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National foreword
This Part of BS 3365 has been prepared under the direction of the Health Care Standards Committee. Itis identical with

ISO 3824-1984 ‘Dental silicophosphate cement (hand-mixed)’, prepared within Technical Committee 106 ‘Dentistry’ B
of the International Organization for Standardization (1SO), with the active participation of the UK. It supersedes .

BS 3365: Part 2: 1971, which is withdrawn.

Although ISO 3824-1984 is based on the 1971 edition of BS 3365: Part 2, numerous changes were introduced during
the international discussions. In addition to changes in the test conditions and in some test methods, which result in
introduction of different test requirements, the permitted acid soluble lead content has been reduced to

50 mg/kg maximum

Terminology and conventions. The text of the international standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and certain conventions are not identical with those used in
British Standards; attention is drawn especially to the following.

The comma has been used throughout as a decimal marker. In British Standards itis 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 it is current practice to use the symbol ‘L’ for litre {and in its submultiples), rather than ‘I’, and to use
the spelling ‘sulphur’, etc., instead of ‘sulfur’, etc.

Cross-references

International standards Corresponding British Standards
ISO 1665-1978 BS 3365 Dental silicate cement and dental silico-phosphate cement
Part 1 : 1980 Specification for dental silicate cement {hand-mixed) ‘

(Technically equivalent)

1ISO 1566-1978 BS 3364 : 1980 Specification for dental zinc phosphate cement
(Technically equivalent)
1SO 2014-1976 BS 5249 Representation of elements of data in interchanges using data processing systems

Part 1: 1976 Representation of dates and times
(Technically equivalent)
1ISO 2590-1973 BS 4404 : 1968 Method for the determination of arsenic (silver diethyldithiocarbamate

procedure)
{Technically equivalent)

With reference to clause 0, there is no corresponding British Standard for ISO/TR 7406. However, the Technical
Committee has decided that ISO/TR 7405 may be referred to in conjunction with this British Standard but that
reference may also be made to BS 5828 : 1980 ‘Methods of biological assessment of dental materials’ which is related

10 ISO/TR 74065.
Compliance with a British Standard does not of itself confer immunity from legal obligations.
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British Standard

Dental silicate cement and dental silico-phosphate cement

Part 2. Specification for dental silico-phosphate cement (hand mixed)

0 Introduction

This revision of 1SO 3824 has been based on 1SO 1565 and
ISO 1566, both of which cover materials whose characteristics
are closely related to silicophosphate cements.

Most of the changes from the previous edition stem from the
use of a much smaller test specimen than before. The reason
for using the small specimen is to align the test methods for
hand-mixed materials as closely as possible with those for cap-
sulated materials. In general, this has merely necessitated some
adjustments in technique to accommodate the smaller test
specimen, but in some instances, the water-leachable material
test in particular, more basic changes in the test method have
been made.

The scope of this specification covers silicophosphate material
whether formulated for use either as a filling material or for
luting purposes. However, in the text it has been found more
convenient, as well as in accordance with common usage, to
make no distinction between the description applied to the dif-
ferent types of materials; the term ““cement’” has therefore
been used throughout.

Toxicity requirements are not covered in this International
Standard but it is recommended that is assessing possible
biological or toxicological hazards, reference should be made to
1SO/TR 7405.

A number of editorial improvements have also been introduced
to clarify the wording and presentation of this revision. In the
light of a continuing review of technological advances and well-
documented technical data, future revisions of this interna-
tional Standard will be considered as and when they appear to
be appropriate. .

1 Scope

This International Standard specifies the requirements for
hand-mixed dental cement, based on the hardening reaction
between a powder made from ground, acid soluble,
aluminosilicate glass and metal oxides principally zinc oxide,
with an aqueous solution of phosphoric acid which may con-
tain metal ions. ’

2 Field of application

The cements covered by this International Standard are those
used as luting agents to seal dental appliances to hard oral
structures or to other appliances.

These cements can also be used as restorative materials by in-

creasing the ratio of powder to liquid relative to that used for
luting.

3 References

1SO 1565, Dental silicate cement (hand-mixed).

