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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
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mental, in_fiaison with 150, also take part in the work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
hsk of technical committees is to prepare International Standards. Draft Interfiational Stand
the technical committees are circulated to the member bodies for voting. -Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a vote.
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Assistive products for walking manipulated by one arm —
Requirements and test methods —

Part 1:

El

ow crutches

1

Thig
han
tem

This
info

The)

Scope

part of ISO 11334 specifies requirements and test methods for elbow crutches fully eq
Hgrip and tip. The methods specify testing of separation, static load capagity, fatigue and resist
perature embrittiement.

part of ISO 11334 also gives the requirements relating to¢safety, ergonomics, perforn
‘mation to be supplied by the manufacturer, including marking,and labelling.

requirements and tests are based on every-day usage-of elbow crutches when performing t

swimg gait, for a maximum user mass as specified by the manufacturer. This part of ISO 11334 is g

elbg
Req

NOT

The)
refe]
doc
ISO

EN

3

w crutches specified for a user mass of not less than, 35 kg.
uirements and test methods for friction of rubbét'tips against the walking surface are dealt with

E The recommendations given in Annex*A-supplement the requirements given in this part of ISO 11

Normative references

following referenced documents are indispensable 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.

9999, Assistive products for persons with disabilities — Classification and terminology

1041, Information supplied by the manufacturer with medical devices

Terms and definitions

Lipped with
ance to low

nance, and

he through-
pplicable to

separately.

334.

For dated
referenced

For

31

the purpose of this document, the following terms and definitions apply.

elbow crutch
assistive product for walking with one leg, a handle and a non-horizontal forearm support

See Figure 1.

NOTE Classification no. 12 03 06, according to ISO 9999.
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3.2
handle

part of the crutch to which the handgrip is attached

3.3

handgrip

part of the crutch which is intended by the manufacturer to be held by the hand when the crutch is in use
See Figure 1, item 5.

3.4

handgrip I¢ngth

h

dimension ¢f the handgrip measured longitudinally where the hand rests, starting at the lowest point)as near
as possible|to the front stop of the handgrip, and ending at the point as near as possible to the rear’stop|and
at the shortgest possible distance from the tip

See Figureg 1 and 2.

NOTE If there is no rear stop, the maximum handgrip length is 110 mm.

3.5

front handgrip reference point

lowest point next to the front stop where the handgrip length starts

See Figure[1, item 7 and Figure 2, item 6.

3.6

rear handgrip reference point

point next tp the rear stop where the handgrip length stops

See Figure[1, item 8 and Figure 2, item 7.

3.7

handgrip support line

line drawn through the front and the rear handgrip reference points

See Figure[1, item 6 and Figure 2, item 4)

3.8

handgrip width

width of the| handle measured-horizontally at the thickest part of the handgrip where the hand rests

See Figure |2, item 5.

3.9

datum

point on thg Gpper surface of the handgrip measuring one-third of the length from the rear handgrip refergnce
point

See Figure 2, item 3.

3.10

arm section

part of the crutch which is above the rear handgrip reference point

3.1
leg section

part of the crutch which is below the rear handgrip reference point

© 1SO 2007 — All rights reserved
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3.12

cuff

forearm support as used on an elbow crutch to hold the forearm in the correct position and prevent sideways
movement

See Figure 1, item 2.

3.13

cuff support line

line drawn from the rear handgrip reference point and touching the inside rear bottom face of the cuff at
maximum extension of the arm section

Sed Figure 1, item 1 and Figure 2, item 1.

3.14
cuff internal width

y
maximum internal dimension of the cuff measured left to right

Seg Figure 3.
3.14
cuff internal depth
X

intefnal dimension of the cuff measured front to back

Seg Figure 3.

3.1

cuff internal height
z

insifle measurement of the cuff which is approximately parallel to the cuff support line and which gupports the
forearm

Seg Figure 2.
3.11%
tip

part of the crutch which is(nycontact with the ground

Seg Figure 1, item 3.

3.11

leg [section axis
line[drawn“from the rear handgrip reference point and through the centre of the tip at maximum ¢xtension of
the |eg.section

See Figure T, 1tem 4.

3.19

arm section length

a

distance measured between the rear handgrip reference point and the highest point where the cuff support
line touches the inside rear face of the cuff

See Figure 1.

