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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 1SO
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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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan

the technical committees are circulated to the member bodies for voting. ‘Publication
Standard requires approval by at least 75 % of the member bodies casting-a vote.

P

[«

rawn to the possibility that some of the elements of this document may be the subject of
nall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 106, Dentistry; Subcommittee SC 7, Ora

edition of 1ISO 11609 cancels and replaces the first @dition (ISO 11609:1995), which has
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Introduction

Dentifrices should not cause any adverse reactions to the oral soft tissues when used in accordance with the
manufacturer's recommendation for frequency and duration of use, nor cause any known side effects.

Guidelines on assessing the claimed or implied efficacy of dentifrices for the prevention or control of oral
conditions can bhe found thraugh the 1US Food and Drug Administration[3]_the American Dental Associationl4]

and the Commission Work Project (8-95) of the FDI World Dental Federation!16l.

© 1SO 2010 — All rights reserved \"
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INTERNATIONAL STANDARD ISO 11609:2010(E)

Dentistry — Dentifrices — Requirements, test methods and
marking

1 Scope

This International Standard specifies requirements for the physical and chemical properties.of dnlsntifrices and
provifles guidelines for suitable test methods. It also specifies requirements for the marking, Jabelling and
packaging of dentifrices.

This [nternational Standard applies to dentifrices, including toothpastes, destined to'be used by the public on a
daily pasis with a toothbrush to promote oral hygiene.

Spedfic qualitative and quantitative requirements for freedom from biological-and toxicological hagards are not
inclugled in this International Standard. These are covered in ISO 7405['1ahd 1ISO 10993-1[2].

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 th¢ referenced
document (including any amendments) applies.
ISO 1942, Dentistry — Vocabulary

ISO 3696, Water for analytical laboratory-use — Specification and test methods

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

Interpational Nomenclature,of Cosmetic Ingredients (INCI), in International Cosmetic Ingredient Oictionary and
Handbook")

3 Terms and,definitions

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

31
dentifrice
any substance or combination of substances specially prepared for the public for hygiene of the accessible
surfaces of teeth and surrounding tissues

3.2
toothpaste
any semi-solid dentifrice preparation presented in the form of a paste, cream or gel

NOTE The products’' common constituents are abrasives, humectants, binders, surfactants, flavourings, fluorides and
other agents for oral health benefits.

1) Nomenclature developed by the Personal Care Products Council (Formerly CTFA). Available at:
http://www.ctfa.org/council-bookstore.

© 1SO 2010 — All rights reserved 1
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single-unit container
container of dentifrice marketed to individual consumers

3.4
primary con

tainer

container that is in contact with the product

4 Requirements relative to the physical and chemical properties of dentifices

41

411

The total flu
one of the pr

Other validaf

[29)).
4.1.2 Total
The amount

Total fluoride

Total fluoride concentration

ride concentration shall not exceed a mass fraction of 0,15 % when tested,in"accordancs
bcedures given in Annex C.

ed methods of similar sensitivity and accuracy may be used (see References [5] to [12], [28

fluoride in a single-unit container

bf total fluoride in a single-unit container shall not exceed. 300 mg.

This requirement does not apply to containers of dentifrice to.be-dispensed under supervised conditig

community-b

ased caries prevention programmes such as school tooth brushing programmes.

4.2 Heavy metals

The total makimum concentration shall not exceed 20 mg/kg.

Test in accofdance with References [13], [14], or [15], or another validated method of similar sensitivit
accuracy.

4.3 pH

When tested

4.4 Micro

in accordance with-5.1, the dentifrice shall have a pH below 10,5.

biology

Testing for microbiolegical contamination shall be carried out according to References [17] to [22] and [

[38] or any o

her‘validated method of equivalent sensitivity, accuracy and specificity.

with

] and

ns in

and

1] to

4.5 Abrasivity

The abrasivity of the dentifrice shall not exceed the following limits for dentine:

— 2,5 times that of the primary reference material, if using the procedure specified in Annex A; or

— 2timest

hat of the primary reference material, if using the procedures specified in Annex B.

© 1SO 2010 — All rights reserved
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The abrasivity of the dentifrice shall not exceed the following limits for enamel:

— 4 times that of the primary reference material, if using the procedure specified in Annex A; or

— 4 times that of the primary reference material, if using the procedures specified in Annex B.

