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Foreword

ISO (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. Each 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, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Specific qualitative and quantitative requirements for freedom from biological hazard are not included
in this document, but it is intended that in assessing possible biological or toxicological hazards,
reference be made to ISO 10993-1 and ISO 7405.

© IS0 2022 - All rights reserved v
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INTERNATIONAL STANDARD ISO 3107:2022(E)

Dentistry — Zinc oxide-eugenol cements and non-eugenol
zinc oxide cements

1 Scope

This document specifies requirements for zinc oxide-eugenol cements suitable for use in restorative

denti stryv fortemnorarv cementation forbases and astemnorarv restorations
4 T 7 7 1 3 4

This gocument also specifies requirements for non-eugenol zinc oxide cements containing zinc oxide
and ofl(s) other than eugenol for temporary cementation.

2 Normative references

The fpllowing documents are referred to in the text in such a way that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document(including any amendments) applies.

ISO 1942, Dentistry — Vocabulary

ISO 2p90, General method for the determination of arsenic<>2* Silver diethyldithiocarbamatq photometric
methgd

[SO 3696:1987, Water for analytical laboratory use <Specification and test methods

ISO 8p01-1, Date and time — Representations faor information interchange — Part 1: Basic rujes

3 Terms and definitions
For the purposes of this document)the terms and definitions given in ISO 1942 apply.

ISO apd [EC maintain terminglggy databases for use in standardization at the following addresses:

— 1$0 Online browsing platform: available at https://www.iso.org/obp

— 1EC Electropedianavailable at https://www.electropedia.org/

4 (lassification

For the purposes of this document, the following classification for cements is used, bgsed on their
intended/use:

a) Type I: for temporary cementation;

b) Type II: for bases and temporary restorations.

5 Requirements

5.1 Performance requirements

When tested in accordance with the appropriate test methods specified in Clause 7, Type I and Type II
cements shall comply with the performance requirements specified in Table 1.

©1S0 2022 - All rights reserved 1
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Table 1 — Requirements

Type Setting time at 37 °C Compressive strength Film thickness | Acid-soluble arsenic
at24h mass fraction
min MPa pum mg/kg?
minimum | maximum minimum maximum maximum maximum

Type | 1,5 10 35 25 2

Type I 1,5 10 5 N/A 2
N/A: not applicable
a  mg/kgis the equivalent of ppm; ppm is a deprecated unit.

5.2 Bioco

For guidance

6 Sampling

The test san
enough mate

7 Testm

7.1 Preparation of test specimens

Prepare the {

7.1.1 Amb

Prepare and

mixing, condition the test samples and apparatus in these conditions for at least 1 h.

7.1.2 Prod

Mix sufficier
Prepare a fre

7.2 Deter

7.2.1 App

mpatibility
on biocompatibility, see ISO 10993-1 and ISO 7405.

rial to carry out the specified tasks plus an allowance for repeats. 50 g should be suff

pthods

est material in accordance with the manufageturer's instructions (see 8.2).

ient conditions

test all specimens at (23 £ 2) °G-and a relative humidity of (50 £+ 5) %. Before the sf]

edure for mixing

t cement to ensuge that the preparation of each specimen is completed from ong
sh mix for each specimen.

mination efsetting time

hratus

iple shall consist of packages prepared for retail sale from the same batch contdining

cient.

art of

mix.

7211 Ca
of (95 £ 5) %

7.2.1.2

H £ 1.1 £1 o rada d o4 4+ 4+ £27 1 14\ o | ) h)
IIITT, LdpPpdUIT UL UTIIG TTIdIItdicu dt 4 tCHIiptlidtulit Ul (o7 = 1) L dllu 4 I'Tidtivt 11Ul

Indenter needle

idity

7.2.1.2.1 For Type I materials, an indenter needle of mass (100 + 0,5) g with a tip which is cylindrical
for a distance of approximately 5 mm and has a flat end of diameter (2,0 + 0,1) mm.

7.2.1.2.2 For Type Il materials, a similar indenter needle of mass (400 + 5) g with a tip which is
cylindrical for a distance of approximately 5 mm and which has a flat end of diameter (1,0 + 0,1) mm.

7.2.1.3 Mould, made of non-corrodible metal, consisting of a rectangular plate with a circular hole
conforming to the dimensions given in Figure 1.

2

© IS0 2022 - All rights re
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Dimensions in millimetres

20

7.2.1,

7.2.1,

7.2.2

Figure 1 — Mould for use in determination of setting time

4 Metal block, of minimum dimensions 8 mm:%'20 mm x 10 mm.
5 Flat glass plate, approximately 1 mm thick (e.g. a microscopic slide).

Procedure

Condjtion the metal block (7.2.1.4) and.indenter needle (7.2.1.2) in the cabinet (7.2.1.1) at (37 = 1) °C.

