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This British Standard has been prepared under the direction of the Health Care Standards Committee. It is identical with
ISO 4104-1984 ‘Dental zinc polycarboxylate cements’, prepared within Technical Committee 106 * Denttstry of the
International Orgamza'uon for Standardization- (ISO) with the active participation of the UK. ‘

n 1990 the European Committee for Standardization {CEN) acceoted 1SO 4104-1984 as a European Standard EN 24104 1990.

‘British Standard without deviation. Some terminology and certain conventions are not identical with those used in

Terminology and conventions. The text of the international standard has been approved as suitable for publication as a ) 5 .

British Standards; attention is drawn especially to the following.
The comma has been used throughout as a decimal marker. In British Standards it is current practice to use a full point
. on the baseline as the decimal marker.
Wherever the words ‘International Standard’ appear, referring to this standard, they should be read as 'British

. Standard’

In British Standards is it current practice to use the symbol ‘L’ for litre (and in its submultlples) rather than ‘|

. Cross-references
* International standard
ISO 1565-1978

Corresponding British Standard
BS 3365 Dental silicate cement and dental silicophosphate cement

Part 1: 1980 Specification for dental silicate cement (hand-mixed)

: 1SO 1566-1978

180 2590-1973

(Technically equivalent)
BS 3364 : 1980 Specification for dental zinc phosphate cement
(Technically equivalent) .
BS 4404 : 1968 Method for the determination of arsenic (sdver diethyldithiocarbamate

procedure)
(Technically equivaient)

1SO 3851-1977

BS 3365 Dental silicate cement and silicophosphate cement

Part 3: 1981 Specification for capsulated cements
{Technically equivalent}

" The Technical Committee has reviewed the provisions of ISO/TR 7405, to which reference is made in the text, and has
decided that they are acceptable for use in conjunction with this British Standard. 1SO/TR 7405 is related to BS 5828:

1980 ‘Methods of biological assessment of dental materials’.

There are at present no corresponding British Standards for ISO 3106 and 1SO 3107, which are referred toin clause O
- for information only. The validity of this standard is therefore not affected,

Compliance with a British Standard does not of itself confer immunity from legal obligations.
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English version

Dentistry — Dental zinc polycarboxylate cements

Art dentaire — Ciments dentaires au Zahnheilkunde — Zahnérztliche
polycarboxylate de zinc Zink-Polycarboxylat-Zemente

This European Standard was approved by CEN on 22 August 1990. CEN
members are bound to comply with the CEN/CENELEC Internal Regulations
which stipulate the conditions for giving this European Standard the status of
a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Central Secretariat or to any
CEN member. .
This European Standard exists in three official versions (English, French,
German). A version in any other language made by translation under the
responsibility of a CEN member into its own language and notified to the
Central Secretariat has the same status as the official versions.

S CEN members are the national standards bodies of Austria, Belgium,
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy,
Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and
United Kingdom.

CEN

European Committee for Standardization
Comité Européen de Normalisation
Europiisches Komitee fiir Normung

Central Secretariat: rue de Stassart 36, B-1050 Brussels
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Page 2
EN 24104 : 1990

Brief history

This European Standard has been taken over by
CEN/TC 55 ‘Dental products’ from the work of the
International Organization for Standardization
(ISO).

The results of the Formal Vote being positive, the
CEN Technical Board ratified this European
Standard on 1990-08-23.

In accordance with the CEN/CENELEC Common
Rules, the following countries are bound to
implement this European Standard:

Austria, Belgium, Denmark, Finland, France,
Germany, Greece, Iceland, Italy, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and United Kingdom.

Statement

The content of this European Standard is identical
with the International Standard 4104 published in
1984.

Full document details: BS 6814:1987
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British Standard Specification for

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 15666), zinc oxide/eugenol (see ISO 3106 and 1SO 3107},
and silicate/silico-phosphate {see 1ISO 1565 and 1SO 3851).

In preparing this International Standard, 1SO/TC 106, has,

wherever possible, adopted the appropriate test techniques

from-the related International Standards concerning cements.
Carboxylate cements do, howeveér, 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 fér 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

4 Requirements

4.1 Material

The cement components shall 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

421 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 referee method.
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4.4.2  Physical requirements .- X : : . 5.2 Inspection : ‘
The requirements for manipulation time, setting time, com- Visual inspection, using a X 10 magnifier, shall be used in
pressive strength, diametral tensile strength, water-leachable determining compliance with the requirements outlined in 4.2.1
material content, film thickness, and maximum arsenic con- and 4.2.2.

tent, shall be as detailed in the table when tested according to .

clause 6. '

6 Test methods

45 Freedom from toxicity
6.1 Preparation of test specimens
The mixed material, when used in accordance with the in- :

structions to be provided by the manufacturer, shall neither 6.1.1 Conditioning
cause prolonged damage to oral tissues, nor have any adverse
systemic effect. Unless otherwise stated, all specimens shall be prepared at

23 + 1 °C and at a relative humidity of 50 + 5 %.
NOTE — Specific toxicity tests are given in ISO/TR 7405.

6.1.2 Apparatus for mixing
4.6 Instructions to be provided by the

manufacturer 6.1.2.1 Mixing slab as specified by the manufacturer

. in 4.6a). _
Instructions for proportioning: and manipulating the cement .
shall include the following details : ) _
- 6.1.2.2 Spatula, made from a material not affected by the
a) information regarding the mixing temperature and its cement as specified in 4.6a).
effects, the nature of the slab or pad and of the spatula to

be used; Ensure that all instruments and apparatus used in mixing and

testing the cements are clean, dry, and free from particles of

b) the powder/liquid ratio (stated as a mass : mass ratio, hardened cement.

in grams of powder per gram of liquid); and a recommended

technique for dispensing this powder/liquid ratio; Before commencing mixing the cement, bring all the apparatus

and equipment to the conditions specified in 6.1.1.

c) the rate of incorporation of the powder into the liquid;
' 6.1.3 Method of mixing
d) the time of mixing;
Place the correct quantities of powder and liquid, using the
e) the minimum satisfactory manipulation time after the powder/fiquid ratio as stated in the manufacturer’s instruc-
end of mixing, including conditions required for testing. tions, on the mixing slab {6.1.2.1).

) Mix the material in accordance with the manufacturer's in-
. . . structions.
5 Sampling and inspection
Do not allow any powder or liquid to remain on the mixing slab ‘

5.1 Sampling when mixing has been completed.

The method of procurement of a suitable sample shall be the 6.1.4 Powder/liquid ratio for testing

subject of an agreement between the interested parties. A test

sample shall consist of one or more retail packages from the The powder/liquid ratio stated in the manufacturer’s instruc-
same batch, containing sufficient material to carry out the tests tions [see 4.6 b}] shall be used for all testing procedures in this
plus an allowance for repeats, if necessary. 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 Hm ppm
1 1,5 9,0 50 6 40 25 2,0
2 1,56 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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