TECHNICAL ISO/TS
SPECIFICATION 4549

First edition
2023-07

Orthotics — Method for testing
the reliability of microprocessort
controlled ankle moment units gf
ankle-foot orthoses

Reference number
ISO/TS 4549:2023(E)

© IS0 2023


https://standardsiso.com/api/?name=3c290ff9b804d862c281704990d2aed1

ISO/TS 4549:2023(E)

COPYRIGHT PROTECTED DOCUMENT

© 1502023

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © 1S0 2023 - All rights reserved


https://www.iso.org
https://standardsiso.com/api/?name=3c290ff9b804d862c281704990d2aed1

ISO/TS 4549:2023(E)

Contents Page
FFOT@WOIM..........ooooooooeeeeeee e85 iv
IIETOAUCTION .......ooooo stk \%
1 SCOPI@ ... 1
2 NOTMATIVE FEEEI@IICES ............oooooo s 1
3 Terms aNd AefINITIONIS ...t 1
4 Pesignationsandsymbots- 2
5 REQUITCIMEIIES ...........ccccooooiie s e

5.1 (7<) 41 - | OO OSSR 4 Dbe- O

5.2 Definition of Test parameters

521 GENETAL ..o A e
5.2.2 Test without integrated sensors
5.2.3 Example of a set of test levels
5.3 TeSt PreParation ... oo

6 Set-UP CONMAILIONS .......oocccoiens s St

6.3 Leg dummy ...,

6.4 Loading of the leg dummy

6.6  Vertical loading of the Orthoses

6.5 Essential properties of orthoses to test

6.7  Angular profile of the tilting plate

6.1 <] 0 =) U OO e SO
6.2 COOTdiNAte SYSTOIM ..cooccovririiecseirresesses e e

7 T@STPIOCEAUI ... (e

7.2 Cyclic test

7.1 Static test for motion resistance\of the ankle joint dummy

8 Test report
9 COMIPLEATICE ... 5
9.1 Compliance to motioh resistance of the ankle joint dummy ...
9.2 Compliance tocyclic test
9.3 Identifier Of COMPIIANCE ...
9.3.1  GEMEIAL FOTTNAT ..o
Annex A (informative) Measurement system for the acquisition of load data of an orth¢sis
fOr the IOWEXTIIMDS ...
BIBI IO @I AP 175

© IS0 2023 - All rights reserved

iii


https://standardsiso.com/api/?name=3c290ff9b804d862c281704990d2aed1

ISO/TS 4549:2023(E)

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 proce
described
different t

Hures used to develop this document and those intended for its further maintenangee
n the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
ypes of ISO document should be noted. This document was drafted in accordance with

editorial rifiles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws
of (a) pate

attention to the possibility that the implementation of this document mayxinvolve the
1t(s). ISO takes no position concerning the evidence, validity or applicability of any clai

patent rig

ed
ts in respect thereof. As of the date of publication of this document,\ISO had not receli[;ed

notice of (4) patent(s) which may be required to implement this document. However, implementers
cautioned that this may not represent the latest information, which may be.obtained from the pa

database
such pate

Any trade
constitute

For an ex
expression
the World|

ailable at www.iso.org/patents. [SO shall not be held responsible for identifying any o1
rights.

name used in this document is information given for the‘\convenience of users and does
an endorsement.

blanation of the voluntary nature of standards, the meaning of ISO specific terms
s related to conformity assessment, as well as information about ISO's adherence
Trade Organization (WTO) principles iddthe Technical Barriers to Trade (TBT),

www.iso.org/iso/foreword.html.

This docur

Any feedbd
complete 1

hent was prepared by Technical Comimittee ISO/TC 168, Prosthetics and orthotics.

ck or questions on this documentshould be directed to the user’s national standards bod
sting of these bodies can be found at www.iso.org/members.html.

are
the
the

use

are
ent
- all

not

hnd
to
see
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Introduction

Orthoses of the lower limb are used to treat a wide variety of pathologies. To partly compensate
functional deficits, orthoses are used, which provide appropriate functions. The more functionality is

provided by orthoses, the more important their functional reliability is.