Test in accordance with 5.2 or 5.3 or any other validated method of similar sensitivity and accuracy.

4.6

Stability

The dentifrice shall show no deterioration that may affect compliance with this International Standard after

being
temp

4.7
The

abse
used

5 1

5.1

Susp|
comg
elect

5.2

Dete
mate
Anne

Othe
exan

5.3

Dete
mate
Anne

subjected to one of the ageing procedures specified in 5.4 or after 30 months of ster
erature. If deterioration is detected, the dentifrice shall be labelled with an expiry date.

Readily fermentable carbohydrates
jentifrice shall not contain readily fermentable carbohydrates. Compliance shall be estab

nce of such compounds in the complete formula or by performing tests™in accordance wi
analytical methods.

[est methods

Determination of pH
end one part by mass of the dentifrice into threeparts by mass of water for analytical I3

lying with ISO 3696 (grade 3). Determine the pHuof the suspension within 10 min, using a
ode assembly.

Determination of dentine abrasivity

mine the mean relative abrasivity. compared to the primary reference sample, or any otk
Fial calibrated to the primary reference sample for human dentine, using one of the method
X A or B.

ple References [23]cand [24].

Determination’ of enamel abrasivity

mine the.mean relative abrasivity compared to the primary reference sample, or any otk
rial calibrated to the primary reference sample for human enamel, using one of the method
X A‘QriB.

age at room

ished by the
h commonly

boratory use
H-meter and

er reference
5 specified in

[ validated measurement.methods on dentine of similar sensitivity and accuracy may be lised; see for

er reference
5 specified in

Other validated measurement methods on enamel of similar sensitivity and accuracy may be used; see for
example References [23] and [24].

5.4

Determination of stability

For the accelerated ageing procedure, the dentifrice shall be stored in its original container at 40 °C + 2 °C at
75 % + 5 % relative humidity for three months or at such conditions of time and temperature as will simulate
storage at room temperature for 30 months[25]. Following storage, test the product according to this
International Standard.

©1S0
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6 Marking and labelling

With the exception of small single units (less than 10 ml), all primary containers shall be marked with the
following information:

a)
b)
c)
d)
e)

f)

9)
h)

7

the word “dentifrice” or equivalent (see Clause 3);

the trade name;

the name and contact information of the manufacturer or responsible distributor;

the tracK
a compl

the cond
or both;

the net

the exp
30 mont

a safety
concent

ing code that includes an intelligible production date;
bte list of ingredients according to the International Nomenclature of Cosmetic Ingredients (Il

entration and type of fluoride, if present, expressed in micrograms per gram, or-percent by 1

olume, in millilitres, or net mass in grams, or both;

ry date, expressed according to ISO 8601, if the period of stabjlity (shelf-life) is less
ns;

notice regarding the use, by children below six years. of age, of dentifrices contg
ations of fluoride of 1 000 ug/g or more.

Packaging

The product
container or
so as to affe
described in

shall be packaged in such a way that upder normal conditions of handling and transpor
Hispensing system, or both, shall not contaminate or permit contamination of the dentifrice ir
ct its compliance with this International,Standard, after being subjected to the ageing proc
5.4,

iCl);

nass,

than

ining

{, the
side,
pdure
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Annex A
(informative)

Abrasivity test procedure — American Dental Association (ADA) method

AA1

General

This
labor

A.2

A reg

A3

A.3.1

annex identifies the specific procedures for determination of the dentifrice abrasivity ‘Us]
htory method (261,

Sampling

resentative sample shall be taken from at least two batches.

Procedure

Standard reference abrasive

The

abragived) is also availablel?7]. For the procedure specified in BSI 5136[30, a chalk reference der
available.

