Tissue CEM43 dose threshold
muscle 40

fat 40
peripheral nerve 40

skin 21
bone 16
brain 2

BBB (blood brain barrier) 15

The CEM43 value is calculated using Formula (1):

CEM43
1

43= ×
=

−∑ t Rii
n Ti( ) 	 (1)

where

  ti is the i-th time interval in minutes;

  Ti is the average temperature of the tissue in °C during the interval ti;

  R is 0,25 for T < 43 °C and 0,5 for T ≥ 43 °C;

  n is the number of samples taken during the heating duration.

Formula (1) 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.

17.2	 Active implantable medical device intended to supply heat

The text in 17.2 of ISO 14708-1:2014 does not apply.

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

18.1	 The text in 18.1 of ISO 14708-1:2014 does not apply.

18.2	 The text in 18.2 of ISO 14708-1:2014 does not apply.

18.3	 The text in 18.3 of ISO 14708-1:2014 does not apply.

19	 Protection from unintended effects caused by the active implantable medical 
device

19.1	 The text in 19.1 of ISO 14708-1:2014 applies.

19.2	 The text in 19.2 of ISO 14708-1:2014 applies.

19.3	 The text in 19.3 of ISO 14708-1:2014 applies.

19.4	 The text in 19.4 of ISO 14708-1:2014 applies.
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19.5	 The text in 19.5 of ISO 14708-1:2014 applies.

19.6	 The text in 19.6 of ISO 14708-1:2014 applies.

19.7	 The manufacturer shall establish a reliability plan for the implantable infusion pump system. 
The plan shall include a description of the reliability activities and be linked to the appropriate 
manufacturing controls and post-market activities to ensure the reliability goals are met. Results of the 
reliability activities shall be documented.

Compliance is checked by inspection of the manufacturer’s documentation.

20	 Protection of the active implantable medical device from damage caused by 
external defibrillators

20.1	 The text in 20.1 of ISO 14708-1:2014 applies.

20.2	 The text in 20.2 of ISO 14708-1:2014 applies.

NOTE	 This test checks for damage to a pump even though it might not have leads and electrodes.

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

21.1	 The text in 21.1 of ISO 14708-1:2014 applies.

21.2	 The text in 21.2 of ISO 14708-1:2014 does not apply.

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

22.1	 Diagnostic ultrasound

The text in ISO 14708-1:2014 applies.

22.2	 Magnetic resonance imaging

This subclause only applies to devices that are labelled MR Conditional.

Implantable parts of an implantable infusion pump system and any non-implantable components and 
accessories which are labelled MR Conditional shall be designed and constructed so that no irreversible 
change to the device or unacceptable risk to the patient results from exposure to MRI. Additional 
acceptance criteria are listed in Table 2.

Assessment:	 For an implantable part intended to be used in patients who undergo a magnetic 
resonance scan in 1,5 T, cylindrical (circular or elliptical cross-section) bore, whole body MR scanners 
operating at approximately 64 MHz with whole body coil excitation, the requirements of ISO/TS 10974 
shall apply. For non-implantable components and accessories, or as an alternative for implantable parts, 
the manufacturer may demonstrate safety using similar or equivalent means.

NOTE	 Use in other MR environments requires manufacturer evaluation by similar or other equivalent 
means.

If device samples are used for testing, they shall meet all manufacturer specifications after testing is 
completed.
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Compliance is checked by inspection of test reports and the risk management file.

Table 2 — Acceptance criteria for test requirements of ISO/TS 10974

Test requirement ISO/TS 10974 
clause number Acceptance criteria to protect patient from harm

RF field-induced device 
heating

8 RF-induced heating of adjacent tissue(s) shall not cause an unac-
ceptable risk. This heating value shall be below a limit support-
ed by scientific rationale linked to clinical significance for the 
adjacent tissue(s). The value used for assessment could be CEM43, 
applied RF power, temperature, or any other measurable and rel-
evant parameter. If the temperature rise is ≤2 °C, then no further 
scientific rationale is needed.

Gradient field-induced 
device heating

9 Gradient induced heating of adjacent tissue(s) shall not cause 
an unacceptable risk. This heating value shall be below a limit 
supported by scientific rationale linked to clinical significance 
for the adjacent tissue(s). The value used for assessment could be 
CEM43, applied RF power, temperature, or any other measurable 
and relevant parameter. If the temperature rise is ≤2 °C, then no 
further scientific rationale is needed.

Gradient field-induced 
vibration

10 Gradient induced vibration shall not cause an unacceptable risk.

B0-induced force 11 Magnetically induced force shall be less than the weight of the 
device or less than a greater specified value that is supported by 
a scientific-based rationale that the force of this specified value 
shall not cause an unacceptable risk.

B0-induced torque 12 Magnetically induced torque shall be less than the worst case 
gravity-induced torque, which is defined as the product of the 
weight of the device and the longest linear dimension or less than 
a greater specified value supported by a scientific-based rationale 
that a torque of this specified value shall not cause an unaccept-
able risk.

Gradient field-induced ex-
trinsic electric potential

13 Induced extrinsic electric potential shall not cause an unaccept-
able risk.

B0 field-induced device 
malfunction

14 Device malfunction shall not cause an unacceptable risk.

RF field-induced device 
malfunction and RF recti-
fication

15 Device malfunction shall not cause an unacceptable risk.

Gradient field-induced 
device malfunction

16 Device malfunction shall not cause an unacceptable risk.

Combined fields 17 The combined fields test outcome shall not result in an unaccept-
able risk.

23	 Protection of the active implantable medical device from mechanical forces

23.1	 The text in 23.1 of ISO 14708-1:2014 applies.

23.2	 The text in 23.2 of ISO 14708-1:2014 applies.

23.3	 The text in 23.3 of ISO 14708-1:2014 applies.

23.4	 The text in 23.4 of ISO 14708-1:2014 does not apply.

23.5	 The text in 23.5 of ISO 14708-1:2014 applies.
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