Structural strength of orthoses, supporting the limb by stabilizing its joints against motion, is as

important as stabilisation of movement of joints between limb segments, when mobility i
rehabilitation.

reqpires to introduce motion into the strength test.

Thq reliability of microprocessor-controlled ankle moment units of orthosis, supporting the

s aimed in

movement,

hnatomical

anHlle joint in plantar- and dorsiflexion motion, can be tested by repetitively loading and driving the

anKlle joint in an appropriate angular and force profile, resulting in the momentprofile to tes

Current technologies for acquiring loading and motion-data of orthotic ankle’joints in real
basfis to derive test conditions, which simulate repetitive loading for(the microprocessor
anKle moment units in a laboratory environment.

Orthoses of the lower limb are operating aside the leg of the orthosis user. For testing the r¢
midroprocessor-controlled ankle moment units in a laboratorytest, it is essential to mimic t
usef's extremity in such a way, that the orthosis shows its fanctional capabilities and its reli
chapter “leg dummy” in this document describes essentiakproperties of the leg dummy, min
orthosis user's leg.

Cov
int

ering high loading events during intended use, to'be generated by the control elements 1
he test, provides a safety factor also for lower-loading scenarios of less demanding pathol

Thg Osaka Electro-Communication University in Japan has developed a system of miniaturis
with associated data acquisition and data analysis, which can be integrated into an ankle-fo
to measure the multi-axial loading and angular movement of orthotic ankle joints. This §
been used by 50 ankle-foot orthosis)users to explore the assessment processes for the re
midroprocessor-controlled ankle moment elements provided in this document.

t.

1se are the
controlled

bliability of
e orthosis
hbility. The
hicking the

epetitively
ogies.

ed sensors
pt orthosis
ystem has
liability of
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TECHNICAL SPECIFICATION ISO/TS 4549:2023(E)

Orthotics — Method for testing the reliability of
microprocessor-controlled ankle moment units of ankle-
foot orthoses

1 Scope

Thik document specifies a method for testing the reliability of microprocessor-controlledanile moment
unifs of ankle-foot orthosis, moving in plantar- and dorsiflexion direction.

Thik document specifies categories of locomotion profiles to be applied together’ with appropriate
loadling profiles, to generate plantar- and dorsiflexion ankle moment loads for’the micrdprocessor-
cofrolled ankle moment units. It also defines which measured outcome, ¢f,the test allows to claim
comipliance to this document, and how the compliance is documented in theJFU.

This document solely addresses the resistance of microprocessor-centrolled ankle momept units in
motion. Geometrical constrains like end stops, where motion is stopped instead of sustaininlg it, can be
tested in repetitive quasi static tests instead.

A njethod to derive test parameters for the reliability test of/microprocessor-controlled anKle moment
unifs is described.

This document is applicable to unilateral ankle-foot.@rthoses and to bilateral jointed orth¢ses where
eitHer both joints are controlled or where one joint is‘controlled and the other is not controlled.

2 |Normative references

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

[SO| 22675:2016, Prosthetics(— " Testing of ankle-foot devices and foot units — Requirements and test
methods

[S0|22523:2006, Exterrial limb prostheses and external orthoses — Requirements and test methods

3 [Terms and definitions
For|the purposes of this document, the following terms and definitions apply.

[SOland TEC maintain terminology databases for use in standardization at the following addiesses:

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

— IEC Electropedia: available at https://www.electropedia.org/

3.1

microprocessor-controlled ankle moment unit

flexing and extending element, bearing loads and generating ankle moment, located medial or lateral to
the anatomical upper ankle joint, providing or varying ankle moment when moved in the direction of
dorsiflexion and plantarflexion

©1S0 2023 - All rights reserved 1
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3.2

passive ankle joint
flexing and extending element, located preferably medial to the ankle joint, mainly bearing loads

parallel to

its plane of motion

Note 1 to entry: The passive ankle joint stabilises the controlled ankle moment unit on the opposite side of the
anatomical ankle joint with regard to forces and rotational moments, especially in frontal- and transversal plane.