A.3.2 Apparatus

A.3.21 Brushing machine

A crgss-brushing machine is the apparatus of choice?). The apparatus should have eight positiof
specimens. A toothbrush shall-be’ positioned to pass reciprocally at a small angle (= 5°) over
specimens, with a designated-tension on the brush, while immersed in a dentifrice slurry. ]
traversed by the brush should not be longer than the brush head so that the specimen does not

with
shou
the s
vane

settling to thebottom of the slurry container.

rimary reference abrasive is from a specific lot of cal¢idm pyrophosphate?). An alternate, sil

he brush. The mechanism for holding the dentifrice slurry may vary with different machine
d allow for easy-removal of the slurry sample. It is important to have some mechanism for th
urry while the’brushing is taking place. A convenient method to accomplish this is to attach 1
5 just belowsthe brush head. As the brushing takes place, these vanes will prevent the 3

ng the ADA

ca reference
tifrice is also

s for holding
the mounted
[he distance
lose contact
designs, but
e agitation of
ubber mixing
brasive from

2) Reference calcium pyrophosphate is available from Odontex Inc., 3030 Campfire Dr., Lawrence, KS 66049, USA,

http://www.odontexusa.com. This information is given for the convenience of users of this document and does not

consti

tute an endorsement by ISO of this product.

3) Alternate reference silica (Sident®) is available from Evonik, Rodenbacher Chaussee 4, 63457 Hanau Wolfgang,
Germany, Arnold.Storeck@EVONIK.com. This information is given for the convenience of users of this document and
does not constitute an endorsement by ISO of this product.

4) An acceptable product is available from Sabri Dental Enterprises, Inc., 1404 Brooke Dr., Downers Grove, IL 60515,
USA, http://www.sabridentalresearch.com. This information is given for the convenience of users of this document and
does not constitute an endorsement by ISO of this product.
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A.3.2.2 Radioactivity detector

The two recommended methods for the determination of the radioactivity of the used dentifrice slurries are a
Geiger-Muller planchet counter and a liquid scintillation detector. The use of the Geiger counter requires that
the samples be dried under defined controlled conditions. The liquid scintillation method has the advantage of
reading directly from the slurry.

Counting should be done for a period expected to reduce the alpha value for counting error to less than 2 %.
Counting should be performed for a minimum of 1 000 counts and for at least 1 min. The number of brushing

strokes may

be increased if counting times become too long.

A.3.3 Preppration of tooth specimens

A.3.3.1 Dentine specimens

A.3.3.1.1 $election

Human root |[dentine of extracted permanent teeth are used as the substrate. Single-rooted teeth that|were
vital at extragtion should be selected. An exception, because of the small size, are /mandibular incisors: fhese
should not b¢ used. The specimen should be at least 14 mm long and 2 mm wide_at the narrow end. All|roots
shall be carigs-free and free of anatomical defects. After extraction, the roots should be stored in a neutralized

solution that

A.3.3.1.2

Scrape the r
root tips usin

A3313 |

For each set

disinfects but does not alter the physical properties.

Preparation

bots clean of all soft tissue and as much cementumas’possible. Then remove the crown an
g a separating disc under a flow of water.

rradiation

of eight specimens to be irradiated, add-one or two extra roots for use in correction factors.

the specimens in disinfection solution and submit\to a nuclear reactor for irradiation. The neutron flux s

be sufficient
reactor (abo

fast neutrons
good laborat
radiation and

is 14,3 days

A3.3.14

to produce about 1 mCi of 32P beta radiation after several hours. Elevated temperatures

e 65 °C) should be avoided«.A-specific position shall be requested to shield the samples
and gamma radiation. Handling of the irradiated specimens should be done with care
ory practice. The specimens should not be used during the first half-life because of e
should be used before the end of the third half-life because of lack of activity. The half-life g
50 the usable life span’of a set of teeth is four weeks.

ounting of specimens

Mount the specimens:individually in a mould in cold-cure methyl methacrylate resin such that either the b

or lingual su

ace ‘protrudes at least 2 mm above and parallel to the resin. Orient the mould in the bru

d the

Pack
hould
n the
from
using
cess
f 32p

uccal
shing
the

machine suh that the d|rect|on of brushmg is perpend|cular to the long dlmen3|on of the root Storp

mounted spec

NOTE

A33.2 En

A.3.3.21

The type and configuration of the mould depends on the holder of the brushing machine.

amel specimens

Selection

Selection criteria for enamel specimens are the same as for dentine. The enamel specimens should be
obtained from human maxillary incisors.

© 1SO 2010 — All rights reserved
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A.3.3.2.2 Preparation

The entire labial surface of the specimen is used after removing the root. Clean the enamel in the same way
as the root.

