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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.

different types of ISO documents should be noted. This document was drafted in accordande\with the
editorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is|drawn to the possibility that some of the elements of this document may-bethe subj¢ct of
patent rights. ISO shall not be held responsible for identifying any or all such patent+ights. Detalils of
any patent rjights identified during the development of the document will be in thé)Introduction and/or
on the ISO list of patent declarations received. www.iso.org/patents

Any trade npme used in this document is information given for the conyvenience of users and doefs not
constitute ah endorsement.

The committee responsible for thisdocumentis ISO/TC 106, Dentistry;Subcommittee SC 7, Oral care products.
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Introduction

This International Standard describes a screening method for assessing the erosion potential of dental
hard tissues associated with the use of oral rinses.

The primary aim of this International Standard is to provide methodology for screening oral rinses for
the potential for tooth erosion.

Oral rinses should not cause adverse reactions to the oral soft and hard tissues when used in accordance
with the manufacturer’s recommendation for frequency and duration of use.

The :[ange of known side effects and biological hazards is wide and complex. The tissue inteLaction with
a constituent material alone cannot be considered in isolation from the overall device design. Thus,
in dgsigning an oral rinse, the choice of the best material with respect to its tissu€)interaction might
result in a less functional product, tissue interaction being only one of a number/of charalcteristics to
be cgnsidered in making that choice. Where a material is intended to interactwith tissug in order to
perfgrm its function, the biological response to this interaction can be evaluated.

© IS0 2013 - All rights reserved v
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INTERNATIONAL STANDARD ISO 28888:2013(E)

Dentistry — Screening method for erosion potential of oral
rinses on dental hard tissues

1 Scope

This International Standard specifies a screening method for the erosion potential of non-fluoridated
oral rimsesomdentatrard tissues:

The fesults of the screening method are intended for use in enamel and/or dentine erosionjmodels.

2 Normative references

The following documents, in whole or in part, are normatively refereneed 'in this docunjent and are
indigpensable for its application. For dated references, only the editien cited applies. For undated
referfences, the latest edition of the referenced document (including dany*amendments) applies.

[SO 18-2, Chemistry — Layouts for standards — Part 2: Methods of‘¢hemical analysis
ISO 1942, Dentistry — Vocabulary

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

3 Terms and definitions

For the purposes of this document, the tefms and definitions given in ISO 78-2, ISO 1942 and the
following apply.

31
dental erosion
progressive loss of calcified dental’hard tissue by chemical processes that do not involve bacfterial action

[SOURCE: ISO 1942:2009, 2.292]

4 Test method

4.1 | General

The riskwofienamel and dentine erosion due to oral rinses shall be assessed.

ThlS b afhodicintandnd e i dn st ol ot g A bt £ i Fo ATl s Fl i Ao o) Oral rinses
TICLIIUU IO TTILUTIITUC U YU l.ll UVIUCUIIIILIAar o \'\'llllls \v 2y l.lUL\,llLlul ITUI CI'UOIVUITIU AITTIVIT TTUVUIL TUdgLe .

In case a product fails the screening test, test methods that are more complex and close to clinical
conditions shall be applied.

4.2 Maximum decrease in pH
The maximum allowable decrease in pH of this test method shall be 1,0.

Should a decrease of the pH greater than 1,0 be determined, then the oral rinse fails this screening test.
In this case, test methods that are more complex and close to clinical conditions shall be performed in
order to establish the erosive capacity of the oral rinse as specified in ISO 16408.

© IS0 2013 - All rights reserved 1
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4.3 Reagents

4.3.1 Calcium chloride dihydrate (CaCl; 2:-H;0), reagent grade.
4.3.2 Citric acid (CgHgO7), reagent grade.

4.3.3 Potassium hydroxide (KOH), reagent grade.

4.3.4 Hydrochloric acid (HCl), reagent grade.

4.3.5 Sodjum azide (NaN3), reagent grade.

4.3.6 Trisodium citrate dihydrate (CgH5Na307 2-H0), reagent grade.
4.3.7 Potassium dihydrogen phosphate (KH;P04), reagent grade.
4.3.8 Distilled water (H20), complying with grade 2 of ISO 3696.

4.3.9 Reférence citrate buffer solutions.

Prepare three reference citrate buffer solutions according to 4.6.2,
— Solution 1: 1,0 % citric acid at pH 3,60 at 25 °C;

— Solution 2: 0,25 % citric acid at pH 3,68 at 25 °C;

— Solution 3: 0,07 % citric acid at pH 3,77 at 25 °C.

4.4 Apparatus

4.4.1 One/50 ml vessel, composed of (borosilicate) glass.

4.4.2 Analytical balance, with an/a¢curacy of 0,1 mg or better.

4.4.3 Magnetic stirring appdratus, with PTFE-coated magnetic stirring bar.
4.4.4 Volymetric flask;11.

4.4.5 Beaker, 100'ml, made of borosilicate glass, clean.

4.4.6 Pipette. capable of measuring 1 ml to 0,01 mlL

4.4.7 Thermometer, with an accuracy of 0,1 °C or better.

4.4.8 pH meter (pH electrode), with a sensitivity of £0,05 pH units, calibrated.