3.3

load distribution ring
rigid ring located above the proximal end of the orthosis, to distribute the test force on the orthosis

upper brad

3.4

shank elel
strait rod
dummy's K
transverse

e and to avoid pressure spots

ment

br tube, located in the tibia region of an anatomical leg, which transfers the lead from
nee to the dummy's foot; it also guides the load distribution ring and aligiisthe ring in
plane on a level, suitable to load the interface component of the ortheses parallel to

shank element

3.5

outer shapk element

ring, conng
orthosis rg

Note 1 to en

cted to the lower surface of the load distribution ring, which(positions the upper brace of]
lative to the shank element

try: The height of the ring is adapted to the height of the upper brace of the orthosis.

Note 2 to entry: The contour and compliance of the outer shank elemént may not stabilize the orthotic frame ¥

regards to i

3.6

orthotic fr

connecting
Note 1 to er

3.7

leg dumm
an assemb
the test set

3.8

Ls deflection in either plane.

ame
element(s) which connect the upper brace of the orthosis to the ankle joint element(s)

try: The frame can be designed by @ising side bars or by a brace structure.

4
y of modified prosthetic.componentry, mimicking the lower leg of the user of an orthosi

up

ankle moment measured

readout of
integrated
the microp

the anklé>moment value, measured with calibrated and validated sensors, which
in the orthotic systems bearing structure for studies and/or for testing or which are par
rocessor-controlled ankle moment units

the
the
the

the

vith

S in

are
t of

4 Designations and symbols

The designations and symbols of all relevant test forces and moments are listed in Table 1.

Table 1 — Designations and symbols of test forces and moments

Designation Symbol

Test force

1stand 2"d maximum value of pulsating test force Fiemax F2emax

Minimum moment measured

Maximum moment measured

© IS0 2023 - All rights reserved
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5 Requirements

5.1 General

The selection of test levels and test force related to the intended use are defined by the manufacturer/
submitter with justification and documented in the test report prior testing (see Clause 8).

In order to claim compliance with this document, all relevant settings in the specific adjustments shall

be tested and the strength requirements specified in ISO 22523:2006, 4.4 shall be met.

Th

In
leg

the
def

5.2

5.2

Der
the
to

lab

soloction criteria forthe camp‘nc tobetested shallhe in accordance with ISQ 22675
rder to test the reliability of microprocessor-controlled ankle moment units, the ankle

leg dummy shall be demonstrated in the static test for motion-resistance of thé-arikle joi
ned in 7.1 before conducting the cyclic test.

Definition of Test parameters

1 General

ending on the intended use, the manufacturer/submitter pfovides sufficient informatio
appropriate test parameters by defining angular range; loading parameters and cyd
renerate the ankle moment loading of the microprogessor-controlled ankle moment

ratory test for the test lab. This information can betgained with orthoses which are equ

cali

repfesentative size of the user group. The orthoses.used to acquire the data in use, fitted

rated and validated sensors, worn by the intended user group, performing the intend

oint of the

dummy shall not limit the motion of the orthotic joint(s) under load. Suitability ofjan ankle joint in

nt dummy,

h to derive
le number
nit in the
ipped with
bd use in a
to the leg

durhmy (see below) also provides the data which.is needed to adapt the angular range and the test load

profile to simulate the ankle moment loadings for further test samples. The chosen test forc

val

Ifp
use

Ifp
the

Tes
ma

5.2

For
of t
the

e (F), Ficmax shall be documented in theitest report and indicated on the identifier.

hrameters are derived in studies using criteria of lower levels where higher levels are in
the levels of the intended use apply.

hrameters derived in studies\are between the defined test levels of this document, the rg
motion resistance has to be tested on the next higher test level.