A.3.3.2.3

Irradiation

Irradiation of the enamel is identical to the method used with the roots. The roots and enamel specimens may
be packed together for submission to the reactor.

A.3.3.24 Mounting

Moun
paral

A.3.

The

plang.

Storsg
disca
betwg

set the tension of the brush on the specimen to 150 g using.a Chatillon spring gauge or equ

tensi
upon

A.3.!

The
dilue
homg
all
Visco|

refergénce abrasive or any powder being tested.

A.3.6 Reference abrasive slurry

Using
The

this i
conv

water.

t the enamel specimens in the same way as the roots. The labial surface shall protrude 2
el to the resin surface.

I Toothbrushes

oothbrushes®) used should have nylon filaments about 10 mm in lengthi"Filament ends s

the brushes in water overnight prior to their first use and then‘keep them in water U
rded. Use a new set of brushes for each set of teeth. Do nGt,remove the brushes from
pen runs but raise the tufts off the specimen so as not to behd the bristles. At the beginning

bn should be rechecked at least twice daily. The method of adjusting the tension will va
the type of mechanism on the brushing machine.

b Reference diluent

iluent is a 0,5 % carboxymethylcellulose«(7MF CMC)®) solution in 10 % glycerine. To prep
t, heat 50 ml of glycerine to 60 “€-and add 5g of CMC while stirring. When th

lask and add 900 ml of distilled water. Allow to cool but continue stirring slowly overnight. Tq
Sity, allow the solution to stand\overnight before using. This solution is used to make up s

the reference/material described in A.3.1, dilute 10 g of the abrasive with 50 ml of the di
same ratio isdused for all powders. It is possible for the reference abrasive to be used as &
5 the case, \it"shall be made up as a 40 % abrasive dentifrice with the rest of the const
pntional ‘dentifrice components. The slurry is then made using 25 g of reference dentifrice

P mm and be

hould lie in a

ntil they are
the machine
of each run,
ivalent. This
y depending

are 1 | of the
B mixture is

-

geneous, add another 50 ml of heated glycerine and continue stirring for 60 min. Transfer the solution to

stabilize the
lurries of the

uent (A.3.5).
dentifrice. If
tuents being
and 40 ml of

5) Acceptable toothbrushes are available from Odontex Inc., 3030 Campfire Dr., Lawrence, KS 66049, USA,
info@Odontexusa.com. This information is given for the convenience of users of this document and does not constitute an
endorsement by ISO of this product.

6) An acceptable CMC is available from Hercules Incorporated, Aqualon Division, 1111 Hercules Road, Hopewell,
VA 23860-2782, USA, http://www.herc.com/aqulon/. This information is given for the convenience of users of this
document and does not constitute an endorsement by ISO of this product.
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A.3.7 Dentifrice slurries

To prepare the test slurries, add 40 ml of water to 25 g of each dentifrice. For the machine, prepare eight
slurries of each dentifrice. This dilution produces a final slurry volume and concentration similar to those of the
reference abrasive slurry. All slurries (reference and test) should be used shortly after preparation and after
vigorous mechanical stirring to prevent particles from settling.

A.3.8 Preconditioning of tooth specimens

A.3.8.1 Dentine

To reduce the variation caused by dentine surface differences, precondition the specimens prior to each use.
The preconditioning treatment consists of brushing with a slurry of the reference abrasive but net taking a
sample. The| first time dentine specimens are used, the preconditioning should be for 6 000 strokes. [Each
successive daily run should begin with a shorter preconditioning brushing of 1 000 strokes. The/tension ¢f the
toothbrush op the roots shall be 150 g.

Discard the preconditioning slurries.

A.3.8.2 Enjamel

Precondition|ng of the enamel is similar to that of the dentine, except that 107000 strokes are used prior {o the
first use and |1 000 strokes are given at the beginning of each day.

Discard the preconditioning slurries.
A.3.9 Test|design

A.3.9.1 Tept design for dentine

The test des|gn may be either a sandwich design.orya Latin Square design. The sandwich design is such that
a set of refefence slurries is run (pre-test), followed by a set of the first test slurries. These are followed by a
second set ¢f reference slurries (post-test). This second set of reference slurries then acts as the pre-test
slurries for tHe next test group. This continues until all the test groups are run.

