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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 work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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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 plaque removal, primarily from the interdental regions.

© ISO 2016 - All rights reserved v
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INTERNATIONAL STANDARD ISO 16409:2016(E)

Dentistry — Oral care products — Manual interdental
brushes

1 Scope

This International Standard specifies requirements and test methods for performance criteria for
manyatimterdental brustres withra Toumnd Tross-Section of the brusit readamnmd consisting of a wired
stem| with inserted filaments. It also specifies the accompanying information such aspmapufacturer’s
instrjuctions for use and labelling of the packaging.

Exclyded are interdental brushes with a plastic core.

This|International Standard is not applicable to powered interdental brushes, manual tqothbrushes,
dentgl floss, tapes, and strings and to interdental cleaners that do not include filaments.

2 Normative references

The following documents, in whole or in part, are normatively’referenced in this docunient and are
indigpensable for its application. For dated references, onhly the edition cited applies. For undated
referfences, the latest edition of the referenced document’(ircluding 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 follpwing apply.

3.1
manpal interdental brush
hand-powered device composgd of filaments (3.5) emanating radially from a stem (3.4) Intended for
cleaning of interdental surfaces

3.2
interdental brush head
part pf manual interdental brush (3.1), which passes in and out of spaces between the teethto clean the
exposed surfaces

Note [L to entry: The brush head may be fixed or removable, but is fixed during use.

3.3

inte bdantal hennch handla

UTIITAT UT OJIT ITaIrorcT

part of manual interdental brush (3.1), which holds the stem (3.4) of the manual interdental brush

3.4

stem

central support structure of the manual interdental brush head (3.2), usually composed of twisted wire,
which secures the filaments (3.5)

Note 1 to entry: The stem is either secured
— in the handle,
— inaconnector, or

— fulfils the function of a handle itself.

© IS0 2016 - All rights reserved 1
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3.5
filament

:2016(E)

single strand, attached to the stem (3.4)

3.6

stem retention force

force requir

3.7

ed to remove the stem (3.4) from the interdental brush handle (3.3) holding it

passage hole diameter
minimum diameter of a hole through which a manual interdental brush head (3.2) can pass without stem

(3.4) defor

3.8
brush size
index of bru|

4 C(Classit

Manual inte

— Type1:
— Type 2:
— Type 3:
5 Requil
5.1 Defeq
Manual int
contaminati

Test in accol

5.2 Brusl
The brush s

b
dllUIll

sh sizes determined by the passage hole diameter (3.7)

ication

Fdental 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.

"ements

ts or contamination

erdental brushes including all~supplied parts shall be free of apparent defect
on.

rdance with 7.3.

1 size

ze 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

g

<0,6
0,7t0 0,8
09to01,0
1,1to1,2
1,3to 1,5
1,6t01,8
19to 2,3
2,4t02,8

22,9

X |IN [N | DWW

Determine the brush size of a manual interdental brush by using the passage hole diameter in
accordance with 7.4

2
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5.3 Filament retention
The filaments of manual interdental brushes shall not come off.

Test 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 15 N.

pa | adela 7 L
Test praceordanece-with76-

5.5 | Stem durability
The §tem of manual interdental brushes shall withstand the repeated bending for’20 cycled.

Test [n accordance with 7.7.

6 S$ampling

The jmanual interdental brushes used for testing shall be representative of manufactured manual
interdental brushes and shall not be altered or adjusted in anyway, except as needed to perfofm the tests.

Eight interdental brushes of each type shall be evaluated:in each test. If it is necessary to repeat a test,
another eight interdental brushes shall be tested.

7 Test methods

7.1 | General

All tests shall be conducted using dry interdental brushes at the temperature of (23 § 5) °C and
(50 4 10) % relative humidity.

7.2 | Pass/fail criteria

For the filament retention, stem retention and stem durability tests, if none fail, the produdt set passes.
If ong manual interdental brush does not meet the minimum requirement, test another eight interdental
brushes. If no more manual interdental brushes fail, the product passes. If a total of two or more manual
interjdental brushes of the sixteen fail, the product fails.

For the determination of the passage hole diameter, see 7.4.

7.3 LVisual incppr‘finn

Visual inspection shall be performed with normal visual acuity without magnification.
7.4 Passage hole diameter
7.4.1 Apparatus

7.4.1.1 Measuring plate, made of stainless steel or hardened steel with a thickness of (2,0 £ 0,1) mm.
The measuring plate has holes without sharp edges with diameters ranging from 0,6 mm up to 3,5 mm

© IS0 2016 - All rights reserved 3
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in 0,1 mm increments and a total of 30 holes (see Figure 1). Tolerance of diameters of holes shall be from
-0,02 mm to +0,02 mm.

NOTE The design of the manual interdental brush head is given as an example; other designs ar¢ also
possible.

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

7.4.2 Progedure

7.4.2.1 Stpp1

Select a hold on the measuring plate (7.4.1.1) such that the manual interdental brush head is expected to
pass unobstiructed through the hole.

7.4.2.2 Step 2

7.4.2.2.1 Cylimdricaltbrustrireads

Insert the manual interdental brush into the hole by hand with a clinically relevant force until the entire
manual interdental brush head passes through the hole. Then, pull out the manual interdental brush
head from the hole. Repeat with all eight brush samples.

7.4.2.2.2 Tapered brush heads

Insert the manual interdental brush into the hole by hand with a clinically relevant force until the entire
manual interdental brush head passes through the hole. Then, pull out the manual interdental brush
head from the hole. Repeat with all eight brush samples.