ISO 1568, Dental zinc phosphate cement.

1SO 2014, Writing of calendar dates in all-numeric form.

ISO 2690, General method for the determination of arsenic —
Silver diethyldithiocarbamate photometric method.

ISQ/TR 7405, Biological evaluation of dental materials.

4 Classification

Silicophosphate cement covered by this International Standard
shall be of the following types :

— Type | — Luting agent

— Type |l — Restorative material

b Requirements

5.1 Material

The cement shall consist of a powder and a liquid which, when
mixed according to the manufacturer’s instructions, will set to
a cement which will comply with the requirements of this Inter-
national Standard.
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6.2 Components

5.2.1 Liquid

The liquid shall be free from obvious deposits or filaments on
the inside of its container.,

5.2.2 Powder

The powder shall be free of extraneous material and, if col-
oured, the pigment shall be uniformly dispersed throughout the
powder.

5.3 Unset cement

The cement, when mixed as directed in 7.1.4, shall be of
uniform smooth consistency, and shall not evolve gases.

5.4 Set cement

After immersion in water for 5 days, the colour of any shade of
the set cement, when viewed under water utilising natural
daylight, shall match the manufacturers shade guide if sup-
plied.

5.5 Performance requirements
The mixed cement, depending on its type, shall comply with
the requirements specified in the table when tested in accor-
dance with the relevant method described in clause 7.

- The powder/liquid ratio which gives the required mix con-
sistency, called the ‘‘standard testing consistency’’, shail be

used in the preparation of all test specimens for tests carried
out in accordance with this International Standard.

5.6 Acid soluble arsenic and lead
The arsenic and lead contents, when tested in accordance with

the methods prescribed in 7.8, shall be not more than the limits
specified in the table.

5.7 Inspection requirements

Visual inspection shall be used in determining compliance with
5.2.1, 5.2.2, 5.4 and clause 8.

5.8 Manufacturer’s instructions

Full instructions for the preparation, mixing and manipulation
shall accompany each container or package and shall include at
least the following details :

a) the recommended temperature, condition and type of
the slab and spatula;

b) the powder/liquid ratio at the recommended
temperature;

¢} the rate of incorporating the powder;

d) the time of mixing;
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e) the maximum manipulation time after completion of ‘
mixing at the recommended temperaturs;

f) a statement recommending that, when clinical condi-
tions warrant, a liner should be placed between the cement
and the dentine.

6 Sampling and samples

A sample drawn from one batch shall provide sufficient powder
and liquid to complete all the prescribed tests.

7 Test methods

7.1 Preparation of test specimens

7.1.1 Ambient conditions

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

7.1.2 Components

All tests shall be carried out on specimens prepared from
samples of the powder and liquid complying with 5.2.1 and
5.2.2.

7.13 _Apparatus for mixing

All apparatus used for mixing and for testing shall be kept
clean, dry and free from hardened particles of cement.

7.1.3.1 Polished glass slab, approximately 150 mm
long x 75 mm wide x 20 mm thick. ‘

7.1.3.2 Spatula, inert to the cement.

7.1.4 Method of mixing

Place known amounts of powder and liquid on the polished
glass slab {7.1.3.1) and divide the powder into approximately
two halves and then divide one half into two equal portions.

Commence mixing the components by incorporating the half
portion of the powder into the liquid in the first 15 s. Follow this
by incorporating the quarter portions each at intervals of ap-
proximately 15 s, making sure that each portion is thoroughly
mixed before introducing the next portion. Spatulate the whole
mass with reasonable pressure for a further 15 s using a small
area of the slab.

The total mixing time shall be 1 min. No particles of powder

and no unused liquid shall remain on the slab when the mix is
completed. The final mix shall appear to be homogeneous. ‘
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7.2 Determination of powder/liquid ratio for
obtaining standard testing consistency

7.2.1 Apparatus

7.2.1.1 The apparatus used for determining consistency shall
be essentially that illustrated in figure 1.

For Type 1 a mass of 2,5 kg shall be used to exert a force of
24,5 N.

For Type 2 a mass of 15 kg shall be used to exert a force of
147 N.