The Latin Square design is such that a-set of reference slurries is run first. All the test groups are randorized
over the eight brushing heads for-the next few runs (depending on the number of test groups). Then a|post-
test reference set of slurries is rtin-as the final procedure.

In both test designs, the brush tension is set at 150 g and brushing is performed for 1 500 to 3 000 strpkes,
depending o the radioactivity level of the specimens.

A.3.9.2 Tept designh for enamel

The test deslg epameHsidenticaltoth fre- f ¥ 500
depending on the activity of the specimens.

A.3.10 Sampling of slurries

The sampling of the slurries following the brushing is identical for both dentine and enamel. An aliquot of each
slurry is removed immediately following brushing. The size of the aliquot will depend upon the counting
method and equipment, but 3 ml is usually adequate to provide a detectable level of radioactivity. A
convenient method for removing the sample is a syringe fitted with a blunt needle. Take care to ensure there
is no carry-over between samples. This can best be done by a complete rinsing of the syringe between
samples. It is also important to remove the same quantity of sample from each slurry. Dry the sample if a
planchet counter system is being used to detect the radioactivity. If drying is needed, the samples should be
air-dried for a least 1 h and then dried in an oven at 60 °C with forced air overnight.

8 © 1SO 2010 — All rights reserved
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A.3.11 Correction factors

A.3.11.1 General

Correction factors are needed for both dentine and enamel abrasion tests when using the planchet counting
method and are identically prepared in both methods. When testing dentifrices with abrasive systems different
from the reference material, the self-absorption and backscattering characteristics of the abrasives for beta
radiation may also differ. Real differences in abrasivity may then be significantly distorted. The correction
factor is a means of reducing this variable. The correction factor is determined in different ways depending on
the counting method used.

A.3.11.2 Preparation of correction factor slurries for Geiger-Miiller planchet counting
Dissq@lve one piece of irradiated dentine (or enamel) in 5 ml of concentrated HCI. Transfer-the |solution to a
250 ml volumetric flask and add water to the mark. Add 1,0 ml of this radioactive solution to slurries of the
refer¢gnce abrasive and to each of the test abrasives prepared in the same manner as-in the test. [To neutralize
the acid, add 1,0 ml of 0,5 mol/l NaOH. Mix the slurries thoroughly, sample, and ‘dry the samplés along with
thosg from the test runs. Do not brush with these correction factor slurries.

These samples are counted along with the test samples.

A.3.11.3 Calculation of correction factors

The gorrection factor, C;, to be applied to all count values of thextest sample is calculated as in Equation (A.1):

(A1)

wher

1%

-

. are the mean counts for four referénce samples;

-

[, are the mean counts for four test samples.

A.3.11.3.1 Correction factors for liquid scintillation counting

The ¢orrection is determined with regard to the amount of sample mixed with the scintillation cocktail. Each
sample is weighed andZhe net count per minute (CPM) is divided by the mass to get a net CPM per gram of
slurry. These net ©€PM-per-gram values are then used in calculating abrasivity in place of net|CPM values
according to A.3:13; and there is no C; term.

A.3.11.3.2;Correction factors for liquid scintillation detection

Self-absorption and back Most modern
liquid scintillation equment will automahcally colour-correct so this is not a problem The dlfferences in mass
of the samples do need to be accounted for in the calculation. To do this, each sample taken after brushing
needs to be weighed to an accuracy of 0,01 g.

A.3.11.3.3 Applying the correction factor

Before calculating the relative abrasion values, the net CPM of each slurry is divided by the mass of the slurry
used to get a net CPM per gram of slurry. These values are then used in the calculation of relative abrasive
values.

© 1SO 2010 — All rights reserved 9


https://standardsiso.com/api/?name=0778598ff98ef4199db5a484857af030

ISO 11609:2010(E)

A.3.12 Calculation of abrasivity using Geiger-Miiller counting
A.3.12.1 Dentine abrasivity
The dentine abrasivity, 4, of the test dentifrices (or abrasives) is calculated as in Equations (A.2) and (A.3):

C'pre + Cpost

Crmr = A2
mr 2 ( )
where
Conr s the mean reference net CPM;
Core I8 the pre-net CPM;
Coost 15 the post-net CPM.
1
AD:QX OOXCmt (A3)
Cmr

Ap  is the dentine abrasivity;
C;  isfhe correction factor;
Cnt isthe mean test dentifrice net CPM;

Cpr  is the mean reference net CPM.

