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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards

bodi
thro

es (ISO member bodies). The work of preparing International Standards is normally carried out
ugh 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.

The

described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria, heg

..... i her—matntenance are
ded for the

different types of ISO documents should be noted. This document was drafted in acéordapce with the

editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Atte
pate

ntion is drawn to the possibility that some of the elements of this documént may be the subject of
nt rights. ISO shall not be held responsible for identifying any or all su¢h patent rights. Details of

any patent rights identified during the development of the document willbe in the Introdu¢tion and/or

on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any

constitute an endorsement.

For

frade name used in this document is information given for the-éonvenience of users gnd does not

in explanation of the voluntary nature of standards;, the meaning of ISO specifi¢ terms and

exprgssions related to conformity assessment, as well ‘as’information about ISO's adhefence to the
World Trade Organization (WTO) principles in the Techtiical Barriers to Trade (TBT), see wiww.iso.org/

iso/fpreword.html.

This
Pros

document was prepared by Technical Committee ISO/TC 106, Dentistry, Subcomrittee SC 2,
hodontic materials, in collaboration with the European Committee for Standardization (CEN)

Techhical Committee CEN/TC 55, Dentistry, in accordance with the Agreement on technical|cooperation

between ISO and CEN (Vienna Agreement).

This

revided.

The

Any

second edition cancels and replaces the first edition (ISO 21563:2013), which has been technically

main changes compared-\té the previous edition are as follows:

The detail reproduction before and after disinfection for alginate powder and paste/padte materials
lhas been corrected to be 50 microns.

The elastic recovery test has been modified to allow for the use of poly(methyl methacrfylate) plates
3s an alternative to glass or metal.

Figures'A.2, A.3, A.4, and A.6 have been corrected.

)\ VERR raounchaontthao dociia gt
Avr IC LY UMSIIU\AL CIIC UUCUITICUITIC,.

feedback or questions on this document should be directed to the user’s national standards body. A

complete listing of these bodies can be found at www.iso.org/members.html.
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Dentistry — Hydrocolloid impression materials

1 Scope

This document specifies the requirements and test methods for hydrocolloid impression materials. This
document helps to determine whether elastic aqueous agar and alginate hydrocolloid dental impression
materials, as prepared for retail marketing, are of the quality needed for their intended purposes. It also

spec
biolo
and 1

fies requirements for labelling and instructions for use. This document does not add
gical hazards associated with the materials. Assessment of these hazards is addressed
he ISO 10993 series.

2 Normative references

The
cons
unda

ISO 1
ISO 4
ISO 3

3
Fort
ISO 4
— 1
— 1

3.1

bong
adhe
inter]
mouf

3.2

following documents are referred to in the text in such a way that-some or all of t
fitutes requirements of this document. For dated references, enly’the edition cited
ted references, the latest edition of the referenced document (ifcluding any amendme

942, Dentistry — Vocabulary
873, Dentistry — Gypsum products

696, Water for analytical laboratory use — Specification and test methods

[erms and definitions
he purposes of this document, the terms and definitions given in ISO 1942 and the foll

nd IEC maintain terminology databases for use in standardization at the following adc

SO Online browsing platformavailable at https://www.iso.org/obp

EC Electropedia: available at http://www.electropedia.org/

ling

rence of the-impression (3.6) material components in a single impression after
facing materials has reached the level of effective setting required for successful remo
h

bulK

container

ess possible
in ISO 7405

heir content
applies. For
hts) applies.

wing apply.

Iresses:

each of the
val from the

label

€d packaging otding a greater amournt of otherwise Unpackaged granuiar, iquid, po

loose substance than is usually needed for a single dental clinical or laboratory procedure

3.3

cons
retai
sales

umer packaging
| packaging
packaging

der, or other

packaging constituting, with its contents, a sales unit to the final user or consumer at the point of retail

[SOURCE: ISO 21067-1:2016, 2.2.7, modified — "retail packaging” and "sales packaging" have been
changed from preferred terms to admitted terms.]
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elastic recovery
elastic properties required to recover adequately from deformation

3.5
extrusion

process of obtaining a liquefied Type 3 or Type 3A agar impression (3.6) material from the containing

cartridge or

3.6
impression

syringe

negative co
material in]
that the entj
harm to the

Note 1 to entl
poured agair
surfaces is fo

3.7

initial setti
time, measuy
chemistry i
material ha
predictable

Note 1 to ent
and standard

example|
manufad

in the d
referenc
specifieq

3.8

liquefactio
process of h
to the mould

39
non-revers
impression
removal fro

y Uf Ul a} Ul Ul CllliUfCl\,;Cl} tioouc oul fﬂLCD Ubtaiucd b_y yla\,ius d uluuldablc illll}lc
0 contact with the tissue surfaces, and allowing it to harden, or to become elastic,
re impression material/tray assembly can be removed from the contact without §ignif]
tissues or to the assembly

y: A properly formed impression is capable of having a relatively fluid model (cast) forming ma
st the intaglio surface so that, when the modelling material sets, a positive copy of the impr
rmed.

ng time

red from commencement of mixing components of a material, or otherwise activatin
hvolved, and ending at a time when results of a prescribed test show that the actiy
5 begun to set at a rate indicating that the effective setting time will be reached at
time thereafter

Fy: Initial setting times stated in the manufacturer’sinstructions are useful to test operators,
s developers because they can be helpful:

in determining whether quality of a product has deteriorated before or after opening of the packagin|

if the initial setting time found by the test«operator or user corresponds closely to that stated
turer’s instructions, it can be assumed that the product is of a quality suitable for testing or us

e point in time that can be usedas a basis for specifying a later point in time at which a subseqy
| procedure can safely begin.