As an option, in order to describe the taper of the brush, insert the manual interdental brush into the
hole by hand with a clinically relevant force until the tip of the manual interdental brush head passes

4 © IS0 2016 - All rights reserved


https://standardsiso.com/api/?name=b0a4394bc4bbb639168fb9c2d6e5694c

ISO 16409:2016(E)

through the hole 1 mm beyond the surface of the measuring plate (see Figure 2). Then, pull out the
manual interdental brush head from the hole. Repeat with all eight brush samples.

Dimensions i

n millimetres

Key

1 1neasuring plate

4
3

7.4.2

Whe
samyj

7.4.2

If th
incre
incrg

7.4.2

Stop
has |k

apered brush head
rush handle

Figure 2 — Procedure fortapered brush heads

.3 Step3

h all eight samples can be inserted ,and removed from the hole without stem defoj
le set is judged to pass that hole{ Otherwise, the sample set is judged not to pass that i

4 Step4

b sample set is judged to pass the hole in step 3, repeat step 2 using the hole sm
ment. If the sample:set does not pass the hole in step 3, repeat step 2 using the hole I3
ment.

.5 Step5

een détermined.

mation, the
ole.

hller by one
irger by one

the test-when the smallest hole that allows passage without deformation of all samples in the set

7.4.2.6 Step 6

Reco

rd the diameter of the smallest hole that had been passed.

7.4.2.7 Step 7, only for tapered brushes (optional)

Reco

rd the diameter of the second smallest hole (see 7.4.3) that had been passed.

7.4.3 Evaluation

The diameter of the smallest hole that had been passed is the passage hole diameter. For tapered
brushes, a one or two number range of sizes can be identified.

© ISO

2016 - All rights reserved
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7.5 Filament retention

7.5.1 Apparatus

7.5.1.1 Measuring plate, as described in 7.4.1.1.

7.5.1.2 Gripping unit, for securely holding the measuring plate stationary during procedure (see

Figure 3).

7.5.2 Pro

edure

Place the m{
during the g

Based on tH
diameter (e.

Using the s¢

pasuring plate (7.5.1.1) in the gripping unit (7.5.1.2) such that its position will remain
rocedure.

e result of 7.4, select the hole that is 0,2 mm larger than the determined passage
o. when the passage hole diameter is 1,0 mm, the 1,2 mm hole is used).

the measuring plate 80 times. If a filament falls out before the 80 cycles, terminate the test.

7.5.3 Eva

Inspect the
result comp

Key

uation

nterdental brush head visually to evaluate the integrity.of the filaments and the stem.
ies with requirement 5.3, the manual interdental briush has passed the test.

1
2

measuri

ng plate
gripping1unit

fixed

hole

lected hole, repeatedly let the manual interdental brush head pass-in.and out of the hole in

fthe

7.6 Stem

Figure 3 — Measuring plate with gripping unit

retention

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 procedure.

© ISO 2016 - All rights reserved
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7.6.1.3 Clamp, for securely holding the stem at the middle of the manual interdental brush head.

NOTE This can be a Collet Chuck used to grip the stem, consisting of an outer shell that slips over the stem
and a probe which screws into the shell, pinching the stem between itself and the shell.

7.6.1.4 Apparatus for applying, measuring and indicating the stem retention force.
NOTE This can be a digital force gauge or a universal force testing machine.

The assembly of the apparatus for stem retention test is shown in Figure 4.

N
11@

Key

1  pull force

2 dlamp

3  gripping unit

4 panual interdéental brush handle

Figure 4 — Example of an assembled apparatus for stem retention test

7.6.2 Procedure

Place the measuring plate (7.6.1.1) in the gripping unit (7.6.1.2) and lock into place so the clamp (7.6.1.3)
will pull the stem along its longitudinal axis.

Based on the result 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).

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.

© IS0 2016 - All rights reserved 7


https://standardsiso.com/api/?name=b0a4394bc4bbb639168fb9c2d6e5694c

ISO 16409:2016(E)

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.

7.7 Stem durability

7.7.1 Apparatus

7.7.1.1 Equipment, to flex the stem of a manual interdental brush repeatedly at (30 * 3) cycles/min
(see Figure §; FIgure 6 and rFigure 7J.

B W N R

gripping|unit
speed copntroller
motor

pivotal cgnter

Figure 5 — Structure of the equipment for stem durability test (front view and top view)

© ISO 2016 - All rights reserved
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Dimensions in millimetres

10 20,5

100 g5

Key
gripping unit
2 ivotal center
3 iLass of (500+5) g

Figure 6 — Initial condition/(vertical position)

1
|2
p ]
) —
p 4
L1
-3
0//

Key

1 gripping unit

2 pivotal center

3 massof (500+5)g

Figure 7 — Condition at the point 45 degrees left from the vertical position

© IS0 2016 - All rights reserved 9
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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°) and the top of the interdental brush head points downwards towards the
ground. Close the gripping unit to fix the position of the interdental brush handle as shown in Figure 8
and Figure 9. Attach the (500 * 5) g mass at the end of the interdental brush head, e.g. with a string.
Using the equipment, flex the manual interdental brush [(45 #* 3)° to the left and (45 * 3)° to the 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.

Dimensions in millimetres

1

10 0,5
%

a)| acceptable b) notacceptable c) not acceptable

Key
1 pivotal center

Figure 8 -+ Position of gripping unit and manual interdental brush (e.g. for Type 1 and Type 2
manual interdental brushes)

10 © IS0 2016 - All rights reserved
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