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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-governm
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Introduction

This first edition of ISO 21606 has been developed as a result of the difficulty often encountered by clinicians
in making meaningful comparisons between elastomeric auxillaries using the information currently available
from manufacturers and suppliers.

Specijfic_qualitative and quantitative requirements for freedom from hinlngir‘nl hazards are not included in this

Interpational Standard, but it is recommended that in assessing possible biological hazards refefence should
be mpde to ISO 10993-1 and ISO 7405.

© 1SO 2007 — All rights reserved \4
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INTERNATIONAL STANDARD 1ISO 21606:2007(E)

Dentistry — Elastomeric auxiliaries for use in orthodontics

1 Scope

This [ International Standard is applicable to all elastomeric auxiliaries including orthodenptic elastics,
elastpmeric bands, chains, links, thread and ligatures used for orthodontics both inside and‘outside the mouth,
in conjunction with fixed and removable appliances.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
refergnces, only the edition cited applies. For undated references, the latest edition of the¢ referenced
docupent, including any amendments, applies.

ISO 1942"), Dentistry — Vocabulary
ISO 3696:1987, Water for analytical use — Specification and test methods

ISO 8601, Data elements and interchange formats —Jinformation interchange — Representation|of dates and
times

3 Terms and definitions

For the purposes of this document, the terms and definitions of ISO 1942 and the following apply.

31
orthgdontic elastics
intra-pral and extra-oral elastomeric rings used to apply forces to teeth

3.2
orthgdontic thread
elastpmeric thréad (may be hollow) of constant cross-section used to apply forces to teeth

3.3
orthodontic elastomeric chain
intelbUI LI IUbtUU‘ UidbtUl el ib I il Igb Ul d |||uiﬁ—pcﬂ‘U|d‘lcu' UidbtUlllUl ib ll.)dl IuI UDUUI ‘lU dppiy fUl [91535) ‘lU ‘l th

3.4
orthodontic elastomeric ligatures
elastomeric rings used to retain wires to orthodontic attachments

3.5
orthodontic elastomeric separators
elastomeric products used to open interproximal spaces between teeth

1) To be published. (Replaces ISO 1942, parts 1 to 5)

© 1SO 2007 — All rights reserved 1
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3.6

link length

L

distance between the centres of the holes of adjacent links of orthodontic elastomeric chains

See Figure 1.

3.7
test length
length of elastomeric units for units under five links;

five links for chains;

20 mm loop ¢ircumference for thread;

diameter of glastomeric ring without load
See Figure 1|
3.8

initial extension force
Fy

force exerteq by the elastomeric auxiliary at three times the test length after.jnitial extension to four timg

test length

3.9
24 hour residual force

Foq

force exerteq by the elastomeric auxiliary at three times the test length at 24 h, after initial extension td

times the tes} length, and expressed as a percentage of thevinitial extension force

3.10
ultimate extension
A
extension at preak expressed as percentage of the test length

1 1
7\  J
Y P s s —(Q—|
2 2 ™
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2 2 2
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Key
1 link length, L
2  testlength
3 inner diameter, D,
4  outer diameter, D

Figure 1 — Test dimensions of elastomeric auxiliaries
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4 Requirements

4.1 General

ISO 21606:2007(E)

Table 1 summarizes the requirements to be determined for the different elastomeric auxiliaries covered by this

International Standard.

4.2 Dimensions

When determined in accordance with 6.2, the following dimensions of the product shall comply with the

ranges-stated-by-the-manufacturer

4.2.1 Inner diameter, D,, of elastics, chains, ligatures and separators.

4.2.2) Outer diameter, D, of threads, chains, ligatures and separators.

4.2.3| Linklength, L, of chains.

4.2.4 Cross-section thickness, ¢, of elastics, chains, ligatures and separaters.

4.3 | Mechanical properties

4.3.1| Initial extension force
When determined in accordance with 6.3, the initial extensien force, F, shall be within the range fstated by the
manufacturer.
4.3.2| 24 hour residual force
When determined in accordance with 6.4, the 24 h residual force, F,,, shall be within the range ptated by the
manufacturer.
4.3.3|] Ultimate extension
When determined in accordanee-with 6.5, the ultimate extension, 4, of separators shall be witHin or exceed
the range stated by the manufaeturer.
Table 1 — Summary of requirements
Inner Outer Link Cro_ss Initial extension zfl h Ultimate
. . section residual .
diameter diameter length - force extension
thickness force
D D, L t Fy Foy A
Elastics X X X X
Threads X X X
Chains X X X X x x
Ligatures X X X x x
Separators x x x x X x
x = requirement to be determined.
© 1SO 2007 — All rights reserved 3
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5 Sampling

Samples of a single product shall be prepared for retail sale from the same batch, before their expiry date, and
containing enough material to carry out the required tests.

