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Foreword

This British Standard, originally published in 1961, has
been revised under the direction of the Dental Standards
Committee to make it technically equivalent to 1SO 1566,
except that the British Standard specifies a requirement for
lead content not given in ISO 1566. The United Kingdom
was actively involved in the preparation of ISO 1566 and
cast a vote of approval at the DIS stage.
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For ease of production the ISO text has been used, with
changes made as appropriate. Some terminology and
certain conventions, therefore, 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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BS 3364 : 1980

British Standard Specification for
Dental zinc phosphate cement

1 SCOPE

This British Standard specifies requirements for hand-mixed
dental cements based on the reaction between an oxide
powder, the principal constituent of which is zinc oxide,
and an aqueous solution of phosphoric acid which may
contain metal ions.

2 FIELD OF APPLICATION

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

They can also be used as a base for tooth-filling material
and as a temporary filling material by increasing the ratio
of powder to liquid relative to that used for luting.

3 REFERENCES

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

4 CLASSIFICATION

The cements shall be divided into two types as follows :
— Typel : Fine grain
— Type Il : Medium grain

each type comprising two classes :
— Class | : Fast setting

— Class Il : Normal setting

Full document details: BS 3364:1980

5 REQUIREMENTS

5.1 Material

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

5.2 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 from extraneous materials. If
the powder is coloured, the pigment shall be uniformly
dispersed throughout the powder.

5.3 Unset cement

The cement, when mixed as directed in 7.1, shall be of
uniform smooth consistency, completely mixed, 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 by
natural daylight, shall match the manufacturer’s shade
guide, if supplied, within the limits of professional accept-
ance.
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TABLE 1 — Requirements at standard testing consistency for dental zinc phosphate cement
Net setting Strength.m . . Water-laa?hable Arsenic Lead
Class ime* at 37 °C compression Film thickness material content content
time (24 h) (24 h)
max. - i "
. . - mg/kg mg/kg.
minutes MPa pm mg P,0g/g (ppm) {ppm)
min. max. min. Type | Type Il max max. max.
| 21/2 51/2 70 25 40 o
2,0 2 100
1} 41/2 81/2 70 25 40

*  The net setting time is determined from the completion of mixing, i.e. total setting time, less mixing time.

5.5 Performance requirements

The mixed cement, depending on its type and class, shall
comply with requirements specified in table 1, when tested
in accordance with the methods prescribed in clause 7.

5.6 Arsenic

The total arsenic content shall not exceed the limit speci-
fied in table 1 when tested in the manner prescribed in 7.8.
5.7 Toxicity

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.

5.8 Manufacturer’s instructions

Instructions for bringing about physical contact of the
powder and the liquid, and for the mixing of these ma-
terials to form the cement, shall be supplied by the manu-
facturer. The following details shall be included :

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

b) the recommended powder/liquid ratio;
c) the rate of incorporation of the powder;
d) the time of mixing,

e) the maximum satisfactory working time after the
end of mixing;

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

6 SAMPLING AND SAMPLES

6.1 Procurement

The method of procurement shall be the subject of an
agreement between the manufacturer and the testing
authority and shall be recorded.

6.2 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 560+ 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.

7.1.3 Apparatus for mixing

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.

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

7.1.4 Method of mixing

Place known amounts of powder and liquid on the polished
glass slab, and divide the powder into six separate portions
as indicated in table 2.

Using a linear, not rotary, motion of the spatula, with the
edge sweeping approximately half the mixing area of the
slab on each stroke, incorporate and mix the powder and
liquid following the timing sequence indicated in table 2.
The total mixing time shall be 90 s and there shall be no
particle of powder and no unused liquid remaining on the
slab when mixing is completed.
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TABLE 2 — Rate of incorporation of powder

Proportion of total amount Time of incorporation
of powder s
1/16 10
1/16 10
1/8 10
1/4 15
1/4 15
1/4 30

7.2 Inspection requirements

Visual inspection shall be used in determining compliance
with 5.2.1, 5.2.2, 5.3, 5.4 and clause 8.

7.3 Determination of powder/liquid ratio for standard
testing consistency

7.3.1 Apparatus

7.3.1.1 Loading device, of the type illustrated in figure 1,
or an equivalent means whereby a force of 24,5 N (2,5 kgf)
may be applied vertically on to the cement. In figure 1, the
anvil, which is attached to the bottom of the rod carrying
the load, shall be horizontal and parallel to the base and
shall incorporate a device for holding the larger glass plate
(see 7.3.1.2) in contact with its surface. The second,
smaller, glass plate shall be held on the base by guides to
prevent movement 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, without interference from guides, etc.

7.3.1.2 Two flat glass plates, approximately 50 mm and
40 mm square and approximately 5 mm thick.

7.3.1.3 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 may consist of a glass tube
and a PTFE plunger.

7.3.1.4 Graduated syringe pipette having an accuracy of
+ 0,001 ml.

7.3.2 Procedure

Carefully weigh out a trial amount of powder (200 to
300 mg) to an accuracy of 1 mg and transfer it to the glass
mixing slab. Deliver 0,100 ml of liquid from the syringe
pipette close to the powder.

After mixing in accordance with 7.1.4, 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 the glass plate 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,
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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 completion of mixing, gently press
the cement out between the two glass plates with a force
of 245N (2,5 kgf), applied in a direction perpendicular
to the lower glass plate.

After the cement has set, measure the major and minor
diameters of the cement disc to 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 measures, is 28 £ 1 mm. Check this result twice.

The powder/liquid ratio which gives the required mix
consistency, called the ‘'standard testing consistency’’,
shall be used in the preparation of all test specimens for
tests carried out in accordance with fhis ‘International
Standard.

7.4 Film thickness

7.4.1 Apparatus

74.1.1 Two optically flat square or circular glass plates,
having a contact surface area of approximately 200 mm?Z2.
Each plate shall be of a uniform thickness not less than
5 mm.

7.4.1.2 Loading device, of the type illustrated in figure 2,
or an equivalent means whereby a force of 147 N (15 kgf)
may be applied vertically on to the cement. 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.

7.4.1.3 Micrometer or similar

accurate to 1 um.

measuring instrument,

7.4.2 Procedure

Measure accurately the thickness of the two optically flat
glass plates stacked in contact (reading A). Place a small
quantity of cement, mixed to the standard testing consist-
ency, 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 glass plates.
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