The platen, which is attached to the bottom of the rod carrying
the load, shall be horizontal and parallel to the base and shall in-
corporate a device for holding the larger glass plate (see
7.2.1.2) in contact with its surface. The second and smaller
glass plate shall be held on the base by guides to prevent mave-
ment or rotation when the load is applied. The load shall be
capable of being applied smoothly and in such a manner that
no rotational motion occurs. The. two glass plates shall be
capable of touching over their entire facing surfaces, withgut
interference from guides, etc,

7.2.1.2 Two flat square glaés plates with sides approx-
imately 50 mm square and 40 mm square respectively and ap-
proximately 5 mm thick, fitting the loading device (specified in
7.2.1.1). .

7.2.1.3 Maeasuring device to deliver 0,075 ml of mixed
cement in the form of a cylinder 6,0 mm high and 4,0 mm in
diameter. A suitable device consists of a glass tube and a PTFE
plunger.

7.2.1.4 Graduated syringe pipette having an accuracy
of £ 0,001 ml.

7.2.2 Procedure

Using the manufacturer’s recommended powder/liquid ratio as
a guide, carefully weigh out a trial amount of powder 300 to
450 mg to an accuracy of 1 mg and transfer it to the glass mix-
ing slab. Deliver 0,100 mi of liquid from the syringe pipette
(7.2.1.4) close to the powder.

After mixing in accordance with 7.1.4, collect and load the
cement into the measuring device. Deliver 0,075 m! of the
mixed cement, as an upright cylinder, onto the centre of the
glass plate (7.2.1.2) which will rest on the baseplate of the
loading device. If it is not possible to deliver all of the cement
from the measuring device in a single operation, take the
residue with the tip of a clean spatula and place on the centre of
the other glass plate (7.2.1.2). Both glass plates in the loading
device will thus be positioned in such a way that any cement on
the second glass plate will contact centrally the bulk of the
cement on the first glass plate, when the force is applied.

Sixty seconds after the completion of mixing, gently press out
the cement between the two glass plates with the force
specified in 7.2.1.1, applied in a direction perpendicular to the
lower glass plate.
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After the cement has set, measure the major and minor
diameters of the cement disc with an accuracy of 0,5 mm and
calculate the mean. If the two measurements differ by more
than 1 mm discard the result and repeat the test. '

Make trial mixes of varying powder/liquid ratios until the mean
diameter, calculated from the major and minor diameters
measured, is in accordance with the value specified in the table.

7.3 Film thickness for type | cements (luting
agents) only

7.3.1 Apparatus

7.3.1.1 Two optically flat square glass plates, having a
contact surface area of approximately 200 mm2. Each plate
shall be of a uniform thickness not less than 5 mm.

7.3.1.2 Loading device of the type illustrated in figure 2,
generating a force of 147 N (load of 15 kg mass}). The bottom
surface of the rod carrying the load shall be horizontal and
parallel to the base and large enough to cover one of the glass
plates. The load shall be capable of smooth application in such
a manner that no rotational motion occurs. The glass plates
shall be held on the base by guides to prevent movement or
rotation when the load is applied.

7.3.1.3 Micrometer or similar measuring instrument,
agcyrate to 1 gm.

7.3.2 Pracedure

Measure accurately the thickness of the two optically flat glass
plates (7.3.1.1) stacked in contact (reading A). Place a small
quantity of cement, mixed to the standard testing consistency,
on the centre of one of the glass plates and place the plate in
the guides. Place the second glass plate centrally on the
cement.

Three minutes after commencing the mix, carefully apply a
force of 147 N (15 kgf) vertically on the top plate and leave for
7 min. Ensure that the cement completely fills the area between
the two glass plates.

Ten minutes after the commencement of mixing, measure the
thickness of the two glass plates and cement film (reading B).

The difference in thickness of the plates with and without the
cement film (reading B — reading A) shall be taken as the

‘thickness of the film. Report the mean result of three such tests

to the nearest 5 tm.

7.4 Net setting time

The setting time determined by this test method is that from
the completion of mixing, and not the more usual total setting
time, where the time is measured from first contact between
the cement components.
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