A.3.12.2 Enpmel abrasivity

The enamel gbrasivity, A, of the test dentifrices(or abrasives) is calculated as in Equations (A.4) and (A[5):

E pre + Cpost

Crr = A4
mr 5 (A4)
where

Conr s the mean reference net CPM;

Core I8 the pre=net CPM;

Cpost  Isthepost-net CPM.

Cix10xC
gy =1t (A.5)
le’

where

Ag  is the enamel abrasivity;,
C;  is the correction factor;
Cnt is the mean test dentifrice net CPM,;

Cyr is the mean reference net CPM.

10 © ISO 2010 — Al rights reserved
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A.3.13 Calculation of abrasivity using liquid scintillation

A.3.13.1 Dentine abrasivity

The dentine abrasivity, 4p, of the test dentifrices (or abrasives) is calculated as in Equations (A.6) and (A.7):

Gpre + Gpost

Gur = 5 (A.6)
where
For  is the mean reference net CPM per mass of slurry, in grams;
Fore is the pre-net CPM per mass of slurry, in grams;
U oost is the post-net CPM per mass of slurry, in grams.
0= (A7)
wherg
4p is the dentine abrasivity;
"t IS the mean test dentifrice net CPM per mass of slurry, in grams;
" 18 the mean reference net CPM per mass.ofislurry, in grams.
A.3.13.2 Enamel abrasivity
The ¢namel abrasivity of the test dentifrices_(or abrasives) is calculated as in Equations (A.8) and|(A.9):
G = M (A.8)
wherg
7 is the mean-reference net CPM per mass of slurry, in grams;
Uore is theypre-net CPM per mass of slurry, in grams;
Doost isithe post-net CPM per mass of slurry, in grams.
L 10X Gy (A.9)
Gmr
where

Ag  is the enamel abrasivity;

G, is the mean test dentifrice net CPM per mass of slurry, in grams;

mt

G, is the mean reference net CPM per mass of slurry, in grams.

mr
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Annex B
(informative)

Determination of relative dentifrice abrasivity to enamel
and dentine by a surface profile method

B.1 Generat

This method] based on a modification of BS 5136:1981[30], may be used as an alternative to the radio-trafer
method (see|Annex A).

B.2 Apparatus

B.2.1 Contact profilometer, or similar instrument with a sensitivity to < 0,1 ym {eZg. Surfometer or Syrftest
SV-20007)], [or a non-contact profilometer, or similar instrument with*a sensitivity to <O[1 ym
[e.g. Proscar) 20009)].

B.2.2 Lapping and polishing unit [e.g. the Kent 3 automatic lapping“and polishing unit?)], with sequntial
silicon carbide disks up to P1200.

NOTE Ofher methods of polishing enamel and dentine to conform\with the baseline requirements for specimens can
be used (e.g. liamond powder).

B.2.3 Brughing machine as detailed in A.3.2.1.

NOTE Sgme machines have less than eight specimen positions, but can be used provided the n valle for
specimens/treptment is reached.

B.2.4 Manpal toothbrush as detailed in A.3.4.
B.2.5 Standard reference abrasive-as-detailed in A.3.1, being either pyrophosphate or silica abrasives. Do

not use the BSI chalk reference, i.e. BS 5136[30] abrasive, in an attempt to harmonize the relative dgntine
abrasivity (RDA) measurement radie-tracer and profilometry methods.

B.3 Prepgration of enamel and dentine specimens
B.3.1 Use humantcaries-free, erupted or unerupted permanent teeth from subjects under 40 years old.

NOTE 1 Lgwerjincisors may be unsuitable because of their small size.

NOTE 2 In certain countries human teeth may not be readily available, in which case bovine teeth can be used.

7) Surfometer is the trade name for a product supplied by Planar Products Ltd., Sunbury on Thames, UK; and Surftest
SV-2000 is the trade name for a product supplied by Mitutoyo, Andover, UK. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of these products.

8) Proscan 2000 is the trade name for a product supplied by Scantron Industrial Products Ltd., Monarch Centre, Venture
Way, Taunton, UK. This information is given for the convenience of users of this document and does not constitute an
endorsement by ISO of this product.