[ forces and test loads)already include a safety factor for walking on level ground. A hig
gin shall be testedby testing on a single higher level or on a variety of higher test levels.

2 Test without integrated sensors

testing.test samples from normal production, where integrated sensors influence the

b reference

tended for

bliability of

rher safety

structure

he orthesis, equivalent sensors shall be installed in the test setup, which provide an eq|
ankle' moment measured proportlonal to the ankle moment. These sensors are validatg

ort}

ivalent to
d with the

gnitudes is

documented in the test report prlor test The test then can be conducted, usmg samples from productlon
without modification.

NOTE

Suitable equivalent sensors are for example, force plates in the tilting plate, measuring th

e trajectory

of the centre of pressure or force sensors measuring the force applied by the upper brace of the orthosis to the
outer shank element in transversal plane.

© IS0 2023 - All rights reserved
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5.2.3 Example of a set of test levels

For testing the reliability of the motion resistance of the microprocessor-controlled ankle moment
units for slow walking on level ground only, the following test conditions were derived from the results

gained by the system shown in Annex A:

a)
b)

<)

Force of body mass: F; 500 [N];

Angular range: A, (see Table 3);

Level of vertical force on load distribution ring Fg: L, (see Table 2);

d)
e)
f)

Level

Cycle number related to expected service life: s (see Table 4);

Level ¢f adjusted Dorsiflexion resistance: D, (see Table 5);

f adjusted plantarflexion resistance: P, (see Table 6).

5.3 Tesf|preparation

The orthos

is is applied to the leg dummy by using the interface components (upper brace, footplatg

) of

the orthosges and/or footwear, which should be used when using the orthosis.
Table 2 1— Vertical load applied to the load distribution ring related to the maximum verticpl
load Fy .«
Levdl Ly Ly L, Lq L,
% 0 10 20 50 100
Table 3 — Levels of‘Ahgular range
Leyel Ay 4, Ay A,
Min. Angle| static and -5 -10 -15 -20
cyclic|[deg.]
Max. Angle} static and 10 20 30 40
cyclic|[deg.]
Angle F; |,.« [deg.] -3,75 -7,5 -11,25 -15
Angle Fy |, [deg.] 5 10 15 20
Table 4 — Levels of cycle numbers
Level c c, Cs C, Cs Ce C, Cq Co Ch
1 2 000 5000 1x104 2x104 5x104 1x105 | 2x105 | 5x105 | 1x10° | 2x1j06
Table 5 — Levels dorsiflexion resistance
Level D, D, D, D, Dy Dy D,
Nm 10 20 30 40 60 80 100
Table 6 — Levels plantarflexion resistance
Level P, P, Py P, Py Py P,
Nm 5 10 15 20 30 40 50

© IS0 2023 - All rights reserved
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6 Set-up conditions

6.1 General

Plantar and dorsiflexion movement of an ankle regularly occurs in the rollover process during each
step. The cyclic test of ISO 22675 defines both, the rollover motion and the loading throughout stance-
phase. Prosthetic feet provide stabilization of the body during gait and in addition store and restore
energy in that phase. Therefore, an adapted ISO 22675 Test procedure is defined in this document to
test the reliability of microprocessor-controlled ankle moment units of ankle foot orthosis. Necessary
adaptations to test controlled ankle moment units are described below.

6.2 Coordinate system

The
tha
700

bed, except
d height of

coordinate system and test configurations specified in ISO 22675:2016, Clause6; are u
[ the top load application point, P, is placed parallel to the u-axis above midfeot at a fixe
mm, see ISO 22675:2016, Figure 2.