6 Test methods

6.1

(unless othefwise stated, as in 6.4.2).

Ambient conditions

6.2 Dimenpsions

6.2.1

6.2.1.1
comparator).

Appdratus

Measuring device, with an accuracy of 0,01 mm (e.g. callipers,\ micrometer or ¢

6.2.2 Procedure

Select 10 sp

bcimens at random and measure the dimensions required en‘each sample.

6.2.3 Trea

When the di
to comply wi

6.3 Initial

6.3.1

6.3.1.1
0,1 % for for

6.3.1.2

to the directi
than 2,0 mm
apparatus is

ent of results

]nm
ensions for all 10 specimens are within the manufacturer’s stated range, the product is de

h the requirements of 4.2.

extension force, F

Appdratus

Tensile testing machine, capable of a crosshead rate of (100 + 10) mm/min and an accura

e and 0,1 mm for extension.

Test apparatus, thatincorporates two half-rods or rods that are parallel to each other and n

bn of the force. The\tadii of the half-rods shall be 0,5 mm for samples with an inner diamete
(Figure 2). For-alother auxiliaries the radius of the rod shall be 0,5 mm (Figure 2). Thi
intended to b&’mounted on the tensile testing machine.

10) %

ptical

emed

cy of

brmal
I less
5 test
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Key

2  testrod shape for elastomeric auxiliaries with inner diameter equal to or greaterthan 2 mm

6.3.2

Seleq
4.2a

Placq
the te
Dete

6.3.3

When a test specimen breaks durihg testing, the specimen is considered to have failed the test.

When the values for all ten tested specimens are within the manufacturer's stated range, th

deen

6.4
6.4.1

6.4.1
0,19

test half-rod shape for elastomeric auxiliaries with inner diameter less than 2 mm

Rl O
S

Figure 2 — Test apparatus for tensile test machine suitable for'testing elastomeric au;

Procedure

t ten specimens at random and test each specimen~TFhe test lengths are as defined in 3.7
hd illustrated in Figure 1.

the specimen over the rods of the testing apparatus. Extend the sample at a rate of 100 n
st length and hold for 5 s. After 5 s, relax extension at 100 mm/min to an extension of 3 x th
mine the force exerted in newtons at (30 +2) s after reaching the latter extension.

Treatment of results

ed to have complied-with the requirement of 4.3.1.

24 hour residual force, Fy

Apparatus

foryforce and 0,1 mm for extension.

xiliaries

, specified in

m/min to 4 x
e test length.

e material is

1 Tensile testing machine, capable of a crosshead rate of (100 = 10) mm/min with ap accuracy of

6.4.1.2 Support plate, with pins of 1 mm diameter set at appropriate distances as shown in
which may be used to extend and then maintain the specimens in the extended condition.

©I1SO

2007 — All rights reserved
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Figure 3 —
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Lpport pins
f pins used to extend and then maintain the specimens extended

s test length.
5 test length.

6.4.2 Procedure

Select ten sy
4.2 and illust

Apply the in

ecimens at random and test each.specimen. The test lengths are as defined in 3.7, specif
rated in Figure 1.

tial extensions defined im 6-3.2 for the initial extension force and after determining the

extension forice move the extended-elastomeric auxiliaries without any relaxation on to the pins on the su

plate (Figure

With the extq
in water (ISQ

Remove the
(ISO 3696:1¢4
of the water

3).

nded state of three times the test length applied, the specimens are to be stored on the sy
3696:1987, Grade 3) at (37 + 2) °C for (24 + 2) h.

support-plate maintaining the extended condition of the auxiliaries and immediately place in
87,,Grade 3) at (23 + 2) °C for (30 + 2) min. Then, take the support plate with the auxiliarig
and transfer the specimens without relaxation on to the test rod (half-rod or rod shaped o

adaptor [Figt

- Support plate with test pins for 24 h storing-of extended elastomeric auxiliaries in water

ed in

initial
pport

pport

wvater
s out
n the

ra21\ nacitinnad anart At theran timac tha tnct Innath Natarmina tha farca in nanwdan Avae

d at

o=, PoOoStornctTpart ot tir oot o tCctC ot e gt o CteTm ot o TOTrCo T T o WtoOTT— XY

(23 £ 2) °C. Calculate the 24 h residual force, F,,, as the percentage of the initial extension force, F,.

6.4.3 Treatment of results

Where a test

specimen breaks during the test, the test specimen is considered to have failed the test.

When the values for all ten specimens are within the manufacturer’s stated range, the material is deemed to
have complied with the requirement of 4.3.2.
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