N
Pating an agar impression (3.6) or duplicating material to change it from the elastic gel
lable or pourable-sol state

ble impression material
3.6) material which, having been brought to the effective setting stage as require
mthe mouth, cannot be returned to the mouldable state required for forming impress

ssion
such
icant

kerial
bssed

o the
rated
some

users

g; for
n the
€;

bvelopment of standards for certain/materials when there is a need for a standard to identify a

ently

state

d for
ons

3.10
primary pa

ckaging

primary container
DEPRECATED: immediate container

packaging d

esigned to come into direct contact with the product

[SOURCE: ISO 21067-1:2016, 2.2.3, modified — The admitted term "primary container" and the
deprecated term "immediate container” have been added.]
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reversible impression material
impression (3.6) material such as an agar hydrocolloid which, after having been brought to the gel state
for marketing purposes, can be heated so as to bring it to the relatively fluid colloid or paste-like state
required for making an impression

Note 1 to entry: Whereas in past years the “gel to sol” and “sol to gel” reversibility capacities of such impression
materials have allowed them to be recycled for repeated uses, modern infection control practices now discourage
user recycling of the reversible impression materials for repeated uses in the mouth.

3.12

seco}E\da:_)LpaLknging
DEPRECATED: over packaging

pack
mate

[SOU
"whe
with

3.13
stori
proc
redu

3.14
strali
flexil
form

hging designed to contain one or more primary packagings (3.10) together with lan
rials and accessory devices that may have to be provided for use with the product

RCE: ISO 21067-1:2016, 2.2.4, modified — The deprecated term "over packaging" has
re required"” has been replaced by "and accessory devices that may have to be prov
the product”.]

ng
pss of holding increments of liquefied reversible agar hydrocolloid impression (3.6) 1

n-in-compression
hility/stiffness property ranges of materials so*as to determine whether the set mat
ed as impressions (3.6), can be removed fromithe mouth without injury to impressed

y protective

been added;
ided for use

haterial at a

red temperature pending time they will be injected or tefipered for impression makinlg purposes

brials, when
oral tissues

and Wwill have adequate stiffness in the more flexible portions of impressions to resist fleformation
when model-forming products are poured against them

3.15

tempering

process of holding a heavy or medium bodied agar impression (3.6) material in a slightly |higher than
mouth temperature water bathfiafter the material has been placed into an impression tray, so as to
further reduce the sol state temperature as necessary for safe and effective seating in the mouth

3.16

unitpacket

packpging containingenly the amount of product usually needed for a single dental clinical gr laboratory

application

4

Classification of agar hydrocolloid impression materials

The

hoar impression materials are classified according to the consistencies they exhibit wi

pile they are

ready for impressing against the oral or craniofacial tissue surfaces, and when tested according to 5.2.

— Type 1 heavy bodied, for making impressions of complete or partial dental arches, with or without
the use of companion increments of lighter bodied Type 2 or Type 3 agar impression materials.

— Type 2 medium bodied, for making impressions of complete and partial dental arches, with or
without the use of companion syringe-extruded increments of Type 3 agar materials.

— Type 3 light bodied, for syringe use with either the Type 1 or Type 2 agar materials.

— Type 3Alight bodied, material formulated for syringe use in a reversible/non-reversible impression
material system, and that has been claimed to be capable of bonding to a companion alginate
impression material that will make up the greater part of an agar/alginate impression material
system.
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5 Requirements — Characteristics and properties

5.1 General

The requirements applicable to only one category of hydrocolloid impression materials (agar or alginate)
are stated in 5.2 to 5.6. The requirements applicable to both categories are displayed in Table 1.

5.2 Consistency (agar impression materials of all Types, in the sol state only)

After being exposed to the storing temperature treatment recommended in the manufacturer’s
instructions—the material shall have a consistency that will allow the entire content of the tube or

syringes to |
all can be ex

5.3 Work

truded within 30s.

jng time (alginate materials only)

pe extruded within 30 s. No specimens need to be made but material shall be tested te see if

When testedl in accordance with 7.2, the thickness of the layer of material remainifg between the tip of

the test pen

5.4 Initia

When teste
manufactur

5.5 Linea

When tested in accordance with 7.9, the dimensional change shall not exceed 1,0 %.

5.6 Tensi

setting time (alginate materials only)

br’s instructions [8.2.4 h)].

e bond strength (Type 3A agar materials only)

btrator and the test base plate shall not exceed 0,25 mm.