© 1SO 2007 — All rights reserved 3
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3.20
leg section length
/
distance measured between the rear handgrip reference point and the centre of the bottom of the tip
See Figure 1.
1
4
3\l.J
-L Y
Key
1 cuff support line 7 front handgrip reference point
2  cuff 8 rear handgrip reference point
3 tip a arm section length
4 leg section axis h  handgrip length
5 handgrip ! leg section length
6 handgrip support line a support angle
B

grip angle

Figure 1 — Example of an elbow crutch
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Key|
1  puff support line 6 front handgrip reference point
2 |wrist hinge point 7  rear handgrip reference point
3 patum h  handgrip length
4 handgrip support line z  cuff internal height
5 handgrip width a  Parallel.
Figure 2 — Details of an elbow crutch
1 g ) I /
> / N / N
Y / VN / v /
B X N B X N B X N

Key

x cuffinternal depth
y  cuff internal width

Figure 3 — Cuff dimensions
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3.21
support an
o

gle

angle formed by the leg section axis and the cuff support line

See Figure

3.22
grip angle
B

1.

angle formed by the cuff support line and the handgrip support line

See Figure

4 Requ

41 Cuff

The cuff infernal depth against the forearm shall be larger than half of the internal’ width. This is verifie

measuremg
For the armj
accordance
maximum 1

The cuff sh

4.2 Handgrip

The handgr

The handgn
to anatomia

4.3 Leg section and tip

The leg se
when testeq

The tip sha

The part of

verified by measurement, as indicated in 5.3.2.

1.

rements

nt, as indicated in 5.3.2 and Figure 3.
not to be trapped in accidentally, the cuff shall have an opening in the front side. When testq
with 5.4, it shall be possible to increase this opening to. 75 mm by applying a pulling forc
20 N. The permanent deformation of the cuff opening shallnot be more than 5 mm.

Il be securely fixed when tested in accordance with'$:5.

p may be adjustable, but shall be securely-fixed when tested in accordance with 5.5.

ip width shall be not less than 25 mnT and not more than 50 mm. This requirement does not a
handgrips. This is verified by measurement, as indicated in 5.3.2 and Figure 2, item 5.

ttion shall end in a tip of a design that will prevent the leg section from piercing through thg
in accordance with'5.6 and 5.7. This is verified by inspection.

| be replaceable, but shall be secure when fitted. This is verified by inspection.

the tip that is in contact with the walking surface shall have a minimum diameter of 35 mm. Th

i by

din
e of

pply

e tip

is is

4.4 Adju

sting devices

The means of height adjustment shall not become loose. This is verified by inspection after the crutch has
been subjected to the tests described in 5.6 and 5.7.

Each of the height adjustments shall be clearly marked with its maximum allowable elongation. This is verified
by measurement, as indicated in 5.3.2.

4.5 Materials

If structural load carrying components moulded from recycled plastic materials are included, the components
shall be of a strength equivalent to virgin materials throughout the life of the crutch.

© 1SO 2007 — All rights reserved
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Mechanical durability

When tested in accordance with the separation tests (see 5.5), none of the joints where parts of the crutch are
joined together shall come apart.

When tested in accordance with the static loading test (see 5.6), the crutch shall stand the load and no part of
the crutch shall crack or break.

When tested in accordance with the fatigue test (see 5.7), no part of the crutch shall crack or break.

When_tested in accordance with the low temperature falling test (see 5.8). no part of the crutch shall crack or

breeﬂk.

5

5.1

All t
leng

5.2

All Y
5.3

5.3.

Ons

5.3.

Med

Test methods

General

th setting.

Testing environment

bsts, if not otherwise stated, shall be performed at an ambient temperature of 21°C + 5°C.
Sampling

1 Test object

crutch shall be tested. The sequence of tests shall be as follows:

measurements;

separation;

static loading;

fatigue;

low temperatuyre falling.

P  Measurements

sure the crutch and, at the same time, inspect the crutch for compliance with the ma

bsts, if not otherwise specified, shall be performed with the crutch adjustments at their maximum extension

nhufacturer's

spe

cification.vtake Tote of aftthe measurements takerm and—of any apparent defects,; so thatth

later be recorded as having been caused by the tests.

5.4

5.4.

Forearm withdrawal test

1 General

This test applies only to elbow crutches with a cuff opening smaller than 75 mm.

© 1SO 2007 — All rights reserved
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5.4.2 Procedure

A cylinder having an outside diameter of 75 mm +2 mm is placed inside the cuff. The cylinder is pulled
through the cuff opening as shown in Figure 4. The force required to open the cuff sufficiently in order to pull
the cylinder through is measured to an accuracy of + 2 N, and noted.