Place
level

After
to thd

Thirt
vertid
of ind
betwse

the metal mould (7.2.1.3)~Conditioned at (23 + 1) °C, on the flat glass plate (7.2.1.5
urface with the cement:

metal block.

ally on to.the surface of the cement. Make indentations at 15 s intervals with no sup

ben indentations.

Recor

dthe setting time to the nearest 15 s as the period of time which elapses from the st

and fill to a

(60 £ 10) s from the start of mixing for all cements, place the specimen, mould and glass plate on

y seconds beforeé the setting time given by the manufacturer, carefully lower the indenter needle

erimposition

entatigns.until the setting time has been reached. Maintain the needle tip in a cldan condition

art of mixing

to the time when the needle fails to penetrate completely the 2 mm depth of cement.

7.2.3

Treatment of results

The result shall either be one of the limit values or lie between the limits given in Table 1.

7.3

7.3.1

Determination of compressive strength

Apparatus

7.3.1.1 Split moulds and plates, for example, as shown in Figure 2, suitable for the preparation of
a cylindrical specimen with a height of 6 mm and a diameter of 4 mm and made of a material that is
neither attacked nor corroded by the cement such as stainless steel.

© IS0 2022 - All rights reserved
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Dimensions in millimetres

Figurg 2 — Mould and plates for preparation of compressive strength test specimens

7.3.1.2 Screw clamp, of dimensions such thatif-can clamp the mould and plates together, such as is
shown in Figure 3.

Figure 3 — Clamp for preparation of compressive strength test specimens

7.3.1.3 Cabinet, as specified in 7.2.1.1.

7.3.1.4 Micrometer or similar measuring device, accurate to 1 um.

4 © IS0 2022 - All rights reserved
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7.3.1.5 Mechanical tester, capable of being operated at a cross-head speed of (0,75 = 0,30) mm/min
or at a loading rate of (50 + 16) N/min.

7.3.2

Preparation of test specimens

Condition the moulds (7.3.1.1), screw clamps (7.3.1.2) and top and bottom plates (7.3.1.1) at (23 £ 1) °C.

After mixing in accordance with the manufacturer's instructions, pack the cement, to a slight excess,
into the split moulds within 1 min of the completion of mixing. In order to consolidate the cement and
to avoid trapping air, it is advisable to convey the largest convenient portions of mixed cement to the
mould and apply to one side with a suitable instrument. Fill the mould to excess in this manner and

then

To fa
evenl
Alter

mixin

One |
speci
or si
wet d

Alter]
Keep

Remo
edges

Immd
(37
prior
micrd

7.3.3

Immd
the p
the s
fractu

Test f|

rtilar abrasive, mixed with water (ISO 3696:1987, grade'2) on a flat glass plate. Keep {

ilitate the removal of the hardened cement specimen, the internal surface of the’'n
coated, prior to filling, with a 3 % solution of micro-crystalline or paraffin wax in
atively, a thin film of silicone grease or polytetrafluoroethylene (PTFE) dry, film luby

e any extruded cement, place the top metal plate in position and squeeze together. H
lates in the clamp (7.3.1.2) and screw tightly together. Not later'than 2 min after ¢
g, transfer the whole assembly to the cabinet (7.3.1.3), maintainied at (37 £ 1) °C.

our after completion of mixing, remove the plates, and-prepare the surface of thg
men plane, at right angles to its long axis, using a small amount of 45 pm silicon cat

ring preparation.

natively, use an equivalent grade of abrasive goated paper and water (ISO 3696:19
the ends of the specimen flat by rotating the’Specimen one quarter turn every few st

. Discard any specimens with these defects.

rse each specimen in distilled“ot deionized water (ISO 3696:1987, grade 2) and
1) °C for 24 h, after which condition in distilled or deionized water at (23 + 1) °C for
to testing. Then, measurethe diameter of the cylinder with the micrometer (7.3.1.4) t
metre. Proceed immediately to testing. The testing procedure requires five specime

Procedure

diately after-the end of the conditioning period, place the specimen with the flat e
atens of the~-mechanical testing apparatus (7.3.1.5) so that the load is applied in thg
ecimen.Use a cross head speed of (0,75 + 0,30) mm/min or a loading rate of (50 + 16
Ire. Record the maximum force applied when the specimen fractures.

ressed.

ould may be
bure toluene.
icant may be

ut the mould
ompletion of

e ends of the
bide powder
he specimen

87, grade 2).
rokes.

ve the specimen from the mould immediately after surfacing and examine for air voids or chipped

maintain at
(15 £ 1) min
o the nearest
ns.

nds between
e long axis of
N/min until

vespecimens.

Calculate the compressive strength, k, in megapascals, using the following formula:

k = 4F/md?
where
F  is the maximum applied force, in newtons (N);
d isthe measured mean diameter of the specimen, in millimetres (mm).