Ir dimensional change (Type 3A agar materials only)

l in accordance with 7.3, the initial setting time shall be-within 20 % of that stated in the

When tested in accordance with 7.10, the minimium tensile bond strength shall not be less than 50(kPa.

Table 1 — Other requirements for properties — Agar and alginate materials
Test Agar materials Alginate powder
subclause Test procedure Type 1and | Type 3and | and paste/paste
number Type 2 Type 3A material$
7.4 Detail reproduction before and after 20 20 50
disinfection
Line widthreproduced (um)
7.5 Compatibility with gypsum 50 50 50
Line width reproduced (um)
7.6 Elastic recovery 96,5 96,5 95,0
% (min.)
7.7 Strain-in-compression 4,0 to 15,0 4,0 to 15,0 5,0 to 20,0
% Range: min. to max.
7.8 Tear strength 0,75 0,50 0,38
N/mm (min.)

© ISO 2021 - All rights reserved
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6 Pre-test planning approaches

6.1 General

The information included in this clause is provided to help test operators avoid losses of time due to
trial and error efforts occurring when such information is not taken into account before test procedures
such as those described in Clause 7 are begun.

6.2 Sampling
Obser

rocure only samples that have been packaged for retail marketing and that havedabelling "use by"
dates that have not expired.

b) WWherever possible select only those samples that have the same lot (batchjsiwmber [see 8.1c)].

c) Procure samples in minimal amounts shown below when conducting.certification testing that will
fequire production of the several specimens needed for complete evaluation of the material.

1+ For agar materials, Type 1 and Type 2 — at least 30 large tubes or the equivalent.
1+ For agar materials, Type 3 and Type 3A - at least 150 sticks, cartridges or capsules|
1+ For alginate impression materials - at least 900 g.

+ For alginate paste/paste materials - 5 1.

1+ Gypsum materials for the compatibility with gypsum test — atleast 1 000 g.

NOTH The sample sizes specified in this subclause have been justified by taking into account|the probable

amoynt to be consumed in testing for compliance“with all stated requirements, and also the additipnal amounts
often|needed for pre-test specimen preparation and testing practice.

6.3 | Pre-test product examinations

6.3.1 General

These evaluations are_helpful in determining whether the sample procured (6.2) is fit for objective
testing.

6.3.21 Examinations for compliance with labelling requirements

Exarpine the.consumer packaging components for labelling compliance with the provision pf 8.1 before
any gttefpt to open a packaging component has defaced or obliterated any labelling entry finformation
neededTor storage or use of the product. Record the name, type, lot number and "use by" date as may be
applicable for each primary container of the material to be tested.

6.3.3 Examinations for effectiveness of the packaging

Before opening any primary container, examine it for possibilities that the quality of the content may
have been compromised since its manufacture; for example, evidence such as:

— loose tube caps or canister lids, or leakage;
— container rupture or punctures;

— shrinkage of the agar content of a container such as can be detected by sight, sound or touch.

© IS0 2021 - All rights reserved 5
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Immediately after opening an alginate container, examine the content for lumps or granules that may
be due to faulty or compromised packaging.

CAUTION — Do not use any compromised materials for preparing specimens.

6.3.4 Examinations for compliance with requirements for instructions for use

Before opening any primary container:

examine the labels to determine whether they include any of the instructions for use information
specified in 8.2;

— locate apd retain any instruction sheet that may have been provided outside the primary container.

Immediately after the first opening of a primary container for powder alginate, examine thé content for

any instruction sheet that may have been placed inside the container.

6.4 Essential pre-test preparatory practices

6.4.1 Labpratory conditions

Unless otherwise specified in this document, conduct all specimen_preparation and testing ynder

ambient labpratory conditions of (23 + 2) °C and (50 * 10) % relative humidity. And, unless otherfwise

specified, bffing all equipment and materials to be used in the tests to the ambient temperature bgfore

beginning specimen preparation.

6.4.2 Apparatus function verification steps

a) Examing all accessories, instruments and equipment for functional effectiveness before they are
used in p test.

b) Perform whatever calibration steps necessary to ensure that the items comply with specifications
stated fpr them in this document, or in ISO*6873.

c) Clear all instrumentation or equipment surfaces that will come in contact with the specimen
material of any contaminants that might influence the test result.

6.4.3 Tesf material handling and use

6.4.3.1 Identification efseparately packaged samples

When the gample procured for testing (6.2) includes two or more separate packages, assign an

identifying [numeric>or alphabetical/numeric symbol to each separate primary container foy the

purpose of maintaining a record of the particular container from which the materials used to fgrm a

particular spécimen was taken.

6.4.3.2 Storage and manipulation

Unless otherwise specified in this document, store, prepare and manipulate the materials used
for forming the test specimens employing the equipment and procedures recommended in the
manufacturer's instructions (8.2). When mixing the alginate materials, record the time required for
each specimen preparation mix.

6.4.3.3 Mixing water for the alginate and gypsum products
The quality and temperature of the water used for making the specimens shall be as specified below:

— water quality: Grade 3 in accordance with ISO 3696, obtainable by distillation, deionization or
reverse 0osmosis;

© ISO 2021 - All rights reserved
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— water temperature: as recommended by the manufacturer [8.2.4 c)].