9) Kent 3 is the trade name for a product supplied by Kermet International Ltd, Maidstone, UK. This information is given
for the convenience of users of this document and does not constitute an endorsement by ISO of this product.
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B.3.2 Remove all soft tissue remnants by scraping with a suitable instrument (e.g. curette, scalpel, etc.),
sterilize the teeth with sodium hypochlorite for at least 24 h and store in a suitable medium (e.g. sterile 0,9 %
saline).

NOTE Other antimicrobial and storage solutions can be used providing they are known not to alter the physico-
chemical properties of enamel and dentine.

B.3.3 Section the teeth at the amelo-cemental junction with a dental bur or disc. Use the coronal portion for
enamel specimens and the radicular portion for dentine specimens.

NOTE Depending on the size and morphology of the crown and roots, between two and four specimens each of
enamel and dentine may be obtainable from each tooth

B.3.4 Section the crown vertically in either a bucco-lingual or a mesio-distal direction. Similarly, section the
root portion vertically in half or quarters so that an outer portion of root surface is available for polishing.

NOTH In the case of molars, buccal, lingual, mesial and distal slices of enamel can be abtained. This is facilitated by
a diarhond-edged annular, circular cutting instrument.

B.3.5 Place the enamel and dentine portions, outer face down, in moulds| measuring
25 mm x 25 mm x 3 mm and embed in epoxy resin [e.g. Stycast 126610 Allow the resin to set for at least
24 h.

NOTH Other specimen-embedding resins can be used and the overall final dimensions of specimens can differ
depending on the dimensions of the specimen-holding positions of the brushing machine used.

B.3.§ Place the specimens on the automatic lapping and' polishing machine with the outer face of the
enamel or dentine on the polishing discs. Surface the(specimen with coarse abrasive papef, e.g. P180,
followed by fine abrasive paper of P1200.

NOTE If necessary, intermediate grit can be used; e.g. P600.
B.3.71 Ensure that the polishing procedureiresults in a flat surface with no more than an average profile of

0,3 pm measured by a profilometer.

refergnce dentifrice. Place two pieces of adhesive tape, e.g. PVC, parallel to each other to expgse a window
of enpmel or dentine approximately 2 mm wide. Keep the specimens hydrated during all preparatjon, abrasion
and measurement procedufes.

B.3.§ Use at least six enamel and. six dentine specimens for each dentifrice being evaluate{ and for the

B.4 [Preparation of reference dentifrice

B.4.1 Reference diluent

Prepfre the reference diluent as described in A.3.5.

B.4.2 Reference abrasive slurry

Use either the pyrophosphate or the silica reference abrasives listed in A.3.1. Prepare the slurry as described
in A.3.6 using the reference diluent (see A.3.5) or as a 40 % abrasive dentifrice.

10) Stycast 1266 is the commercial name for a product supplied by Hitek Electronic Material Ltd., Scunthorpe, UK. This
information is given for the convenience of users of this document and does not constitute an endorsement by ISO of this
product.
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B.5 Preparation of test dentifrice slurries

Prepare the test dentifrice slurries as described in A.3.7.

B.6 Reference dentifrice and test dentifrice brushing procedure

B.6.1 Place the dentine or enamel specimens in the countersunk wells of the brushing machine. Place a
sufficient volume of dentifrice slurry in the brushing machine reservoir to ensure that specimens are covered
by at least 3 mm of slurry. Brush specimens for a total of 10 000 strokes with a load of 150 g.

NOTE Ofe stroke corresponds to the forward and backward movement of the brush heads over the specimens
B.6.2 Rempove the specimens from the wells, wash under running tap water, remove the tape and’megsure
the depth of abrasion by profilometry as described below.

a) If the chpsen » value for enamel or dentine specimens per dentifrice slurry cannot be achieved in a gingle
brushing cycle, then repeat the cycle for that dentifrice with the remaining specimens placed intp the
maching and new brush heads and dentifrice slurry.

b) If a secgnd cycle or more cycles are necessary to achieve the n value, butot all counter-sunk wells are
required| for specimens, place resin blank specimens in the remaining wells in order to ensure a smooth
traverse|of the brush heads across the specimen chamber.

