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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 wark SO collaborates closely with the
International |[Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.

The main tagk of technical committees is to prepare International Standards. Draft International Stanglards
adopted by fthe technical committees are circulated to the member bodies for voting{Publication gs an
International [Standard requires approval by at least 75 % of the member bodies casting-a vote.

Attention is qrawn to the possibility that some of the elements of this document may be the subject of gatent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 16409 was prepared by Technical Committee ISO/TC 106, Dentistry; Subcommittee SC 7, Oral| care
products.

iv © SO 2006 — Al rights reserved
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Introduction

Manual interdental brushes are used for oral hygiene purposes intended to provide health benefits. Their main
application purpose is mechanical plague removal, primarily from the interdental region.

© 1SO 2006 — All rights reserved \"
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INTERNATIONAL STANDARD ISO 16409:2006(E)

Dentistry — Oral hygiene products — Manual interdental
brushes

1 $cope

This [International Standard specifies requirements and test methods for performance [criteria for manual
interdental brushes with a round cross-section of the brush head.

It alsp specifies the accompanying information, such as the manufacturer's instrugtions for use arjd labelling of
the ppckaging.

This [International Standard is not applicable to powered interdental brushes, manual toothbryshes, dental
floss| tapes, and strings, nor is it applicable to interdental cleaners that do)not include filaments.

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
document (including any amendments) applies.

ISO 1942, Dentistry — Vocabulary

3 Terms and definitions
For the purposes of this document) the terms and definitions given in ISO 1942 and the following ppply.

3.1
manuial interdental brush
handfpowered device. composed of filaments emanating radially from a stem, intended fon cleaning of
interdental surfaces

3.2
interfental.brush head
portian_of_manual interdental brush, which passes in and out of spaces between the teeth |to clean the
expoged’surfaces

NOTE The brush head can be fixed or removable, but is fixed during use.

3.3
interdental brush handle
portion of manual interdental brush which holds the stem of the manual interdental brush

3.4

stem

central support structure of the manual interdental brush head, usually composed of twisted wire, which
secures the filaments

© 1SO 2006 — Al rights reserved 1
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NOTE Th

35
filament
single strand

3.6

e stem is secured in the handle or in a connector, or fulfils the function of a handle itself.

attached to the stem

stem retention force
force required to remove the stem from the interdental brush handle holding it

3.7

passage hor-diamete.

r

minimum diameter of a hole through which a manual interdental brush head can pass without

deformation
3.8

brush size
index of brus

4 Classi
Manual inter
Type 1:

Type 2:

Type 3:

5

5.1 Defec
Manual inter

Testing shall

5.2 Brush

The brush si

h sizes determined by the passage hole diameter

fication

lental brushes shall be classified as follows:
replacement heads may be mounted into a handle;
the brush head is permanently affixed into the handle;

the stem fulfils the function of a handle.

Requitements

ts or contamination

lental brushes, including @l supplied parts, shall be free of apparent defects or contaminatio
be done in accordance with 7.3.

size

re of manual interdental brushes shall be in accordance with Table 1.

Table 1 — Brush size of interdental brushes

Dimensions in millimetres

Brush size Passage hole diameter

1 <08

0,9to 1,0
1,1t01,2
1,3t01,5
1,6t01,8
=19

(o220 B¢, B e - BGVRN I \N ]

stem
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Determine the brush size of a manual interdental brush by using the passage hole diameter in accordance

with

5.3

7.4

Filament retention

The filaments of manual interdental brushes shall not be removed when tested in accordance with 7.5.

5.4

Stem retention

The stem of manual interdental brushes of Type 1 and Type 2 shall withstand a removal force not less than

15N

Testiphg shall be done in accordance with 7.6.

5.5

The gtem of manual interdental brushes shall withstand repeated bending for 20 cycles.

Testi

6 $Sampling

The

brushes, and shall not be altered or adjusted in any way, exeept as needed to perform the tests.

A migimum of eight manual interdental brushes of eachitype shall be tested.

7

71

All tgsts shall be conducted using“dry interdental brushes at a temperature of (23 £ 5) °C ang

relati

7.2

For t
If on

brushes. If no’more manual interdental brushes fail, the product passes. If a total of two or
interdentaltbrushes of the sixteen fail, the product fails.

For the determination of the passage hole diameter, see 7.4

7.3

Test methods

Stem durability

ng shall be done in accordance with 7.7.

manual interdental brushes used for testing shall be representative of manufactured manu

General

Ve humidity.

Pass/fail criteria

ne filament retention, stem retention and stem durability tests, if no product fails, the produg
e manual-interdental brush does not meet the minimum requirement, test another eig

bl interdental

(50 + 10) %

t set passes.
t interdental
ore manual

Visual inspection

Visual inspection shall be performed with normal visual acuity, without magnification.

©1S0

2006 — All rights reserved
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7.4 Passage hole diameter

7.41 Apparatus

7411 Measuring plate, made of stainless steel or hardened steel, with a thickness of (2,0 + 0,1) mm.
The measuring plate has a total of 30 holes without sharp edges, with diameters ranging from 0,6 mm up to
3,5mm in 0,1 mm increments (see Figure 1). The tolerance of hole diameter shall be from -0,02 mm to
+0,02 mm.

7.4.2 Procedure

7.421 Step1

Select a hole on the measuring plate (7.4.1.1), such that the manual interdental brush head/may |pass
unobstructed through the hole.

7.42.2 Step2
Insert the mpnual interdental brush into the hole, by hand, until the entire manuatl interdental brush |head

passes throdgh the hole, and then pull out the manual interdental brush head from the hole. Repeat wjth all
eight brush samples.