6.4.3.4 Amount of material to be prepared for each specimen
a) Foragar hydrocolloid material mould assemblies

Type 1 and Type 2 agar materials - one tube for each specimen.

Type 3 and Type 3A agar materials, when used to make part of a specimen, such as for detail

reproduction, gypsum compatibility, dimensional change or tensile bond strength test
or one cartridge.

— one stick

or Type 3 and 3A agar materials when used to make up the entire volume of the elas
train-in-compression or tear strength specimen — a volume greater than thatceont:
yringe will usually be needed.

b) For alginate materials
owder or paste materials supplied in bulk containers — a mixture having a volume of
enough for making a medium-sized impression).
owder materials supplied in unit packets — whatever volume results from mixing
rovided in one packet with the recommended volume of watér.
6.4. Simulated oral time/temperature treatment of specimens formed in complete|
moulds

Lic recovery,
hined in one

about 40 ml

the powder

ly closed

After the specimen forming material has been completely enclosed in the specimen forming assembly,

the entire assembly shall be conditioned for the time and at the temperature [8.2.2 c)] simul
which the material should be exposed after the impression has been seated in the mouth; f

n assembly containing alginate alone, or containing agar/alginate combinations, shall
in a cooling water bath set at (35 #.2)°C and shall remain so immersed for the time re
the instructions for the impres§sion material/tray assembly to remain seated in the 1

ssemblies containing agar material alone shall be immersed in the cooling a water bath
nd at the cooling water-temperature recommended in the instructions for obtaining
egree of gelation of the'material after it has been seated in the mouth.

6.4.3 Order of conducting tests

Whe
initid
signi
proc
relat

h testing thécsalginate impression materials, always conduct the working time test (
| setting-time test (7.3) first in order because, when the results obtained in these

ired for testing has somehow been compromised and that the manufacturer should |
jvé-to the difference noted.

ating that to
r example:

eimmersed
commended
houth;

for the time
the desired

7.2) and the
tests differ

[ficantly-from manufacturer claims [8.2.4 g)] and [8.2.4 h)], it is likely that the quality of the sample

e contacted

6.4.6 Test schedules timing

Time the schedules for specimen preparation and testing using a timing device such as a stopwatch

accurate within 1 s over a period of 30 s.

6.4.7 Pass/fail determinations

The minimum number of specimens to be tested for pass/fail determinations shall be either three or

five, as indicated in the first specimen preparation subclause for each related test in Clause 7.
a) For a three-specimen minimum, make a series of three specimens initially. If at least two of the
three specimens comply with the related requirement, the material passes. If none comply, the

© IS0 2021 - All rights reserved
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b)

material fails. If only one specimen complies, make three additional specimens. If all three of the
additional specimens comply, the material passes; otherwise the material fails.

For a five-specimen minimum, make and test a series of five specimens initially. If at least four of
the five specimens comply with the related requirement, the material passes. If less than three
specimens comply, the material fails. If only three specimens comply, make a series of five additional
specimens. If four of the second series of specimens comply, the material passes; otherwise the
material fails.

6.4.8 Expression of test results

Record the fiumber of specimens tested and whether the material passes or tails.

7 Testm

7.1 Gene

Test operat
specimen pi

7.2 Work

ral

prs are advised to become familiar with the content of Clause /6 before beginning

ing time test (alginate materials only)

ethods

eparation. Figures illustrating instruments and accessories used intests are in Annex

any

A,

7.2.1 Apparatus and materials (the array of devices or materials used or available for an

undertaking)

a) Rigid ring mould, height (16,0 + 0,1) mm, internal diameter (30,0 * 0,2) mm.

b) High vdcuum grease, such as silicone grease which will not be reactive with the ring mould gr the
material being tested.

c) Flat glalss plate, approximately 50 mm x:50-mmm and at least 3 mm thick.

d) Working time test instrument (Eigure A.1). The combined mass of the penetrator shaft and
penetraltor tip shall be (50 * 0,5) g-

7.2.2 Spefrimen preparation

7.2.2.1 Gé¢neral

Prepare a mfinimum of three specimens.

7.2.2.2 Advandce-preparation steps

a) Mark orimedify the test instrument base [7.2.1 d}], the ring mould [7.2.1 a)], and the flat plate |7.2.1
c)] such that these parts can be related to each other in the same position for each test.

b) Coat surfaces of the ring mould with a thin film of the high vacuum grease [7.2.1 b)].

c) Centre and fix the ring mould onto the flat plate in position for the test.

d) Elevate and lock the penetrator shaft and the dial indicator spindle of the test instrument
(Figure A.1) so as to allow the centre of the ring mould/flat plate assembly to be positioned directly
below the penetrator tip.

e) Unlock the penetrator shaft so as to allow the tip to descend into contact with the centre of the
glass base plate surface below the ring mould. Lower the dial indicator spindle contact point to
rest on the top of the penetrator shaft and record the resulting dial indicator reading as the fiducial
reading a.
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f) Elevate and lock the penetrator shaft, and the dial indicator spindle, so that the penetrator tip is
positioned far enough above the top of the ring mould to allow removal of the ring mould/flat plate
assembly in preparation for filling the mould assembly with impression material.