Key
1 cuff
2 cylinder

3 pulling farce

Figure 4 — Loading geometry for forearm withdrawal test
5.5 Separation tests

5.5.1 Gerneral
These testq apply to crutches of more than one part that aré’joined together.

Each joint ghall be tested for safe assembly. Joints relying on interference fit only shall be tested. Whefe a
rivet locks a joint in addition to interference fit or Similar, the testing personnel are at liberty to deem the joint
as safe without testing. The procedure for applyjng the separation test to a handgrip to prove secure fit td the
handle is dgescribed in detail. If applicable, the best procedure for applying the separation test to other jgints
will be at the discretion of the testing_personnel. The procedure shall in each case take into account|the
construction of the particular crutch to.be)tested. The main principle of applying the separating force is tha{ the
joint shall experience an axial separation force only, and negligible radial or bending forces causing the joipt to
fasten morg than is intended by _the manufacturer. Clamps that cause the outer part of the joint tq be
squeezed dn to the inner part.are-not permissible.

5.5.2 Loading geometry

Apply a pullingyforce to the upper and lower part of the crutch, such that the crutch experiences no bending,
causes stre jof

5.5.2.2 Handgrips
Mount the elbow crutch in a fixture that leaves the handgrip free to be tested by an axial pulling force.
Apply the axial separation force to the handgrip, as shown in Figure 5, where a webbing strap has been

secured to the handgrip by glue. If the webbing strap is kept in place by some means while the glue is bonding,
this means has to be removed before the test is performed.

8 © 1SO 2007 — All rights reserved
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5.5.3 Separating force

5.5.3.1 General

Apply a pulling force of 500 N + 2 %, by increasing the force gradually over a minimum period of 2's up to

maximum force, and keep it at maximum force for at least 10 s.

5.56.3.2 Handgrip

For a user mass of 100 kg, the separation force shall be as specified in 5.5.3.1. If the maximum mass of the

use[-spetifiedforthecrutchdeviates fromauser massof 100 kg, applty aforceof 5 Nrkgof th
mags of the user + 2 %. The force shall be not less than 175 N + 2 %. Apply the separation force
in 5(5.3.1.

5.5.4 Inspection

Anylmovement of one part of the joint relative to the other shall be noted.

e maximum
s specified

Key

1 handgrip

2 handle

3 webbing strap

4 axial loading force

Figure 5 — Loading geometry for handgrip test

© 1SO 2007 — All rights reserved
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5.6 Static loading test

5.6.1 Loading geometry

Apply the loading force via a dummy arm to the fully-extended crutch. The dummy arm consists of a dummy
hand and a dummy forearm. The loading force shall be applied along the load line shown in Figure 6 to the
dummy forearm, via a swivelling joint with its centre lower than the upper edge of the cuff. The dummy
forearm shall rest against the cuff as closely as practical along the cuff support line (see Figure 1, item 1) and
shall be hinged to the dummy hand at the wrist hinge point (see Figure 2, item 2). The dummy hand shall be

clamped to the handgrip at the front handgrip reference point and supported against the rear handgrip

reference p

oint

The methoq

of fastening the dummy arm to the crutch shall not restrain, stiffen or strengthen the handgri

p or

crutch in apy way that will jeopardise the result of the test by restricting the crutch in bending| forwgrds,
backwards pr sideways relative to forward motion of the user when the crutch is in use.
The swivelling joint between the load and the dummy forearm shall be such that the dummy,forearm is frde to
swing with the deformation of the elbow crutch under load. The freedom to swing shall.be at least 15 ° in all
directions.
The hinge hetween the dummy forearm and the dummy hand shall be such that.the dummy forearm is frge to
move forwgrds and backwards and at least 4° sideways to either side when the dummy hand is fastened to
the handgrip.
The positiop of the load line is described as the vertical load vector which passes through the centre of the tip
and at a djstance X from the datum, towards the rear of the crutch, as shown in Figure 6, item 2. X is
calculated ysing the following empirical expression. The result is-to’be rounded to the nearest higher integer in
millimetres.

