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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

This document is intended to determine the physical properties of manual toothbrushes which are used
for the removal of dental plaque and oral debris in order to facilitate oral hygiene.

Specific qualitative and quantitative requirements for freedom from biological hazards are not included
in this document. It is recommended that, in assessing possible biological hazards, reference be made to
ISO 7405 and ISO 10993-1.
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Dentistry — Manual toothbrushes — General requirements

dan

d test methods

1 Scope

This document specifies requirements and test methods for the physical properties of manual

tootltbrushesimorderto promote the satety of these products for their imtended use:

This

This
oral

apprppriate test methods or clinical trials.

In addition, for the filaments end-rounding requirements, this document does not apply t
filanment types which are very thin (less than 0,1 mm outside diameter) or have no sharj

document does not apply to manual single tuft toothbrushes, single use, ihterdental a
hygiene devices. These types of oral hygiene products are evaluatedfer their safe

document does not specify any requirements and test methods for the physical properties of
toothbrushes for which all the cleaning elements in the head are elastomer.

nd powered
'y in-use by

0 particular
h edges (e.g.

tapered, feathered, with split tips, or spherical cap) or non-synthetic filaments, where applying end-

rounding process is inappropriate or impossible. These typesiof manual toothbrushes are e
theirsafety in-use by appropriate test methods or clinical trials appropriately.

2 Normative references

The

constitutes requirements of this documentFor dated references, only the edition cited
unddted references, the latest edition of the referenced document (including any amendme

ISO 1942, Dentistry — Vocabulary
[SO 3696:1987, Water for analyticallaboratory use — Specification and test methods

ISO 42254, Dentistry — Manual toothbrushes — Resistance of tufted portion to deflection

3

For the purposes ofthis document, the terms and definitions given in ISO 1942 and ISO 22
following apply.

[SO dnd JEGmaintain terminology databases for use in standardization at the following add

31

following documents are referred to in the“text in such a way that some or all of t

Terms and definitions

valuated for

heir content
applies. For
hts) applies.

254 and the

Iresses:

SO-Online hraning platform: available at https: //www.iso.org/obp

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

manual toothbrush
hand-powered device, the working end of which carries filaments (3.3) primarily for cleaning surfaces
within the oral cavity

3.2

brush head
working end of a manual toothbrush (3.1) to which the filaments (3.3) are attached

[SOURCE: ISO 22254:2005, 3.2, modified — the word "manual” has been added.]
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3.3
filament
single strand within the brush head (3.2)

[SOURCE: ISO 22254:2005, 3.3]

34
tuft
group of filaments (3.3) gathered together and attached to the brush head (3.2)

[SOURCE: ISO 22254:2005, 3.4]

3.5
tuft removal force
force required to remove one tuft (3.4) from the brush head (3.2)

3.6
tuft hole plane
plane betwgen the base of the tufts (3.4) at the top of the brush head (3.2) and thebasé of the tufts 3t the

bottom of the brush head (where they meet the tufted hole surface)

Note 1 to ent}y: See Figure 1.
1

4 4 ER 4 %
3 3
N I~ '~
Key
1  tuft hole|surface
2 top of brpush head
3 bottom df brash head
4 tuft hole|ptane

Figure 1 — Tuft hole plane

3.7

Ty

period of oscillation of the pendulum

period, expressed in seconds, s, of a single complete oscillation of the pendulum, oscillating at angles of
oscillation of less than 5°, on average, to each side of the vertical

[SOURCE: ISO 13802:2015, 3.3]

2 © IS0 2022 - All rights reserved
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3.8

centre of percussion

point on a pendulum at which a perpendicular impact in the plane of swing does not cause reaction
forces at the axis of rotation of the pendulum

[SOURCE: ISO 13802:2015, 3.4]

39

pendulum length

Lp

distance between the axis of rotation of the pendulum and the centre of percussion (3.8), equal to an
equi aterrt—theoreticat }qudu}uul mass—eoncentrated—at—the yuiut whieh sivco the—same periOd of

oscillation, T, (3.7), as the actual pendulum

Note [l to entry: The pendulum length is expressed in metres.