7.2.2.3 Specimen formation and pre-test positioning

Immediately after completion of mixing the alginate, slightly overfill the ring mould and strike off
the excess level with the top surfaces of the mould; centre the test specimen assembly beneath the
penetrator tip. Then unlock the penetrator shaft and allow it to descend until the tip is barely in contact
with the top surface of the material to be tested and lock the shaft with the tip in this position.

7.2.3 Test procedure

At 5 § before the end of the working time stated in the instructions, loosen the penetirator ghaft locking
screyv so as to allow the penetrator tip to descend into the material under the combined weight of the
shaft/tip complex [7.2.1 d)].

10 s|thereafter, lower the dial indicator contact point to rest on the, top”of the penefrator shaft.
Immegdiately thereafter record the resulting dial indicator reading as:teading b. Then dalculate the
difference between readings a and b to the nearest 0,01 mm and record whether the thickness of the
matgrial remaining between the penetrator tip and the glass plate surface complies with the allowance
stategd in 5.4.

NOTH Since the material in the working time test assemblywill not have reached the initial [setting stage
by the time descent of the penetrator has been completed, it willtherefore be possible and time-saving to begin
testifg the same specimen for initial setting time according te, 7.3.3 shortly thereafter.

7.2.4 Pass/fail determinations/and expressioi'of results

See §.4.7 and 6.4.8.
7.3 | Initial setting time test (alginaté impression materials only)

7.3.1 Apparatus

a) Rigid ring mould [7.2.1(a)], coated with the high vacuum grease [7.2.1 b)].

b) (Cylindrical polymethylmethacrylate test rod, approximately 100 mm long and 6 mm in
iameter, having-both ends polished to a high lustre (scratch free as can be determiped visually
yithout magnification).

7.3.2 Specimen preparation

Preppre‘a minimum of three specimens.

As indicated In the NOTE under Z.Z2.3; the specimens prepared for the working time test can also be
used for the initial setting time test. Otherwise complete the first three steps, a), b) and c) described in
7.2.2.2 for forming the specimens according to the introductory sentence of 7.2.2.3 and conduct the test
as described in 7.3.3.

7.3.3 Test procedure

At 5 s after the working time stated in the instructions [8.2.4 g)], begin the test by placing an end of the
test rod [Z.3.1b)] into momentary contact with the unset specimen material. Clear any material left on
the rod from the contact. Then repeat the contact/withdrawal rod clearing steps at 10 s intervals until
the test rod separates cleanly from the material. Record the time of this occurrence as the initial setting
time and compare it to the requirement stated in 5.5.
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7.3.4 Pass/fail determinations and expression of results

See 6.4.7 and 6.4.8.

7.4 Detail reproduction test before and after specimen disinfection

7.4.1 Apparatus and materials

a) Lined detail reproduction specimen forming test block (Figure A.2).

b) Perforated ring mould and ring mould retainer specimen forming accessories (Figure A.3).

c) Soft mduldable clay-like, putty-like or wax, to partially fill perforations in the ring mould*|7.4.1
b)] so ag to help keep the light bodied agar materials confined in the mould.

d) Flat glass specimen cover plate, approximately 50 mm x 50 mm and at least 3 mim-thick having
one side covered with a polyethylene sheet approximately 0,035 mm thick.

NOTE A very thin film of the high vacuum grease [7.2.1 b)] spread over the underside of the glass|plate
will keep the polyethylene sheet smoothly adapted to the plate.

e) Mould release solution (for the alginate containing specimens only),‘such as a freshly madg 1 %
solution of tetradecylamine in acetone, for preventing adherence of the alginate specimen matgrials
to the liped test block surface.

f) Oven, h[ld at (35 * 2) °C, for simulated intra-oral temperature’conditioning of the test block.

g) Equipment recommended for liquefaction, storing and tempering the agar materials ang the
recommended syringes and needles as may be applicable [8.2.3 a)] and the items needefl for
proportioning and mixing the alginates [8.2.4 c]].

h) Two water baths, for use depending upon the'material being tested:

— oneg held within whatever temperature tange the manufacturer instructions may recominend
for fooling agar impressions in the mouth, or

— onelheld at simulated intra oraltemperature of (35 #* 2) °C, for use with the alginate matgrials
that are exposed to that approximate temperature while setting in the mouth.

i) C-clamp, having a minimam~screw opening of 40 mm and a minimum throat depth of at |least
30 mm.

j) Disinfectant identified by the manufacturer [8.2.2 f)], second subdivision].

k) Micros¢ope, equipped for x 4 to x 12 magnification and low angle illumination.

7.4.2 Examination and conditioning of equipment and accessories

a) Use the microscope [7.4.1 k)] to determine whether the lines on the test block have been cleared of
contaminants.