7.423 Step3

If all eight sgmples can be inserted and removed from the hole without stem deformation, the sample pet is
judged to haye passed that hole. Otherwise, the sample set is judged not to have passed that hole.

7424 Step4
If the samplg¢ set is judged to have passed the hole_ in step 3, repeat step 2 using the hole smaller by one

increment. Iff the sample set does not pass thehole in step 3, repeat step 2 using the hole larger by one
increment.

7425 Step5

Stop the test when the smallest hole' has been determined that allows passage without deformation [of all
samples in the set.

7.42.6 Step6

Record the sjze of the'smallest hole.

7.4.2.7 Str:p 7(optional)

For non-cylindrical trims, i.e. those that are tapered, repeat from step 2 with the following modification to
step 2.

Insert the manual interdental brush into the hole, by hand, until the manual interdental brush head passes the

hole 3 mm further than the thickness of the plate, and then pull out the manual interdental brush head from the
hole. Repeat with all eight brush samples.

7.4.3 Evaluation

The diameter of the smallest hole is the passage hole diameter. For non-cylindrical brushes, the brush size
determined in accordance with 7.4.2.7 may additionally be identified.

4 © 1SO 2006 — Al rights reserved
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NOTE The design of the manual interdental-brush head is given as an example, but other designs are also used.

Figure 1 — Measuring plate for the determination of passage hole diameter
showing seven holes of the indicated 30 holes

7.5 | Filament retention

7.5.1| Apparatus

7511 Measuring plate, as described in 7.4.1.1.

7.51.2 Gripping unit, for securely holding the measuring plate stationary during the procedure (see
Figure 2).

7.5.2 Procedure

Place the measuring plate (7.5.1.1) in the gripping unit (7.5.1.2), such that its position remains fixed during the
procedure.

Based on the results of 7.4, select the hole that is 0,2 mm larger than the determined passage hole diameter
(e.g. when the passage hole diameter is 1,0 mm, the 1,2 mm hole is used).

Using the selected hole, repeatedly let the manual interdental brush head pass in and out of the hole in the
measuring plate 80 times. If a filament falls out before the end of the 80 cycles, terminate the test.

© 1SO 2006 — Al rights reserved 5
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7.5.3 Evaluation

Inspect the interdental brush head visually to evaluate the integrity of the filaments and the stem. If the result
complies with requirement of 5.3, the manual interdental brush has passed the test.

1

Key
1 gripping upit
Figure 2 — Measuring plate with-gripping unit
7.6 Stem fetention
7.6.1 Apparatus
7.6.1.1 Measuring plate, as described in 7.4.1.1.
7.6.1.2 Gripping unit, for securely holding the measuring plate stationary during the procedure
Figure 3).
7.6.1.3 Clamp, for securely\holding the stem at the middle of the manual interdental brush head.
NOTE THis can be, for gxample, a Collet Chuck used to grip the stem, consisting of an outer shell that slips oV

stem and a pr

bbe that screws.into the shell, pinching the stem between itself and the shell.

Apparatus, for applying, measuring and indicating the stem retention force.

(see

er the

is-Can be, for example, a digital force gauge or a universal force testing machine.

7.6.1.4
NOTE TH
The assembl

y of the apparatus for the stem retention test is shown in Figure 3.

7.6.2 Procedure

Place the measuring plate (7.6.1.1) in the gripping unit (7.6.1.2) and lock into place, such that the clamp

(7.6.1.3) can

pull the stem along its longitudinal axis.

Based on the results of 7.4, select the hole that is 0,2 mm larger than the determined passage hole diameter
(e.g. when the passage hole diameter is 1,0 mm, the 1,2 mm hole is used).

© 1SO 2006 — All rights reserved
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Insert the manual interdental brush head through the selected hole. Place the clamp on the stem. The stem
should be secured at approximately the midpoint of the interdental brush head. Pull the clamp at a pulling
speed of (20 + 2) mm/min to remove the stem from the interdental brush handle.

Record the removal force.

7.6.3 Evaluation

If the removal force is higher than the value stated in 5.4, the manual interdental brush has passed the test.

1

Key

1 ppll force

2 clamp

3 gfipping unit

4  manual interdeptal brush handle

Figure 3 — Example of an assembled apparatus for stem retention test

7.7 Stem durability

7.7.1 Apparatus

7711 Equipment, to flex the stem of a manual interdental brush repeatedly at (30 + 3) cycles/min (see
Figures 4 to 8).

© 1SO 2006 — Al rights reserved 7
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7.7.2 Procedure

Place the manual interdental brush in the gripping unit, such that the longitudinal axis of the stem is in the
vertical position (0 degree) and the top of the interdental brush head points downwards. Close the gripping
unit to fix the position of the interdental brush handle, as shown in Figures 7 and 8. Attach the (500 +5) g
mass at the end of the interdental brush head, e.g. with a piece of string. Using the equipment, flex the
manual interdental brush [(45 + 3) degrees to left and (45 + 3) degrees to right]. Repeat a maximum of
20 cycles at (30 + 3) cycles per minute or until the stem breaks. Record the breakage if breakage occurs at
less than 20 cycles.

7.7.3 Evaluation

If breakage qccurs at less than 20 cycles, the manual interdental brush has failed the test.

1
Key
1 gripping uhit
2 speed corntroller
3 motor
4 pivotal centre

Figure 4 — Structure of the equipment for stem durability test (front view and top view)
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