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Foreword

1SO (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. Every 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, govern-
mental and non-governmental, in liaison with 1SO, also take part in the work.

Draft International Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by
the 1SO Council. They are approved in accordance with 1ISO procedures requiring at
least 75 % approval by the member bodies voting.

International Standard ISO 4104 was prepared by Technical Committee ISO/TC 106,
Dentistry.
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INTERNATIONAL STANDARD

1SO 4104-1984 (E)

Dental zinc polycarboxylate cements

0 Introduction

This International Standard covers one of the main types of
cement used in dentistry, the others being zinc phosphate (see
ISO 1666), zinc oxide/eugenol (see ISO 3106 and 1SO 3107),
and silicate/silico-phosphate (see 1SO 1565 and 1SO 3851).

In preparing this International Standard, 1ISO/TC 106, has,
wherever possible, adopted the appropriate test techniques
from the related International Standards concerning cements.
Carboxylate cements do, however, have a number of unique
properties and it has consequently been necessary for some
new test methods to be introduced. Experience in the use of
these test methods will, with other relevant technical con-
siderations, form the basis for any future revision or amend-
ment of this International Standard.

1 Scope and field of application

This International Standard specifies requirements for dental
zinc polycarboxylate cements the principal constituents of
which are zinc oxide and aqueous solutions of polyacrylic acid
or similar polycarboxylic compounds, or zinc oxide-
polycarboxylic acid powders to be mixed with water.

The cements covered by this International Standard are those
used for joining or sealing appliances to oral structures or to
other appliances, or to serve as a base or foundation for other
filling materials or to serve as a temporary filling material.

2 References

ISO 2590, General method for the determination of arsenic —
Silver diethyldithiocarbamate photometric method.

ISO/TR 7405, Biological evaluation of dental materials.

3 Classification

The cements covered by this specification shall be classified as
follows :

— Type 1: Luting material
— Type 2 : Filling material
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4 . Requirements

4.1 Material

The cement components shail consist of a powder and a liquid
which, when mixed according to the manufacturer’'s in-
structions, will set to a condition suitable for its intended dental
use.

4.2 Components

4.2.1 Liquid

The liquid shall be clear and there shall be no deposit or sedi-
ment inside the container. It shall be sufficiently free flowing for
clinical use.

4.2.2 Powder

The powder shall be free from extraneous material such as dirt
or lint. The pigment, if any, shall be uniformly dispersed
throughout the powder.

4.3 Unset cement

The cement, when mixed according to the manufacturer’'s
instructions, shall be of a uniformly smooth consistency,
completely mixed and shall not evolve gases.

4.4 Set cement

4.4.1 Acid-soluble arsenic content

The acid-soluble arsenic content of the set cement shall be not
more than 2 ppm when the sample is prepared in accordance
with 6.8 and the arsenic content determined by the procedure
specified in 1SO 2590. An alternative recognized analytical
method of adequate sensitivity may be used, although, in cases

of dispute, ISO 2590 shall be the DB EUHNE@NTS
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4.4.2 Physical requirements

The requirements for manipulation time, setting time, com-
pressive strength, diametral tensile strength, water-leachable
material content, film thickness, and maximum arsenic con-
tent, shall be as detailed in the table when tested according to
clause 6.

4.5 Freedom from toxicity

The mixed material, when used in accordance with the in-
structions to be provided by the manufacturer, shall neither
cause prolonged damage to oral tissues, nor have any adverse
systemic effect.

NOTE — Specific toxicity tests are given in ISO/TR 7405.

4.6 Instructions to be provided by the
manufacturer

Instructions for proportioning and manipulating the cement
shall include the following details :

a) information regarding the mixing temperature and its
effects, the nature of the siab or pad and of the spatula to
be used;

b) the powder/liquid ratio (stated as a mass : mass ratio,
in grams of powder per gram of liquid); and a recommended
technique for dispensing this powder/liquid ratio;

c) the rate of incorporation of the powder into the liquid;
d} the time of mixing;

e) the minimum satisfactory manipulation time after the
end of mixing, including conditions required for testing.

5 Sampling and inspection

5.1 Sampling

The method of procurement of a suitable sample shall be the
subject of an agreement between the interested parties. A test
sample shall consist of one or more retail packages from the
same batch, containing sufficient material to carry out the tests
plus an allowance for repeats, if necessary.

A

5.2 Inspection

Visual inspection, using a X 10 magnifier, shall be used in
determining compliance with the requirements outlined in 4.2.1
and 4.2.2.

6 Test methods
6.1 Preparation of test specimens

6.1.1 Conditioning

Unless otherwise stated, all specimens shall be prepared at
23 + 1 °C and at a relative humidity of 50 + 5 %.

6.1.2 Apparatus for mixing

6.1.2.1 Mixing slab as specified by the manufacturer
in 4.6a).

6.1.2.2 Spatula, made from a material not affected by the
cement as specified in 4.6a). ‘

. Ensure that all instruments and apparatus used in mixing and
. testing the cemeénts are clean, dry, and free from particles of

.

‘ hardened cement. ™.

iBefore commencing mixing the cement, bring all the apparatus
and equipment to the conditions, specified in 6.1.1.

6.1.3  Method of mixing

Place the correct quantities of powder and liquid, using the
powder/liquid ratio as stated in the manufacturer’s instruc-
tions, on the mixing slab (6.1.2.1).

Mix the material in accordance with the manufacturer's in-
structions.

Do not allow any powder or liquid to remain on the mixing slab
when mixing has been completed.

6.1.4 Powder/liquid ratio for testing

The powder/liquid ratio stated in the manufacturer’'s instruc-
tions [see 4.6 b)] shall be used for all testing procedures in this
International Standard.

\ Table — Physical requirements
{
Minimum Maximum Minimum Minimum Maximum ‘Maximum Maximum
Type manipulation setting compressive tensile water-leachable film arsenic
time time strength strength material content thickness content
minutes minutes MPa MPa S m-1kg-1 Mm ppm
1 1,5 9,0 50 6 40 25 2,0
2 1,5 5,0 50 6 40 - 2,0

NOTE — Both the manipulation time and setting time are measured from the end of the mixing time (setting time is usually measured from the start

of mixing).
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