3.10
impact length
distgnce between the axis of rotation of the pendulum and the pendulumystriking edge

3.11
end-rounding
procedure of manufacturing toothbrushes to eliminate the sharpédge of the free end of filgments (3.3)

4 Requirements
4.1 | Pass-fail criteria

4.1.1 Pass-fail criteria except for filament end-rounding

Eight manual toothbrushes shall be tested:1f none of the eight manual toothbrushes fail, the sample set
passes. If one sample does not meet the'minimum requirement, test another eight manual tdothbrushes.
If no[more samples fail, the toothbrush'passes. If two or more samples out of the 16 fail, thg toothbrush
fails,

4.1.21 Pass-fail criteria forfilament end-rounding

All filaments from three-tufts from three randomly selected toothbrushes shall be used for this test.
If th¢ brush head eontains two or more types of filaments, test all the filaments from three tufts of
each|type. If non€6fthe three toothbrushes fail, the sample set passes. If one sample does pot meet the
minimum requik€ment, test another three toothbrushes. If no more samples fail, the toothbfush passes.
If twp or moresamples out of the six fail, the toothbrush fails.

4.2 | Physical inspection

The toothbrush shall be intact and free of visible contamination and sharp or rough surfaces when
examined according to 5.3.

4.3 Tuft retention

The tuft removal force shall be not less than 15 N when tested according to 5.4.

4.4 Handle impact strength

When tested in accordance with 5.5, the handle should not fracture. If the handle does fracture,
however, the minimum absorbed energy at fracture shall be 0,8 ].

©1S0 2022 - All rights reserved 3
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4.5 Fatigue resistance

The toothbr

ush shall complete 75 000 cycles without breaking when tested according to 5.6.

4.6 Fatigue resistance after chemical challenge

The toothbrush shall comply with 4.5 after being subjected to a chemical challenge according to 5.7.

4.7 Filament end-rounding

The percen

age of filaments without sharp geometries at the tips shall be at least 50 % to prov

ide a

level of safe

This requirsg
outside diar]
non-synthet
types of ma

5 Testm

5.1 Samp

Obtain the t
this documg

5.2 Gene

Conduct the

5.3 Physi

Inspect the
inspection t

5.4 Tufty

54.1 App

y in-use for the oral soft tissues when tested according to 5.8.

ement does not apply to particular filament types which are very thin (less than 0,1
heter) or have no sharp edges (e.g. tapered, feathered, with split tips, or sphefical cap)
ic filaments, where applying an end-rounding process is inappropriate or impossible. T
hual toothbrushes should be evaluated for safety in-use appropriately.

ethod
ling

nt.

ral test conditions

tests using dry toothbrushes at (23 + 5) °€and relative humidity of (50 * 10) %.

cal inspection

Loothbrush and related accessoriés using normal acuity without magnification. Use t4
p detect sharp or rough surfaces.

‘etention test

aratus

5.4.1.1 Gijipping unitto secure the brush head, having a structure such that compressive foi

not induced

on the tufts. See Figure 2.

54.1.2 Cl

mm
or to
hese

bothbrushes for testing as manufactured and not modified in any way except as specified in

ictile

ceis

lamp

mp, for securely holding all of the filaments in one tuft, for example, a tuft-gripping c
or a Collet cpﬁ‘#‘_rﬁ_‘_r_&ﬁﬂ‘m‘—ﬁ_ruc Used to grip a tuft, and consisting of an outer shell that stips over the fitamentsand a

probe which screws into the shell, pinching the filaments between it and the shell.

5.4.1.3 Apparatus for applying, measuring and indicating the removal force, for example, digital
force gauge or universal testing machine (force range: 5 N to 50 N, accuracy: 0,1 N, range of pulling

speed: 20 m

m/min to 100 mm/min).

