Intarnatinnal

This is a preview of ISO 10328:2026. Click here to purchase the full version from the ANSI store.

ISO 10328
Prosthetics — Structural testing Third edition
of lower-limb prostheses — 2026-11

Requirements and test methods

Prothéses — Essais portant sur la structure des prothéses de
membres inférieurs — Exigences et méthodes d’essai

Reference number
ISO 10328:2026(en) © ISO 2026



https://webstore.ansi.org/Standards/ISO/ISO103282026?source=preview

ISO 10328:2026(en)

This is a preview of ISO 10328:2026. Click here to purchase the full version from the ANSI store.

COPYRIGHT PROTECTED DOCUMENT

© IS0 2026
All rights reserved.
This ISO publication is protected by copyright and is owned by ISO and/or its licensors.

The content of this ISO publication is provided under licence, not sold. Use is subject to the applicable licence terms issued by ISO,
an ISO member body, or an authorized third-party distributor.

Except as required for implementation or expressly permitted by a separate licence, no part of this ISO publication may be
reproduced, distributed, modified, used, or made available in any form or by any means - electronic or mechanical, including
photocopying, scanning, recording, or posting on internal or external digital platforms.

Any use beyond the scope of the granted rights is prohibited and may result in legal action.

[SO copyright office
CP 401 « CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

© IS0 2026 - All rights reserved
ii


https://www.iso.org
https://webstore.ansi.org/Standards/ISO/ISO103282026?source=preview

ISO 10328:2026(en)

This is a preview of ISO 10328:2026. Click here to purchase the full version from the ANSI store.

FOT@WOTLM. ... eeeeeeeeeeeeeeseeeeeeeese e eee e vii

IIVETOQUICTIONY ..ot eeeeeeeeeeeeeeeeeereereeeeereeeee ix

1
2
3
4
5
6

Normative references

Terms and definitions...

Coordinate systems and test configurations
6.1 General. ..

6.2  Axes of coordinate systems.........ccou

6.3  Reference planes ...
0.3 1 GEINTAL e e
6.3.2  TOP TeferenCe PLANE, T....... e
6.3.3 Knee reference plane, K.......c.......
6.3.4 Ankle reference plane, A.............
6.3.5 Bottom reference plane, B

6.4 Reference points. ...

6.5  Testforce

6.6 LLO@A LI ..

6.7  Longitudinal axis of the foot and effective joint centres and centrelines ... 8
6.7.1  General
6.7.2  Longitudinal axis 0f the OO ...
6.7.3  Effective anKIe-JOINET COMETE ...

6.74  Effective ankle-joint centreline
6.7.5  Effective knee-joint centreline......

6.7.6  Effective knee-joint centre.......
6.8  Reference distances ...
6.8.1  Offsets....
6.8.2 Combined offsets
6.8.3  Effective lever arms Ly @Nd Ly ...ttt
6.8.4  DISTANICE Lottt oo
Test loading conditions and test loading leVels ... 11
7.1 Test loading conditions
T 1L GEINETAL oo
7.1.2  Testloading conditions of principal structural teStS ... 12
7.1.3  Testloading conditions of separate structural tests
7.2 Test loading levels and Test RANGES (R) ..o
Values of test loads, dImensions and CYCIES ... 14
COMEOTIIMIEY ...t 20
9.1 GBIIETAL . 20
9.2 Selection of tests required to claim conformity with this document............ccciiin. 20
9.3 Arrangements for tests on samples of prosthetic structures including ankle-foot
devices or foot units, required to claim conformity with this document.............ccccoococicrn 20
0.3.T  GEIETAL ..o 20
9.3.2 Particular arrangements concerning the ankle-foot device or foot unit...........cccccccccc.. 20

9.3.3 Particular arrangements and requirements concerning the part required to
connect the ankle-foot device or foot unit to the remainder of the prosthetic

SETULCTUTE e 21

9.4 Number of tests and test samples required to claim conformity with this document........ 21
9.5 MuUltiple USE Of LEST SAIMPIES. ...t 21
O.5.T  GBIETAL ..o 21

© IS0 2026 - All rights reserved
iii


https://webstore.ansi.org/Standards/ISO/ISO103282026?source=preview

ISO 10328:2026(en)

This is a preview of ISO 10328:2026. Click here to purchase the full version from the ANSI store.