B.7 Profilometry method

B.7.1 Aften dentifrice slurry brushing, remove the tape from-specimens and re-measure using the opefrating

method for the particular profilometer.

a) For two{dimensional contact profilometers, take the profile from just inside the previously taped zgne of
the spegimen, across the exposed zone, andjust into the previously taped zone opposite. Calculafe the
mean from at least 100 z values across the) scan. Measure three scans from different points along the
exposed zone and calculate the mean of the three measurements.

b) For 3-D|contact and non-contact prefilometers, take a length in the X axis of the exposed window,|such
as 1 mn}. Scan at several micrometres along this zone, again from the edge of the previously taped kone,
across the treated zone, to/he/edge of the other previously taped zone. Calculate the mean of fhese
averagefl z values in micremetres, to the nearest 2 um, to give the abrasion value for that specimen.

B.7.2 Depg¢nding on the.number of specimens of enamel and dentine allocated to each reference an

dentifrice, ca

culate a jnean abrasive depth across the respective specimen group.

] test
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B.8 Calculation of relative dentine abrasivity (RDA) and relative enamel abrasivity
(REA) of test dentifrices using profilometry measurements

The reference dentifrice is considered to have an RDA value of 100 and an REA value of 10 respectively.

The following Equations (B.1) and (B.2) are used to calculate the RDA and REA respectively of the test
dentifrice:

A 100
Ap =—m1t4>< (B.1)
mr
At X10
e = Amt <19 (B.2)
Amr
wherge

4p s the relative dentine abrasivity (RDA) of the test dentifrice;
fg is the relative enamel abrasivity (REA) of the test dentifrice;
is the mean abrasion of the test dentifrice;

is the mean abrasion of the reference dentifrice.
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Annex C
(informative)

Testing of total fluoride in dentifrices

C.1 General

This annex fescribes two different methods for testing the total fluoride content of dentifrices contgining
fluoride. See|References [28] and [29] for other methods.

C.2 Methods

C.2.1 Total| fluoride in dentifrice (paste and gel): ADA method

C.2.1.1 Bagkground

This procedyre implements a diffusion technique which extracts the fluoride as HF from the dentifrice matrix
and then allpws measurement of the total fluoride using an ion-specific electrode. Sample preparation is
designed to pccount for the presence of calcium fluoride or silica-bound fluoride, or both, in the dentifrices
using ethylene diamine tetraacetic acid (EDTA).

C.2.1.2 Procedure

Coat the inside of polystyrene Petri dish covers (60 mmix 15 mm) with sodium hydroxide by placing 0,3|ml of
0,5 mol/l sodium hydroxide in ethanol and allowing the alcohol to evaporate. Accurately weigh approximately

1 g of paste.

to 8,0 by adding NaOH as necessary. Homogenize the mixture for 1 min and centrifuge 4 ml of the slu

14 000 r/min
4,0 mlof 70

Using a dilution ratio 1:10, add 10-mkof 0,1 mol/l EDTA solution with the pH previously adj

for 5 min using a centrifuge. Transfer 2,0 ml of the supernatant to the bottom of a Petri dish
o HCIO, and cover immediately with a sodium-hydroxide-coated Petri dish cover.

CAUTION —
does not w

Place the Pe}ri dish in an ovenyat 60 °C + 2 °C for at least 6 h.

Remove the|Petri dishes' from the oven and allow them to cool to room temperature. Remove the Petr

cover and
Transfer 1,0
for fluoride

This latter step shall'be done extremely carefully so that foam formed after adding H
t the Petri dish cover.

ash with™5,0 ml deionised water twice, resulting in a total volume of the solution of 10
|.of this solution to a 3 ml to 5 ml plastic beaker and add 1 ml of TISAB II. Analyse the so

Listed
ry at
. Add

cio,

dish
0 ml.
ution
e the

ing an ion-specific electrode. Prepare a five-point calibration curve and use it to determin

fluoride content of each dentiffice siurry.

C.2.2 Total fluoride in dentifrice: IS 6356

NOTE

C.221 Pri

This method is based on Indian Standard IS 6356(8l.

nciple

Sodium monofluorophosphate or fluoride ions are extracted with water from toothpaste and the extract is
fused with sodium carbonate to convert it into sodium fluoride. The fluoride content is then determined
potentionmetrically with the help of a fluoride-ion-sensitive electrode.

16
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