EXAMPLE 1 Example for calibration: use pH 2,0, 4,0, and 6,0 standards or pH 1,68, 4,01 and 6,86 at 25 °C. Use
pH standard solutions prepared in accordance with appropriate ISO Guides. Check for a linear response with a
slope of at least 58 mV per pH unit.

NOTE Ready-to-use pH standards can be used.

2 © IS0 2013 - All rights reserved
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Sampling

Use two representative samples from each of three batches of the oral rinse (total: six samples).

4.6

Test method

4.6.1 Preparation of screening solutions

4.6.1.1 Preparation of stock solutions

Prep

q

q

NOTH
grow

4.6.1
Prep
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0,76(

Adju
NOTH
Dilut

NOTH

4.6.2

Prep

+1 £ 11 : + . 1 h
Al C LT TOIOWIITE TWU SLOCK SOIULIUILS.

$tock solution A: 1 mol/1 CaCly: 147,01 g CaCly -2H20 in 1 1 distilled H20 add 0,02 g-NaN
$tock solution B: 1 mol/1 KH2PO4: 136,09 g KH2PO4 in 1 1 distilled H20 add 0,02 g NaN4.

The NaN3 is added as a preservative to prevent microbial contaminatian while in st
th be observed, it is intended that new stock solutions be prepared.

.2 Preparation of diluted screening solution
are diluted screening solution (calcium phosphate) as follows.

D0 ml distilled water (4.3.8) in a 1 | volumetric flasksadd 1,266 ml 1 mol/1 CaCly (S
ml 1 mol/1 KH2PO4 (Stock B).

5t to pH = (5,05 # 0,05) with HCI.
1 KOH can be required to raise the pH; typigcally, HCI is need to lower the pH to the approp
e to 11 with distilled water (4.3.8).

2 This solution is prepared fresh.daily from the stock calcium phosphate solutions.

Preparation of referencé buffer citrate solutions

are the reference buffer solutions as described in Table 1 in clean 100 ml glass beak

suitable container.

Weig
comi
the g

Dete
using

h powdered anhydrous citric acid and trisodium citrate dihydrate on separate weig
ine crystals in @100 ml volumetric flask and add distilled water (4.3.8) until the mei
raduation liné:

'mine the'pH of these solutions using a suitably calibrated pH electrode and meter, wh
b a magnetic stirrer.

If the

rage. Should

tock A) and

Fiate value.

ers or other

hing dishes;
hiscus nears

ile agitating

pH is more than +0.05 units away from the m(pprh:d pH adjnqr this pH ar‘rm‘ding]v w

th 0,1 mol/I

potassium hydroxide solution or 0,1 mol/1l hydrochloric acid to the expected value.

Add distilled water (4.3.8) to make up to the final volume of 100 ml.
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Table 1 — Preparation of reference buffer citrate solutions

4.6.3 Scrd

4.6.3.1 Te
Perform the

Measure 25
Recordthet
and hold thi
and monito

4.6.3.2 Ev
Add 250 il (

4.6.3.3 Te

Solution Citric acid Trisodium citrate dihy- | Citricacid | Expected
number | mass fraction, drate (CeHgO7) pH
% (CeH5Naz07-2:H,0) mass
mass
1 1,00 0451g 0,705 g 3,60
2 0,25 0,114 g 0,178 g 3,68
3 0,07 0,031g 0,048¢g 3,77
ening procedure
st procedure

test at an ambient temperature of between 18 °C and 27 °C.

ml of diluted screening solution (calcium phosphate solution) into the-50 ml reaction v¢

emperature of the solution. Stir at a moderately fastrate (if contrellable, setabove 100,
s rate constant throughout the experiment. Place a calibrated pH electrode in the sol
the pH until a constant pH is determined.

aluation

,25 ml) of the test material (i.e. reference buffer or.or:al rinse product) into the stirring soly

st duration

The reaction will be terminated after recording steady pH.

4.6.3.4 Te

Repeat test

4.6.3.5 D4

For each tes
solution, pH

Report raw

4.6.3.6 Ev

st replication

four times with each test sample.

ta recording and treatment

t, record pH of test-material (buffer or oral rinse), starting pH of calcium phosphate
of test solutiop-after addition of test material, and pH change (starting pH minus final

Hata for eath-test material.

aluation

Calculate t

bssel.
min)
1tion

ition.

test
pH).

e mean pH change out of the four repetitions for each of the six samples and sta

dard

deviations of pH change for the test materials. If the mean pH reduction for each of the six samples is
equal to or less than 1,0, the oral rinse passes the test. If one sample does not meet the requirement, the
rinse shall be tested for erosion by other appropriate methods as specified in ISO 16408.

5 Testreport

Atestreportshallbe prepared onthetestprocedure. Thetestreportshall contain the followinginformation:

a)

number, type of administration (e.g. can, paste, syringe);

b) storage

conditions of the oral rinse;

complete identification of the tested oral rinse, including name of the product, manufacturer, lot

© ISO 2013 - All rights reserved
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c) number of samples tested;

d) indication of pass or fail;

e) deviations from the test as described in this International Standard, if appropriate;
f) reference to this International Standard, i.e. ISO 28888;

g) date of test;

h) date and signature of the person carrying out the test.

© IS0 2013 - All rights reserved 5
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