NOTE An ultrasonic cleaning device containing a concentrated solution of sodium bicarbonate in water
has been found useful for removing alginate contaminants from impression trays and test accessories.

b) Place the test block [7.4.1 a)] in the oven [7.4.1 f)] for conditioning at least 15 min.

7.4.3 Specimen preparation

7.4.3.1 General

Prepare a minimum of three specimens.

10
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7.4.3.2 Advance preparation steps — Agar materials

a)

b)

Bring each type of material to be used for forming a specimen to the recommended

liquefaction

temperature [8.2.3 b)] and immediately thereafter transfer the tube or syringe to the recommended
storing temperature water bath [8.2.3 b)], there to be held until the extrusion for the next step.

As time for specimen formation nears, transfer the tubes containing the Type 1 and Type 2

materials to the recommended tempering treatment bath [8.2.3 b)].

7.4.3.3 Specimen formation steps — Agar materials

7.4.3.3.1 Specimen formation and post-formation steps — Type 1 and Type 2 agann

After the materials have been brought to the recommended tempering temperature, c
following steps within 30 s.

a)

b)

f)

CAU

7.4.3.3.2\ ' Specimen formation and post-formation steps — Type 3 and Type 3A Agar

Form the specimen in much the same way as for the Type 1 and Type 2 materials, with t

emove the test block from the oven and seat the retainer containing the-perforated

Immediately thereafter, begin extruding the tempered material ditéctly into the moy
that the first increments will first enter the lines a, b and c on onpe'side of the test block
then be caused to flow into the lines for their full lengths.

glowly force the polyethylene covered glass plate against the excess material until th
near contact to the top surfaces of the prepared ring mould forming sides of the mould

[omplete formation of the specimen by using the“C-clamp [7.4.1 i)] to force the covere
iinto contact with the top surfaces of the mould*cavity ring mould.

Immediately thereafter, immerse the specimen forming assembly in the water bath [74
lemperature and for the time recommended for cooling the impression in the mouth [8

After the simulated oral time-temperature (6.4.4) treatment, complete the final po
gpecimen preparation steps as follows:

separate the impression material/ring mould assembly from the test block and mq
components;

rinse the assembly with water;

use a gentle.air stream to expel gross amounts of water from the lined surface.

ION —Do'not dry the surface.

aterials

bmplete the

ring mould

[7.4.1 b)] to rest on the shoulder of the test block, thus creating the specimen forming nmpould cavity.

1d cavity so
surface, and

Then extrude enough material to slightly over-fill the mould cavity immediately the¢reafter and

e plate is in
cavity.

1 glass plate
.1 h)] at the
2.2 c)].

bt-formation

uld retainer

materials

two exceptions.

a)

b)

he following

Extrude the material from a filled syringe taken directly from the storing temperature treatment

water bath (7.4.3.2).

Extrude only enough of the Type 3 or Type 3A material into the mould cavity to cover the lines of
the test block surface. The additional amount of material required to force the first increments of
the Type 3 materials into the lines and to complete the necessary overfilling of the mould cavity,
shall consist of either a Type 1 or Type 2 agar material. The additional amount of material required
to force the increment of Type 3A materials into the lines shall consist of a companion alginate

[Clause 4 d)].
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11


https://standardsiso.com/api/?name=6dcf98b67c916d8f67ba6ac95edaca25

ISO 21563

:2021(E)

7.4.3.4 Advance preparation steps — Alginate materials

For specimens that will be formed wholly, or in part of alginate materials, paint a thin film of mould
release solution [7.4.1 €)] to cover the surface of the test block.

Proportion the alginate ingredients for mixing.

7.4.3.5 Specimen formation and post-formation steps — Alginate materials

Follow essentially the same order of steps specified for the agar materials, with the following exceptions:

vimatel

the

approxi

At15s

d)] against the overfilled amount of alginate extending above the ring mould cayity, ‘slowly

without

Then us
ring mo

Expose

7.4.4 Tesf

Immediately
the lined sp
undisinfectg
following st

NOTE W
differences (
microscope |
the required
specimens m

Complete t
manufactur
compliance

7.4.5 Pas

See 6.4.7 an

7.5 Comyp

mate centre of the test block.

brior to the stated working time, begin pressing the polyethylene covered glas$ plate

any twisting motion, so as to expel most of the excess.

e the C-clamp [7.4.1 i)] to force the plate into contact with the top surfacé of the perfo
uld so as to give final form to the specimen.

[ procedure steps

 after separation of the specimen from the mould, use’the microscope [7.4.1 k)] to exa

d specimen (see the requirement in Table 1). Ifithe specimen complies, proceed wit
bps. If not, the specimen fails.
f the materials can make it necessary to use different lighting intensities (overhead a

ines have been clearly reproducedn ;surfaces of the impression material specimens and in gy
hde for the gypsum compatibility test.

with the detail reproduction required for the pre-disinfected specimen.