10 TEST SAIMIPLES ... 24
10.1  SeleCtion Of TESE SAIMIPIES oot 24
TO LT GOIETAL oo 24
10.1.2 Selection of ankle-foot devices and foot units of appropriate size of foot.........cccc... 25
10.2  TYPES Of tEST SAMPLES ..o
10.2.1 Complete structure
10.2.2  PartIal SETUCTUTE oo
10.2.3  ANY OtNOT STIUCTUTE .ot
10.3 Preparation of test samples.........coeee.
10.4 Identification of test samples
10.5  AligNMENt Of tEST SAMPLES ...oooiooiieieee e
10.5.1 Test samples for principal tests and optional separate tests on knee locks...........cc........ 30
10.5.2 Test samples for separate tests on ankle-foot devices and foot units.........cccevcenen 30
10.5.3 Test samples for separate static ultimate strength tests in maximum knee
flexion for knee joints and assoCiated PaATES. ... 30
10.6  Worst-case alignment position of teSt SAMPIES ... 31
11 Responsibility for teSt PreParation ... 32
12 TeSt SUDMISSION AOCUIMIEIIT............cccoe et
12.1 General requirements
12.2  Information required for te€St SAMPLES. . ... 33
12,21 AlLEESE SAMIPLES ..o 33
12.2.2 Test samples for tests on ankle-foot devices and foot UNItS..........coccsssicicne 34
12.2.3 Test samples for static ultimate strength tests in maximum knee flexion for
knee joints and associated parts
12.3 Information required for tests.............
12.3.1 General ..o
12,302 FOT QL1 EESES et
12.3.3 For static tests in torsion and on ankle-foot devices and foot Units ... 34
12.3.4 For static ultimate strength tests
12.3.5 FOT CYCLIC EESTS oo
12.3.6 FOT TESTS I TOTSTOM ...ooooiiioiiiiiieiie s bbb
12.3.7 For tests on ankle-foot devices and fOOt UNItS.......cieeeeeiee 35
13 EQUUEPIMIEIIT ..okt
13.1 General
13.2 Equipment for the principal tests specified in 16.2 and 16.3 ..., 36
13.2.1 End attachments
13.2.2 Jig (optional)
13.2.3 Test equipment
13.3 Equipment for the separate static test in torsion specified in 17.1 ......
13,301 TOST @QUUEPITIEIIT ..ot
13.4 Equipment for the separate tests on ankle-foot devices and foot units specified in 17.2........... 40
13,41 TEST @QUIPITIEIIT ...ooooiiiiiiee et 40
13.5 Equipment for the separate static ultimate strength test in maximum knee flexion for
knee joints and associated parts specified in 17.3 ... 44
13.5.1  EXEEINISION PIECES oot 44
13.5.2 Test equipment to perform static compression loading (Compression testing
machine or 0ther €QUIPIMIENT) ... 44
13.6 Equipment and end attachments for the optional separate tests on knee locks specified
TIU 1704 e 44
14 AACCUTACY ...t
T4 D GEIETAL e
14.2  Accuracy of equipment...
14.3  Accuracy of procedure
15 T@ST PITIIICIPLES ...kt 45

© IS0 2026 - All rights reserved
iv


https://webstore.ansi.org/Standards/ISO/ISO103282026?source=preview

ISO 10328:2026(en)

This is a preview of ISO 10328:2026. Click here to purchase the full version from the ANSI store.

15.3  CYCHIC tOSE PIOCEAUIE. ..o 48
16 Test procedures - Principal SEructural TeSES ... 48
16.1 Testloading requirements.............
16.1.1 Preparation for test loading
16.1.2 Application of test loading......
16.2  Principal static test procedure.....................
16.2.1 Principal Static ProOf LSt ...
16.2.2 Principal static ultimate Strength teST . ... 55
16.3  Principal cyclic test procedure ...
16.3.1 General requirements.......................
16.3.2 Testmethod ...
16.3.3 Performance requirements
16.3.4 Conformance CONAITIONS. ...t et
17 Test procedures — Separate StrUCTUTAl LESES. ...
17.1  Separate StAtiC LEST IN TOTSIOT ..ot s
L7101 GOIIETAL oo
17.1.2 Purpose of test...
17.1.3 Test method
17.1.4 Performance requirements.........
17.1.5 Conformity conditions ...
17.2  Separate tests on ankle-foot devices and foot units...
T7.2.0 GEIIETAL e
17.2.2  PUTPOSE Of EOSES oo
17.2.3 Separate static proof test for ankle-foot devices and foot UNIts........cicn 70
17.2.4 Separate static ultimate strength test for ankle-foot devices and foot units................ 72
17.2.5 Separate cyclic test for ankle-foot devices and foOt UNItS........cciscs 76
17.3  Separate static ultimate strength test in maximum knee flexion for knee joints and
ASSOCIALEA PATES oot
17.3.1 GEIIETAL oo
17.3.2  PUIPOSE Of EEST oo
17.3.3 Applicability of the test to specific test samples
17.3.4  T@STIMEEROM oot
17.3.5 Performance reqQUITEIMIENT ... iieesesssssesssssesssssssesssssesssssssssssssses s
17.3.6 Conformance conditions.............
17.4  Separate optional tests on knee locks
L7471 GEIIETAL oo
17.4.2  PUIPOSE Of EOSES e
18 Test1aboratory Or fACHIItY 10 ... 85
18.1 General requirements
18.2  Specific requirements
19 TESTETE@POT T ...
19.1 General requirements
19.2  Specific requirements
19.3 O P EOMS e
20 Classification and deSiZNation ...
20.1  General...ee e
20.2 Examples of classification and designation...
21 Conformance with this dOCUIMENT ...
2T T GEIETAL e
21.2 Example of identifier layout
21.3  TAentifier PIACEIMENT . ...t
Annex A (informative) Description of internal loads and their effects.............es 88

© IS0 2026 - All rights reserved
\%


https://webstore.ansi.org/Standards/ISO/ISO103282026?source=preview

ISO 10328:2026(en)

This is a preview of ISO 10328:2026. Click here to purchase the full version from the ANSI store.