5.4.2 Procedure

Place the toothbrush in the gripping unit (5.4.1.1) and lock it into place so that the clamp (5.4.1.2) pulls
the tuft along the long axis of the tuft, without any twisting. Do not compress the tufts during or after

placement.

© IS0 2022 - All rights reserved
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Place the clamp on the filament tuft, ensuring that all the filaments from one tuft only are clamped; do
not include filaments from the surrounding tufts. Secure the filaments from the tuft at approximately
the mid-point of the tuftlength. Record the force required to pull out the tuft using the testing apparatus
(5.4.1.3).

Test two non-adjacent tufts of each type (if available).

1

.l

)

Q
VA

R
o000 00

K

© &6 6 6|0

1  Brush head
2 brush head gripping device

Figure 2 — Example of gripping unit for tuft retention test

5.5 | Handle impact test

5.5. Apparatus

5.5.1.1 Clamping unit, to hold the toothbrush handle (see Figure 3). The clamping unit consists of the
main block (key item 4) and the holding blocks (key items 6 and 7) as shown in Figure 3. The holding
blocks can be moved by screws. The radius of the internal edges of the main block and the holding
blocks shall be (4,0 + 0,1) mm.

5.5.1.2 Impact tester, with the striker for pendulum.

© IS0 2022 - All rights reserved 5
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5.5.1.3 Striker for pendulum, made of hardened steel, with a cylindrical surface having a radius of
curvature of (0,80 + 0,20) mm, with its axis horizontal and perpendicular to the plane of swing of the
pendulum.

Ly

QW 3

Key
tuft hole[plane

hitting ppint for the striker edge
top plang of the clamping unit
main block

bottom flane of the clamping unit
lower hdlding block

upper hqalding block

O N O U1 W N

centre of the tuft hole area

~
iy

length

NOTE The open arrow in thefigute shows the striker direction.

Figure 3 — Clamping unit to hold toothbrush

5.5.2 Profgedure

Hold the togthbrush handle using the clamping unit (5.5.1.1) with clamping torque (0,70 + 0,03)|N-m.
Ensure that the tuft hole plane (see Figure 3, key item 1) is perpendicular to the bottom plane of the
clamping unit (see Figure 3, key item 5). The metal plate(s) can be used as the spacer to adjust the angle.
Set the clamping unit on the impact tester so that the striker edge can hit the toothbrush handle at the
centre of the tuft hole area (see Figure 3, key item 8) from the opposite side of the tuft hole surface (see

Figure 3, key item 2).

The length, L, between the top plane of the clamping unit (see Figure 3, key item 3) and the centre of
tuft hole area (see Figure 3, key item 8) is 55 mm. Any curvature of the corners (R4) of the clamping
unit shall not be taken into account for L,.

NOTE1 The impact velocity of the striker is dependent on the height of the striker at the beginning of the
test, or the vertical distance of fall of the pendulum striking edge. This height is a function of the length of the
pendulum arm and the angle of the arm at the beginning of the test. The velocity of the striker edge at impact can
be calculated by the following formula:

6 © IS0 2022 - All rights reserved
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V= (2gh)05

where

%4 is the velocity of the striker at the moment of impact, in metres per second;

g is the local gravitational acceleration, in metre per second squared;
h is the vertical distance of fall of the pendulum striking edge, in metres.
NOTE 2 ___ASTM D256-10 sets the vertical distance of the pendulum striking edge to be (610 * 2,0) mm, which

will ¢

Ensu
perc

1SO 1
lengt
cons

Dete
the f

where 412 equals 39,48.
Apply an energy (initial potential energy) of (2,75.£0,10) J.
The test result is divided into fractured (F) or'not fractured (NF). When the toothbrush
meagure the angle of the pendulum and caletfate the absorbed energy, E,, from the followi}
B, = WR(cos - cos a)
whertte
W isthe striker weight, in Newtons;
R is the distance between the axis of rotation and the centre of gravity, in metres;
&« is the angle at the test starting position, in degrees;

5.6

i is the' angle after breakage of the specimen, in degrees.

roduce a velocity of the striking edge at the moment of impact of approximately 3,5 m/s.

re that the distance between the line of contact of the pendulum striking edge'and t
1ssion of the pendulum is less than 2,54 mm.