5/fail determination and expression of results

1 6.4.8.

jatibility with gypsum test

y 65 mlaofthemivadmatorial ant
—=-H-eHe-RHxedRdttel -6,

the specimen forming assembly to the simulated oral temperattre treatment (see 6.4.4

hen viewing detail reproduction and gypsum compatibility specimens for test purposes, d

ghting), or differently coloured microscope lighting filters, or both, in order to determine wh

he test immediately thereafter by first disinfecting the specimen according td
er instructions [8.2.2 f)]) and then by re-examining the treated specimen for conti

74.1
and

rated

mine

ecimen surface for compliance with the detail reproduction requirement specified for the

h the

olour
hd/or
ether
psum

the
nued

7.5.1 Apparatus and materials

a)

Agar, alginate or agar/alginate impression material test specimen assemblies formed and

treated according to 7.4.3 or 7.4.4 and which have been found to be in compliance with the detail
reproduction requirement before and after disinfection.

b)

Post disinfecting treatment agent that may be recommended according to [8.2.2 f) 3]].

companion clamping mechanism such as a worm gear hose clamp for closing the slit.

Slit mould (Figure A.4) having a rabetted recess machined into the top surfaces, along with a

The slit should be closed during formation of the gypsum specimen. After the gypsum specimen
has set, the clamping force is released to allow the slit to open for easy removal of the specimen.

12
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The brass alloy used for the mould should have a strain-at-elastic limit sufficiently high to permit
the slit to be closed and opened repeatedly without significant permanent reduction in width.

d)

and the gypsum products [7.5.1 f)].

)

Microscope [7.4.1 K)].

Two dental gypsum products [see 8.2.2 f) 4)]:

— one Type 3 dental stone, model and,

High vacuum grease, such as silicone grease, that will be non-reactive with the slit mould [7.5.1 ¢)]

7.5.2

7.5.2

Prep

7.5.2
I

1

one Type 4 or one Type 5 dental stone, high strength.
Specimen preparation

.1 General

Are a minimum of three specimens for each gypsum product tested [7:5.1 f)].

.2 Advance preparation steps

Determine whether the gypsum products [7.5.1 )] comply with the initial setting tim
eproduction requirements of ISO 6873. Do not use any 'gypsum that does not complj
equirements.

7.5.2

Begi
of th
[see

Treat the inner surface of the slit mould [7.5.1 c]},An¢luding the slit surfaces, with a thi

igh vacuum grease [7.5.1 d)], and then use the.clamping mechanism to close the slit.

se any post-disinfecting agent [7.5.1 b)], that may be recommended in the instructiong
he impression before pouring the gypsum.

osition and temporarily fix the ring mould/impression material specimen assembly, |
own, in the rabetted recess of thejslit mould and invert the assembly in preparation fd
he gypsum product.

re-proportion the watek/gypsum mixing components using 120 g of gypsum pc
ith the volume of water’required according to the water/powder ratio specified in
anufacturer's instructions for use [8.2.4 c]].

.3 Specimen formation steps

h mixing/the gypsum at one minute before the end of the time lapse permitted betw
e impression from the mouth and the time recommended for commencement of pourir
B.2.2 €)].

e and detail
y with these

n film of the

for treating

ned surface
r pouring of

wder along
the gypsum

ben removal
g the model

Upor

comnlotion aftho miv diract firctincromontce aftho ouncum mivinre via maochanical
copretol-ortie G are e SsHerementsSortie- gy pst

sibration, so

oo v o rrrecrorrcor

that they will flow first down along an internal side surface of the mould, and then flow over the ends
of the raised lines a, b, and c on one side of the impression material specimen, and then be directed to
gradually flow along and over the lines to their opposite ends. Continue adding increments thereafter

until

the mould cavity is slightly underfilled.

Unless otherwise specified by the gypsum or impression material manufacturer’s instructions, allow
the poured impression gypsum assembly to set in the laboratory environment until 45 min after the
initial setting time previously determined for the gypsum product in accordance with [7.5.2.2 a)]. Then
separate the gypsum specimen from the assembly and begin the test procedure immediately thereafter.

© ISO

2021 - All rights reserved

13


https://standardsiso.com/api/?name=6dcf98b67c916d8f67ba6ac95edaca25

ISO 21563:2021(E)

7.5.3 Test procedure

Use the microscope [7.5.1 €)] to examine the surface of the gypsum specimens for compliance with the
requirement to copy line a, b, or line c, as specified in Table 1.

7.5.4 Pass/fail determination and expression of results

See 6.4.7 and 6.4.8.

7.6 Elastic recovery test

aratus and materials

Specimien forming split mould with fixation ring (Figure A.5).

cuum grease, such as silicone grease [7.2.1 b)].

plates made of glass or poly(methyl methacrylate), approximately 50 mm by 50 mim at
least 3 nm thick each having one flat surface covered with a thin polyethylene’sheet approximiately
0,035 mim thick.

C-clamp, [7.4.1 i].

two water baths [7.4.1 h)].

7.6.1 App

a)

b) High v4

c) Twofl

d)

e)

f) Oven hd
split md

g) Flat te
15 mm

h) Test in
graduat]
with th
specimg
(4,00

7.6.2 Spe

7.6.2.1 Gg

Prepare a m

uld halves.

k 15 mm and 2 mm thick.

e mass of the test plate [7.6.1 g)]) to application of an initial force of (0,6 + 0,1) N o
n. The stop on the test instrument shall be set to limit compression of the test specim|
1) mm.

cimen preparation

tneral

inimum of five specimens.