Yo h Ixaxsina sing (1)

3 (/+axcosa)0,65

where

h s the handgrip length, in millimetres;

/ s the leg section length,.in-millimetres;

a s the arm sectiondength, in millimetres;

a s the suppartangle, in degrees;

0,65 [s the empirical factor.
The above does*not preclude other methods of applying the force, but equivalent force/load characteristigs in
the crutch shel-be-maintaired-
5.6.2 Loading force

A static loading force of 1 000 + 2 % shall be applied for a user mass of 100 kg. If the maximum mass of the
user specified for the crutch deviates from a user mass of 100 kg, apply a force of 10 N/kg of mass of the user
+ 2 %. The force shall be not less than 350 N + 2 %.

5.6.3 Loading time

Apply this force gradually over a minimum period of 2 s up to maximum force, and keep it at maximum force
for 10 s.

10 © IS0 2007 — All rights reserved
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5.6.4 Inspection
Inspect the crutch for cracks or breakages. Note visual cracks, breakages and whether the crutch cannot

stand the load.

Key
1 load
2 datum

X distance from datum to load line

Figure 6 — Loading geometry for static and dynamic loading

© 1SO 2007 — All rights reserved
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5.7 Fatigue test

571 Loa

ding geometry

Apply a loading force to the fully-extended crutch, as specified in 5.6.1.

5.7.2 Loa

ding force

Apply a cyclic force of 550 N + 2 % for a user mass of 100 kg. If the maximum mass of the user specified for
the crutch deviates from a user mass of 100 kg, apply a force of 5,5 N/kg of the maximum mass of the user

2 %. The

sinusoidal g

5.7.3 Loa

The freque
1 Hz, perfo

5.74 Loa

The numbe

Inspect all parts of the crutch for cracks or breakages. Note visual cracks,"breakages and whether the cr|
cannot stand the load.

5.8 Low

5.81 Tes

Place the ¢

5.8.2 Pro

Within 30 s

allow it to fall under its own mass against a concrete floor. This test shall be done five times forwards, so

the crutch f

The test sh

Inspect all f

5.9 Fina

When all te

Tm

force shall be not 1ess than 1925 N £ Z %. The waveform of the cyclic loading force snall be
r smooth kind without exaggerating pulses.

ding frequency

cy of the cyclic loading shall not exceed 5 Hz. If the crutch fails a test with a fregquency higher
a final test using a new sample tested at a frequency not exceeding 1 Hz.

ding cycles

r of cycles shall be 1 000 000.

temperature falling test

ting environment

utch in an environment of —25 °C + 2 °C for'24 h.

cedure

of being removed from the eold environment, hold the crutch vertically with the tip on the floor
blls directly on to its handle; and five times to one side.

il be completed within 5 min.

arts for cracks or breakages.

inspéction

sts“have been completed, inspect all parts of the elbow crutch and its mechanisms and funct

of a

han

Litch

and
that

ons

for satisfactory operation, as specified by the manufacturer. Note any discrepancies.

6

6.1

Information supplied by the manufacturer

General

Any information supplied should be appropriate for all users, including people with visual impairment.

The information applied to, and supplied with, elbow crutches shall conform to the relevant clauses of

EN 1041 to

12

gether with, but not limited to, the following requirements.
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The information shall include advice on which other devices and/or types of devices can be used in
combination with the elbow crutch in question, and any precautions or limitations to be heeded to ensure user
safety. It shall also include information marked on the product and documentation (see 6.2 and 6.3).

NOTE Further guidance is given in ISO/IEC Guide 71.

6.2

Information marked on the product

Each crutch shall be clearly and indelibly marked with the following:

maximum Ir\prmiccihlp user mass:

6.3

The)
indg

NOT

manufacturer's name or trade name and address;
manufacturer's model identification name and/or number;
month and year of manufacture;

maximum extension of the height adjustment, marked on the adjusting members.

Documentation

following information shall be contained in the instructions, for use and/or assembly, or
libly marked on the product:

maximum arm section length;

minimum arm section length;

maximum leg section length;

minimum leg section length;

support angle, «;

cleaning instructions, including a description of the method and suitable cleaning agen
E:Stcz;l..ltions needed to avoid corrosion and/or ageing of the materials used in construction g

instructions for,assembly, adjustment of all kinds, folding and unfolding, if applicable;

warnings and advice about precautions relating to safe distances between moving and statior
applicable (see EN 12182:1999, Clauses 12 and 13, for guidance).

E 1 Most countries require that information be given in one or more of their official languages.

clearly and

s and any
f the elbow

ary parts, if

NOT

E2 ISO/IEC Guide 37 is of help when preparing this information.
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