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Foreword

This British Standard, originally published in BS 3365 :
Part 3 in 1972, has been revised under the direction of the
Dental Standards Committee to make it technically
equivalent to [SO 3851-1977 ‘Capsulated dental silicate
and silico-phosphate filling materials’, except that the
British Standard specifies a requirement for lead content
not given in the international standard. The United
Kingdom was actively involved in the preparation of
ISO 3851 and cast a vote of approval at the DIS stage.

This standard supersedes BS 3365 : Part 3 : 1972 which is
therefore withdrawn.
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For ease of reproduction, the 1SO text has been used, with
changes made, as appropriate. Some terminology and
certain conventions are not identical with those used in
British Standards; attention is especially drawn 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.
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British Standard

Dental silicate cement and dental silico-phosphate cement

Part 3. Specification for capsulated cements

1 SCOPE AND FIELD OF APPLICATION

This British Standard specifies requirements for- dental
silicate and silico-phosphate filling materials, presented as
two separate preweighed components contained in a
capsule and intended for mechanical mixing. The powder
component is a finely ground aluminosilicate glass,
together with metal oxides, such as zinc oxide in the case
of silico-phosphate cements, and the liquid is a solution of
orthophosphoric acid and metal phosphates.

2 REFERENCES

The titles of the standards publications referred to in this
standard are listed on the inside back cover.

3 REQUIREMENTS

3.1 Material

The cement shall consist of a powder and a liquid which,
when mixed according to the manufacturer’s instructions,
will set to a condition suitable for its intended dental use.

3.2.1 Liguid

The liquid shall form no obvious deposits or filaments on
the inside of its container.

3.2.2 Powder

The powder shall be free from extraneous materials; when
coloured, the pigment shall be uniformly dispersed
throughout the powder.

3.3 Unset cement

3.3.1 Mixing

The cement, when mixed mechanically as directed in the
manufacturer’s instructions, shall be of a homogeneous,
smooth consistency. In the event of the contents of a
capsule being found not to comply with this requirement
during mixing for the test methods described in the
specification, then a further capsule shall be taken for
examination. Such defective capsules shall not comprise
more than 2 % of a test sample (i.e. 1 in 50)}.

3.3.2 Variation of cement consistency

The consistency of the mixed cement from any nine
capsules, when determined in accordance with 5.3, shall
not deviate more than 10% from the mean of the ten
tested.

3.4 Colour of set cement

The colour of the set cement of any shade selected at
random from capsules of a test sample shall match the
manufacturer’s shade guide within the limits of professional
acceptance. The sample shall be immersed in water for at
least five days before comparison with the manufacturer’s
shade guide.

3.5 Physical properties

The time of setting, compressive strength, opacity?,

~ solubility and disintegration shall be as specified in table 1,

when determined in accordance with the relevant test
method given in clause b.
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3.6 Toxicity

3.6.1 General

The mixed cement, when used in accordance with the
manufacturer’s instructions, shall neither cause prolonged
damage to oral tissues nor have any adverse systemic effect
[see also 3.7 e)].

3.6.2 Arsenic content

The total arsenic content of the cement shall be as specified
in table 1, when tested in the manner described in clause 5.

3.7 Manufacturer’s instructions

Adequate information on the following shall be included
in the manufacturer’s instructions :

a) the method of bringing about physical contact
between the powder and liquid;

b) the method and timing of mechanical mixing;
c) the setting time of the cement;

d) the time normally available for manipulation and
placement of the cement, when mixed in accordance
with the manufacturer’s instructions;

e} if the cement can cause pulpal irritation, information
on the use of a base/liner or other recommended
protective measures;

f) the minimum time at which finishing may be
commenced.

g} the minimum net volume of mixed cement in one
capsule.

4 SAMPLING

A test sample shall comprise two retail packages of 50 or
more capsules from different manufacturing batches.

A single retail package of 50 capsules is sufficient for the
specified tests, but the second package is necessary in the
event of repeat testing for the consistency test (5.3) being
required.

PART*3 41 WM 1b246b9 0176989 5 W

5 TEST METHODS
5.1 Preparation of test specimens (General)

5.1.1 Ambient temperature

Unless stated otherwise all equipment shall be maintained
and the preparation of all test specimens shall be carried
outat 23+ 1°C.

5.1.2 Mixing

Use the mechanical mixing technique outlined in the
manufacturer’'s instructions, subject to calibration of the
timing device against a stop-watch prior to each series of
tests. Include any necessary correction in the subsequent
timing of the capsule mixing for specimen preparation.

5.2 Inspection procedures

Visual inspection should be used in determining compliance
with 3.3.1, 3.4 and clause 6.

5.3 Consistency

5.3.1 Apparatus

5.3.1.1 Loading device of the type illustrated in figure 1,
or an equivalent means whereby a load of 15,0 kg mass may
be applied vertically onto the cement specimen; the
surfaces of the upper and lower anvils of the loading device
shall be parallel.