3802 states that the impact length shall be within 1 % of the pendulum length. Since th
h can vary with machines, the ASTM D256-10 tolerance value of +2,64 mm was c
stent across laboratories instead of the 1 % value specified in ISO 13802.

Fmine the pendulum length, Lp in metres, from the period of the oscillation, Tp, in se
bllowing formula:

b = (9/4T?)T 2

he centre of

e pendulum
hosen to be

Cconds, using

s fractured,
g formula:

Fatigue resistance test

5.6.1 Apparatus

5.6.1.1 Block for holding the toothbrush body stationary, having a ridge for supporting the
toothbrush at (55 * 1) mm from the centre of the brush head and a gripping unit for locking the handle
of the toothbrush in place.

5.6.1.2 Apparatus for applying a (4,0 + 0,1) N force to the brush head and then fully relieving
the force.

5.6.1.3 Apparatus for counting the number of cycles completed.

© IS0 2022 - All rights reserved
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5.6.1.4 Apparatus for stopping the application of force.

a) Completion of the required number of cycles.

b) Handle breakage.

5.6.2 Procedure

Cut the filaments and any other attachments, flush to the brush head. Protect the brush head by covering
the head with adhesive tape (thickness: less than 0,2 mm). Place the toothbrush against the block with
the tuft hole plane perpendicularly facing the applied force. Lock the toothbrush in place, ensuring that
the ridge is gt {55+t mmrfronr thecentre of the brustriread:

NOTE Ifthe test specimen cannot be locked in place due to its configuration, embed the specimén in ¢poxy
resin or dentfl stone, ensuring the surface level of epoxy resin or dental stone is at (55 + 1) mm from the cenftre of
the brush head.

Apply a (4,01 0,1) N force to the centre of the brush head perpendicularly to the tiift hole plane|with
minimal impact and then fully relieve the force. Repeat a maximum of 75 000 cyeles at (50 + 10) cy|cles/
min or untilthe handle breaks. Record the breakage if it is induced at less thanZ5°000 cycles.

5.7 Fatigpe resistance test after chemical challenge
5.7.1 Apparatus and chemicals

5.7.1.1 Apparatus for mixing the chemical challenge solition, for example, stirring bar or mixer.
5.7.1.2 Cdntainer, that can be sealed and is chemicallyinert, for example, a glass bottle.
5.7.1.3 Chemical components, of purity and of the amounts listed in Table 1.

Table 1 — Quantity and purity of products used

Comppnent Purity Amount CAS number Synonynis
% g

Ethgnol 96 100 64-17-5 Ethyl alcohjol
L-canvone 98 1,5 6485-40-1 —
L-menthol 98 1,5 2216-51-5 —
Sodium layryl sulfate 95 15,0 151-21-3 —
Glycgrine 98 200 56-81-5 —
Watter [SO 3696:1987, Grade 3 682 7732-18-5 —

5.7.2 Prokeedure

Add 1,5 g of L-carvone, 1,5 g of L-menthol and 15,0 g of sodium lauryl sulfate to 100 g of ethanol in
the container (5.7.1.2) and stir well using the mixing apparatus (5.7.1.1). Add 250 ml of Grade 3 water
in accordance with ISO 3696:1987 and stir well to obtain a clear solution. Add 200 g of glycerine and
432 ml of Grade 3 water in accordance with ISO 3896:1987 and stir to obtain clear solution.

Place the brush head and at least 80 % of a total length of the toothbrush in the chemical challenge
solution. After 24 h without agitation, remove the toothbrush, rinse with Grade 3 water in accordance
with ISO 3696:1987 and shake off excess water. Perform the test as required in 5.6 (fatigue resistance
test).

8 © IS0 2022 - All rights reserved
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