6.3] Leg dummy

t, an outer
o load and

Thd leg dummy is an assembly of a modified prosthetic foot, an ankle joint, a shank elemer
shapk element and a load distribution ring. These Elements arezmeunted in the test frame {
origntate the orthosis under test.

The
solg

a)

(modified) prosthetic foot (dummy foot) applies loading and provides geometrical alignient to the
element of the orthosis.

To distribute the loading from the ankle joint dummy to the sole of that foot, its connedtion to the

b)

)

The
the
anKk

As

heel, to midfoot and to the ball of the foot shall be sufficiently stiff to keep the ankle jo
aside or within the orthotic joint(s) under\load. The ankle moment unit shall not move
20 mm away from its unloaded position in the plane of motion, in relation to the ank
unit.

The foot-dummy shall be equipped with very soft or jointed toes, which do not stiffen the
of the foot plate of the orthosis. If the ankle moment unit is coupled to the toe elements,
the ankle moment unit, the'independent movement of the toes is to be demonstrate
procedure defined in 74 but rolling over on the ball of the foot.

The mechanical height and design of the foot dummy shall allow for positioning the mod
joint dummy asjde or within the orthotic ankle moment unit(s).

ankle joint simulates the ankle joint of the orthosis user. It does not limit the motion of th
orthoses utider load in the intended range of motion. The appropriate low resistance of {
le joint is\demonstrated by the static test defined in 7.1.

hark element transfers the load from the dummy's knee to the dummy's foot and guid

nt dummy
more than
le moment

toe region
bupporting
1 with the

ified ankle

b joint(s) of
he dummy

bs the load

dist

ribution ring. The guiding mechanism is a low friction unit, which does not apply force

5 along the

shank element above 20 N for unloaded guiding.

Loading the load distribution ring eccentrically generates tilting moments, which tend to increase
friction between the shank element and the load distribution ring. It shall be validated that the load

app

lied by the load distribution ring loads the upper brace of the orthosis as intended.

The assembled leg dummy including the orthosis is illustrated in Figure 1.

6.4

Loading of the leg dummy

The cyclic loading specified in ISO 22675:2016, 7.2, loads the leg dummy. Its maximum value Fy, ..
is adapted according to the intended use and documented prior test. The loading profile is specified
between heel strike angle and toe-off angle.

©IS
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Depending on the type of controller unit of the microprocessor-controlled ankle moment unit, the
angular velocity influences the plantar and dorsiflexion resistance. In order to test the resistance
reliably, both, the test parameters of angular range of the tilting plate the test force, the test frequency
and the settings of the microprocessor-controlled ankle moment unit shall be taken into account to
generate the appropriate plantar and dorsiflexion resistance.

6.5 Essential properties of orthoses to test

In order to test the reliability of microprocessor-controlled ankle moment units (also see the terms 3.1
"microprocessor-controlled ankle moment unit", 3.2 "passive ankle joint" and 3.6 "orthotic frame"), the
orthotic frpmesirattbesufficientty stiff imretation tothe comntrottedankie oment umits; to imtroduce
the motior] in the ankle moment unit needed to generate the ankle moment to be tested.

Design variations, for example showing large or a small upper braces, their opening. anterioy or
posterior, nedial or lateral, covering the side bars with brace material or keeping them uricovered, shall
follow the ptiffness criterion above.

If the orthgsis is not equipped with sensors by default, the orthotic design shall allow for integratiopn of
sensors cldse to the ankle moment unit(s), which allow for the acquisition of the"ankle moment in usg as
well as dutfing test.

The calibrption of ankle moment sensors integrated for testing, shall ‘be validated in the orthptic
assembly dgain.

NOTE Jf the orthotic frame weakens during test and thereby the ‘ankle moment units are moved [less
compared fo the beginning of the test, the motion resistance wilkprobably decrease. Compliance cannof be
claimed, ex¢eeding the compliance criteria of 9.2, when caused by asweak orthotic frame.