5.3.1.2 Two flat glass plates, one 40 mm square and
approximately 5 mm thick, the other 50 mm square and
approximately 5 mm thick.

5.3.1.3 Measuring 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 would be a glass tube and
a PTFE plunger.

5.3.2 Procedure

After mixing in accordance with the manufacturer’s
instructions, collect and load the cement into the measuring
device. Deliver 0,075 ml of the mixed cement, preferably
as an upright cylinder, onto the centre of one of the glass

TABLE 1. Requirements for capsulated dental silicate and sifico-phosphate cements

Time of setting* Strength in N o .
1 Lead

2t 37 °C compression Opacity Solubility Arsenic content ead content

min MN/m? Co,70 mg/kg {ppm) mg/kg (ppm)
Min. Max. Min. Min. Max. Max. Max. Max.

9,0 mg phosphate
170 40 (silicate cement)
2 5 2 0,35 0,55 calculated as P05 2 o
(1 750 kgf/cm?) per gram of cement 100 (silico-phosphate cement)

* |t should be noted that the time of setting is determined from the completion of mixing {(see 5.3). Q .

** Silicate cements only.
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plates, which is resting on the lower anvil 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. Position both glass plates
relative to each other, without pressure, in such a way that
any cement on the second glass plate contacts centrally the
bulk of the cement on the first glass plate.

Sixty seconds after the end of mixing, press the cement
out between the two glass plates with a load of 15 kg
applied in a direction perpendicular to the lower glass
plate, avoiding any rotation of the glass plates.

After the cement has set, measure the major and minor
diameter of the cement disc to an accuracy of 0,5 mm and
then calculate the mean.

Carry out this test with ten capsules and determine the
mean of the 10 results rounded off to the nearest 0,5 mm.

5.3.3 Test results

A sample shall be considered satisfactory if the individual
results obtained from any nine capsules do not deviate
more than *10% from the mean of the total ten
determinations.

If it is not the case, repeat the test, using the second fest
sample, and pay special attention to the correct
manipulation of the capsules. If this sample is also
unsatisfactory, then the product shall be considered
unsatisfactory.

5.4 Time of setting"’
5.4.1 Apparatus

5.4.1.1 Oven or cabinet in which the specimen may be
maintained at a temperature of 37+ 1°C; no humidity
control is necessary provided that the relative humidity
is not allowed to fall below 30 % r.h.

5.4.1.2 Indentor needle, weighing 400+ 2 g and having
a flat end of 1,0 £ 0,1 mm diameter. The needle tip shall be
cylindrical for a distance of approximately 5,0 mm. The
needle end shall be plane and at right angles to the axis of
the rod.

5.4.1.3 Brass rectangular type moulds as illustrated in
figure 2.
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5.4.14 Metal block of
8 mm x20 mm X 10 mm,
5.4.1.2 or as separate item.

minimum dimensions
either as part of 5.4.1.1 or

5.4.2 Procedure

Place the metal block and indentor needle in the oven at
37+1°C.

Place the brass rectangular mould, conditionedto23 £ 1 °C,
on a piece of aluminium foil of convenient size and fill to a
level surface with cement.

One minute after the completion of mixing, place the filled
mould on the metal block, in the oven.

One and a half minutes after completing the mix, carefully
lower the indentor needle vertically onto the surface of
the cement and allow to remain there for 6 s. Repeat this
at 30s intervals until near the expected time of setting,
at which stage it should be carried out at 155 intervals.
Maintain the needle in a clean condition by cleaning, if
necessary, between indentations.

Record the setting time as the period of time which elapses
from the completion of mixing to the time when the needle
fails to make a perceptible circular indentation on the
surface of the cement, when viewed under a hand lens of
low magnification.

Use the mean of three such tests in determining the setting
time.

5.5 Strength in compression
5.5.1 Apparatus

5.5.1.1 Oven or cabinet maintained at a temperature of
37 £1 °C: no humidity control is necessary provided that
the relative humidity is not allowed to fall below 30 % r.h.

5.5.1.2 Five split moulds and plates, such as shown in
figure 3, with internal dimensions 6 mm high and 4 mm
diameter?, made of stainless steel or other suitable material
that will not be attacked or corroded by the cement.

5.5.1.3 Five individual screw clamps such as shown in
figure 3.

5.5.1.4 Compressive strength testing apparatus with a
cross-head speed of 0,75 £ 0,25 mm/min.

1) It should be noted that the time of setting determined by this test method is that from the completion of mixing, and NOT the more usual

total setting time, as applied to hand-mixed cements, where the time is measured from first contact between ;Dcﬁnﬁit{fﬂ)élﬁjs
2) The difference in behaviour between a 6 mm X 4 mm specimen and one of 8mm X 4 mm, i.e. 1.6 . | an : 1, has been found to be of no

significance in relation to the test procedure described.
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