Annex C (informative) Guidance on the application of an alternative static ultimate strength
L. OO OO OSSOSO 96
Annex D (informative) Summary of the records to enter in the test laboratory or facility log................. 97

Annex E (informative) Background information on the loading profiles generated by test
equipment according to 13.4.1.2 for separate cyclic tests for ankle-foot devices and foot

UNIES ACCOTAING T0 17.2.5. T et 107
Annex F (informative) Background data (reduced) of the six-minute walk test for adults................... 109
Annex G (informative) Guidance on the application of an additional testloading level P2 ................. 110
Annex H (informative) Alternative test geometry for loading condition I and II derived from

recent biomechanical STUAIES ... 114
BIDLEOZIAPIY ... 116

© IS0 2026 - All rights reserved
vi


https://webstore.ansi.org/Standards/ISO/ISO103282026?source=preview

ISO 10328:2026(en)

This is a preview of ISO 10328:2026. Click here to purchase the full version from the ANSI store.

[SO (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
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of patent.
[SO takes no position concerning the evidence, validity or applicability of any claimed patent rights in respect
thereof. As of the date of publication of this document, ISO had not received notice of patents which may be
required to implement this document. However, implementers are cautioned that this may not represent the
latest information, which may be obtained from the patent database available at www.iso.org/patents. ISO
shall not be held responsible for identifying any or all such patent rights.

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) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 168, Prosthetics and orthotics, in collaboration
with the European Committee for Standardization (CEN) Technical Committee CEN/TC 293, Assistive
products and accessibility, in accordance with the Agreement on technical cooperation between ISO and CEN
(Vienna Agreement).

This third edition cancels and replaces the second edition (ISO 10328:2016), which has been technically
revised.

The main changes are as follows:

— Offsets for P3 and P4 are combined into the test offset for P5 in Table 6 and have been removed from
document. Geometry of the test setup has been revised by moving the outward offset at bottom reference
plane over the forward axis, resulting in the offset changing from -19 mm to +19 mm to align with results
from modern gait analysis. Outwards offsets knee and ankle have been adjusted accordingly.

— Testload levels P6 through P8 previously in former Annex D have been included in Tables 5, 8 and 11 and
the Annex removed from the document. Former Annex E and F have been renamed to Annex D and E and
references updated. Former Annex G has been removed. New Annex F, Annex G and Annex H have been
added.

— Test Ranges (R) for the strength test have been introduced, related to the intended use of the device. The
ranges differ by different loading factors, while tests load levels remain unchanged apart from rounding
and accommodation to changed offsets (see below).

— Test forces in Table 11 have been adjusted for P3 and P4.

— A method to analyse shock absorption capacity has been added, which eliminates the difficulty to decide
whether a device passes or fails above the ultimate static lower load level.

— Separate tests on knee locks are now optional tests and the test methods on separate tests on knee locks
have been removed from the document.

— Test geometry defined in this document is limited to 150 mm above knee-joint centre.
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— Table 1, Table 4, Table 5, Table 6, Table 7, Table 8, Table 9, Table 10 and Table 11 have been updated and
forces adjusted for new unified offsets.

— Table B.1, Table B.2, Table B.3 and Table B.4 have been updated.
— The rate of loading of between 100 N/s and 10 kN/s is now normative.

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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As a result of concern in the international community about the need to provide prostheses that are safe in
use, and also because of an awareness that test standards would assist the development of better prostheses,
a series of meetings was held under the aegis of the International Society for Prosthetics and Orthotics
(ISPO). The final one was held in Philadelphia, PA, USA in 1977 at which a preliminary consensus was
reached on methods of testing and the required load values. From 1979 onwards this and following work led
to the development of the ISO 10328:1996 series and consequent revisions. The test procedures might not be
applicable to prostheses of mechanical characteristics different from those used in the consensus.

During use, a prosthesis is subjected to a series of load actions, each varying individually with time. The test
methods specified in this document use static and cyclic strength tests which typically produce compound
loadings by the application of a single test force.

The static tests relate to the worst loads generated in any activity. The cyclic tests relate to normal walking
activities where loads occur regularly with each step. This document specifies fatigue testing of structural
components. The tests specified do not provide sufficient data to predict actual service life.

The evaluation of lower-limb prostheses and their components requires controlled field trials in addition to
the laboratory tests specified in this document.

The laboratory tests and field trials should be repeated when significant design changes are made to a load-
bearing part of a prosthesis.

Ideally, additional laboratory tests should be carried out to deal with function, wear and tear, new material
developments, environmental influences and user activities as part of the evaluation procedure. There are
no standards for such tests, so appropriate procedures will need to be determined.
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