Orthoses, yhich are not intended to move during loading\and so require a stiff ankle in the leg dummy,
are not intended to be tested with the test procedure:gfthis document.

6.6 Vertfical loading of the Orthoses

The orthogis is loaded proximally by the lpad distribution ring that loads the upper brace of|the
orthosis, sge Figure 1, Key 1 and Key 3., The magnitude of load is proportional to the load profile of|the
leg dummyf and the maximum value jsSspecified by the loading parameter L, (see Table 2) prior the fest
and docunjented.

6.7 Angplar profile of thefilting plate

The reference angular motion of the tilting plate B(t) can be specified with sufficient accuracy hyy a
polynomial of the fifth.degree.

For the petiod of @-m1s < t < 600 ms, corresponding to a loading period of 600 ms, the polynomial reads,
for the angular range of -20° < 3 < 40°, see 6.7, Formula (1):
B@)= 12 v 45 =9 -6y 3 4 b2y

7 7 7 7

2,072 17 x 102 x t - 20,041 )

For angular profiles on different angular test levels (4; though 4,, see Table 3), where the angular range
of the motion profile is different to the reference profile(4,), the profile shall be adapted by keeping
the characteristics of the trajectory but adapting max. plate angle and min. plate angle. The resulting
angular profile of the test shall be documented in the test report.

NOTE Peak forces of the loading profile occur during rollover at 25 % and 75 % of the loading phase (150 ms
and 450 ms).

6 © IS0 2023 - All rights reserved
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1 _
\\l \
3 | |
\!\.; [
s
L—1 |
5—
\ j
o L ||
\J‘ I\
7\1'\* \\
8 L_7
9 -
Key
1 [force on prosthetic dummy F;
2 | bearing structure of prosthetic dummy
3 |force on load distribution ring Fj
4 |load distribution ring
5 |orthotic brace
6 |outer shape prosthetic dummy
7 | orthotic ankle joint
8 |prosthetic foot dummy
9 |orthotic foot brace

Figure 1 — Sample setup of cyclic test

© IS0 2023 - All rights reserved
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Dimensions in mm

700

Key
Fy forceo

L Footlength

Fy forceo

7 Test}

7.1 Stat

500

L prosthetic dummy
1 load distribution ring

Figure 2 — Dummy prosthesis and orthoses in test rig

brocedure

jc test for motion resistance of the ankle joint dummy

The test fojr motion resistance of thé ankle joint dummy, related to the maximum test levels of the tlest,

is perform
a) Thele
b) Befordg
c) Thepl
d) Thele

bd in the following consecutive steps.
b dummy is aligned-into the test apparatus according to 6.2 of this document.
starting thetest, the leg dummy assembly is unloaded.

hte angleof'the tilting-plate is set to Angle F; ...

b dumimy is loaded to 10 % of F; ., in a rate between 100 N/s and 10 000 N/s.

ate

f) Theleg dummy is loaded to 10 % of F; ., in a rate between 100 N/s and 10 000 N/s.

g) Theleg dummy is unloaded and lifted that high, that the leg dummy is not touching the tilting plate
when it turns to Angle Fy ..

h) The steps 7.1 b) to 7.1 g) are repeated once without manipulating the leg-dummy.

i) Theleg-dummy is unloaded.

© IS0 2023 - All rights reserved
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7.2 Cyclic test

The cyclic test is performed in the following consecutive steps.

a)

b)

A

d)

f)

b)

The orthosis and leg dummy assembly is aligned into the test apparatus according to
document.

6.2 of this

The orthosis and leg dummy assembly is loaded according to 6.4, 6.6 and 6.7 of this document in

the number of cycles defined in the test settings documented.

The parameters of the controlled ankle moment unit are set to generate the resistance values,

wiose Tettabiiity shatt be demonstrated.

Maintenance intervals and maintenance actions are performed as documented inthe
prior test.