© IS0 2022 - All rights reserved
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7.3.4 Treatment of results

a)

b)

If at least four of the values are no less, or for Type | materials for compressive strength no greater,
than the limit specified in Table 1, the material is deemed to have complied with the requirement
of 5.1.

If three or more of the values are less, or for Type I materials for compressive strength are greater,
than the limit specified in Table 1, the material is deemed to have failed without the need for further
testing.

If only three of the values are no less, or for Type | materials for compressive strength no greater,
than the limit specified in Table 1, repeat the whole test. If any values are lower, or for Type I for

compres
test.

7.4 Deter

7.4.1 Apparatus

7411 Tw
(200 + 25) m

sive strength greater, than the limit in Table 1, the material is deemed to have faile

mination of film thickness

o glass plates, optically flat, square or circular, each having-a contact surface a
mZ. Each plate shall be of a uniform thickness of not less that 5 mm.

74.1.2 Lo
of (150 * 2)

upper glass plate. In Figure 4, the anvil that is attached to the bottom of the rod shall be horizont

parallel to t

NOTE
applied.

Ea

74.1.3 Mig

7.4.2 Prod

Measure, wi
the two opti
place betwec
instructions
lower platen
in the origin

At 10 s befon

ding device, of the Type illustrated in Figure 4, or aniequivalent means whereby a
may be generated vertically onto the specimen smoothly and without rotation v|

e base.

Ch glass plate can be attached to the loading device by guides to prevent movement when the

‘'rometer or similar measuring device, accurate to 1 pm as in 7.3.1.4.

edure

'h the micrometer or similar device, to an accuracy of 1 pm, the combined thickn
cally flat glass plates (7.4.1.1) stacked in contact (reading A). Remove the upper plat
n 0,02 ml and 0,207nl of the test material mixed in accordance with the manufact
in the centre of the lower plate, and place this centrally below the loading device
Replace the/seeond glass plate centrally onto the test specimen in the same orientat
1l measureinent.

e the.end of the working time specified by the manufacturer, carefully apply, by me

d the

rea of

force
ia the
1l and

oadis

ess of
e and
urer's
on its
jon as

hns of

the loading devite (7.4.1.2), a compressive force of 150 N vertically on the top plate and leave for af least
10 min. EnsureZhat the cement completely fills the space between the two glass plates.

Measure the thickness of the two glass plates and cement film (reading B).

Calculate the difference in thickness of the plates with and without the cement film

(reading B - reading A), and record this as the thickness of the film to the nearest 1 pm. Carry out five
determinations.

7.4.3 Treatment of results

a)

have complied with the requirement of 5.1.

b)

the need for further testing.

If four or five of the results are equal to or lower than 25 pm (see Table 1), the material is deemed to

If three or more of the results are more than 25 um, the material is deemed to have failed without

© IS0 2022 - All rights reserved
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c) [Ifonly three of the results are equal or lower than 25 pm, repeat the whole test. If any results are
higher than 25 pm, the material is deemed to have failed the test.

44— =

Key

1 glass plate
2 speCimen
F load

Figure 4 — Loading device for film thickness test

7.5 Determination of acid-soluble arsenic fraction

7.5.1 Preparation of test sample

Powder the set cement and sieve through a 75 pm (200 mesh) sieve. Disperse 2 g of the sieved powder
in 30 ml of water (ISO 3696:1987, grade 2) and add 10 ml of analytical grade hydrochloric acid, 36 %
(mass fraction, p = 1,18 kg/m3). Maintain the mixture at (37 = 1) °C for 1 h and filter.

©1S0 2022 - All rights reserved 7
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7.5.2 Proc

edure

Determine the total arsenic fraction of the filtrate by the method described in ISO 2590 or any other
analytical method of equivalent sensitivity.

7.5.3 Compliance

If the result is 2 mg/kg or less (see Table 1), the material is deemed to have passed the test.

8 Marking, labelling and packaging

8.1 Pack

The compon
protect their

An outer pac

8.2 Marking and instructions for use

a) Informa

or capsules) as indicated in Table 2.

b) Instruct
appropr

c) Informa
manufag

ging

ents of the material shall be supplied in properly sealed containers, whichladeqtiately
contents and have no adverse effect on the quality of the product.

k may be used to present the individual containers as a single unit.

ion shall be clearly marked on the outermost packaging orcontainers (for multidose packs

ons shall accompany each package of the material¥and shall include the information
ate to the material (see Clause 5) and as indicatedin Table 2.

ion additional to that specified in Table 2%may be supplied at the discretion ¢f the
turer.

NOTE1 Somme information is indicated as mandatory (M), and other information as optional (/). Thble 2

contains seve

useful to userg

NOTE2 Un
as sealing or d

If the comprsé

Fal optional references and serves as.arguide to the manufacturer as to information which ¢an be

p.

der item no. 11, manufacturers‘ean choose to recommend specific functions for the material, such
urable temporary restoratigmy

ssive strength is quoted, it should be tested by 7.3.
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