If the monitored maximum/minimum “moment measured” of the 1 000th is‘exceed by #
or +20 % M,;, before reaching the final cycle number, the test is stopped and the cy¢
is registered. The leg-dummy is inspected and the compliance to/the’ sufficiently I
resistance of the ankle joint dummy is tested by performing the related test of 9.1. If the
does not show compliance to the sufficiently low motion resistafice of the ankle joint

test can be continued with a leg-dummy which complies to the gompliance criterion of 9

fest report

20 % M.«
le number
Dw motion

g-dummy
ummy, the

1.

The maximum/minimum “moment measured” of the 1 000t and the final cycle for plantarflexion-

and dorsiflexion motion are registered and the compliarge'to the sufficiently low motion|
of the ankle joint dummy is shown by performing thexelated test of 9.1.

Test report
The test report shall include the following parameters, defined by the manufacturer/sul

1) description of the orthosis;

resistance

mitter:

2) intended use;

3) size of foot;

4) peak value of the force profile F; ... applied to the leg dummy and peak force pf the load
distribution ring;

5) angular range.of the motion profile for cyclic test;

6) worst case’scenario testing, groups of test levels related to the intended use, and the resulting
magnitude ankle moment to be tested and measured;

7)  number of test cycles;

8) irl:%intenance intervals and actions in service, to be conducted during test as requjired in the

9) justification of the documented parameters.

The test lab shall report:

1) detailed description of the entire leg dummy and the description of the load distribution ring
and its way of operation;

2) angular positions of the tilting plate for static tests;

3) result of static test to motion resistance of the ankle joint dummy;

4) description of the resulting angular profile(s) of the tilting plate;

© IS0 2023 - All rights reserved
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5) de
6)

7)

scription of the resulting force profile(s) of the cyclic test;

tested cycle number for each group of test levels;

sensors, when equivalent sensors are used;

8)
9)

transfer function of test orthoses measured ankle moment to measured data of equivalent

lowest adjustable measured max./min. ankle moment during plantar- and dorsiflexion motion;

highest adjustable measured max./min. ankle moment during plantar- and dorsiflexion motion;

10) In
11) m

12) fix
wl

H:\Hy qdjllcfpd measured max I/min ankle moment Hnring p]:\nfnr- and dorsiflexion mot

pasured plantar- and dorsiflexion ankle moment during motion at the 1 000th cycle;

al measured plantar- and dorsiflexion ankle moment during motion and the cyclé numn
len measured;

13) c
14) c
15) c

16) in
+7

sufitability of the leg dummy for the test.

9 Comy

9.1 Com

Complianc
claimed, if
and in forg
and in its n

9.2 Com

Complianc
dorsiflexid
M, OT 2

9.3 Ider

pliance result of the cyclic test;
pliance result of the initial test of 9.1;

pliance result of the final test of 9.1;

0% M, or £20 % M_;, before reaching the final cycle fumber, and the measures to reg

)liance

pliance to motion resistance of the ankle joint dummy

e to the sufficiently low motion resistance of the ankle joint dummy requirement car
at the static angular value for heeldoad of 7.1 d) the forefoot visibly touches the tilting pl
foot loading condition of 7.1 f) the’heel visibly touches the tilting plate; twice, in the first
epetition.

pliance to cyclic test

e to the cyclic test/criteria of this document can be claimed, if the plantarflexion
n ankle moment ™, of the cycles of each cyclic group of test levels, does not exceed *2
0 % M,,;, of thexankle joint moments measured at the 1 000th test cycle.

tifier-of Compliance

10

on;

ber

fermediate events when max./min. “moment measured” oftle 1 000th test cycle is exceed by

ain

be
ate,
run

hnd
D %

kle

given independe
the intended use of the orthosis, supplied by the manufacturer/submitter with the device.

nt of any specific information on

fier
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9.3.1 General format

The general format is given in Figure 3.

ISO 4549 - LI - Aa - Cc - Dd - Pp

Figure 3 — Example
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