7.6.2.2 Advancepreparation steps

a)

b)

c)

d)

14

Very thin film of the ]rnrrh Vaculn-grease [76 1 ]f\Tl to the internal surfaces of the fix

ld at a temperature of (35 + 2) °C, for simulating intra-oral temperature conditioning ¢f the

st plate made of glass, metal or. poly(methyl methacrylate), approximpately

strument such as the one shown in“Figure A.6 equipped with dial indicator hgving
ions of 0,01 mm. The dial indicatorspindle shall have the capacity for contributing, glong

h the
en to

tion

Apply a

ring and to all surfaces of the spllt mould halves [7.6.1 a)].

Place the specimen forming mould halves and one of the polyethylene covered plates [7.6.1 c]] in
the oven [7.6.1 f)] for simulated intra-oral temperature conditioning for at least 15 min.

Bring the agar materials to the storing temperature, or tempered, condition recommended for their
use in impression making [8.2.3 b)] and hold them in readiness for specimen formation.

Proportion the components to be mixed for the alginate material.

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=6dcf98b67c916d8f67ba6ac95edaca25

ISO 21563:2021(E)

7.6.2.3 Specimen formation and positioning for testing steps

Accomplish the first five of the following six steps after the agar materials have been brought to the
recommended storing temperature or tempering readiness [8.2.3 b)], or within 60 s after completion of
an alginate mix.

a) Centre the fixation ring on the unconditioned polyethylene glass plate and half fill the resultant
mould cavity with the mixed alginate impression material or, with an agar material having been

b)

d)

f)

7.6.3

Conduct the test in accordance with the following time schedule, where ¢ is the time the
remqved from the water bath,

held at the recommended storing or tempering temperature.

Remove the two spht mould halves from the condltlonmg oven, ahgn them together and press

gurface down, against the material protruding above the top surface of the-mould sq
dlmost all of the excess.

the mould halves so as to give final form to the specimen.

INOTE
parts to minimize scratching and breakage of the glass plates,

Place this specimen forming assembly in the appropriate simulated oral temperatur
yvater bath [7.6.1 €)] for the time specified for leaving the impression in the mouth [8.2]

Vithin 40 s after completion of the appropriate water bath treatment, separate the spg
he assembly, place the test plate [7.6.1 g)]cto rest on the top surface of the specim
entre this assembly on the base of the testihstrument [7.6.1 h)] so that the centre of t
s in axial alignment with the dial indicater spindle as depicted in Figure A.6.

[T N |

Test procedure

1+ 45 s: Gently lower(the dial indicator spindle contact point to seat on the test plate rd
fthe specimen.

1+ 55 s: Readthe'dial indicator and record the reading as h;.

¢+ 60 s: Peform the specimen (4,0 = 0,1) mm, as limited by the stop on the test instru
1 s, andsimmediately thereafter release the deforming force such that it will be complets

heir bottom
as to force

emove the conditioned top covering glass plate from the oven and press it; polyethylene covered

as to expel

Then use the C-clamp [7.6.1 d)] to force the plates into contact witlrthe top and botton surfaces of

Rigid metal or polymer back-up plates can be used betiween glass plate surfaces angl the C-clamp

e or cooling

2 c]].

bcimen from
en and then
e specimen

specimen is

sting on top

ment within
d within 5s.

1+ 66 S: Complete release of the deformmg force over a period of 5 s and 1mmed1atel
I 5 :
specimen.

NOTE

y thereafter
esting on the

Possibilities for lateral displacement of the specimen during application of the deforming force

can be reduced by cementing an abrasive paper sheet (about ISO grit number P1200) to cover the surfaces of

the instrument base and the test plate that will contact the top and bottom surfaces of the spec
the test.

t + 96 s: Gently return the dial indicator contact point to rest on the test plate.

t + 106 s: Record the dial indicator reading as h,.

© IS0 2021 - All rights reserved
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7.6.4 Calculation of results

Use the following formula to calculate the elastic recovery, K, for each specimen to the nearest 0,1 %:

K= [100 —[100

where

hy —hy

hy

)

is the measured height of the split mould;

If a failing

eight approj

inclusions t
defective sp

7.6.5 Pas

See 6.4.7 an

7.7 Strai

7.7.1 Apparatus and materials

a) Items listed in [7.6.1 a)] to [7.6.1 )] for preparing the specimens used in 7.6.

b) Test instrument, such as the one shown-in Figure A.7 equipped with a dial indicator h3
graduations of 0,01 mm.

7.7.2 Spefrimen preparation

Prepare am

Form and otherwise prepané-the specimens as for the elastic recovery test, except that the test
[Z.6.1 g)] shall not be placéd on the specimen.

7.7.3 Test procedure

Immediately affer separation of the specimen from the forming assembly, place it on the base d

test instrun

is the dial indicator reading at £ + 55 s (immediately before the specimen is deformed];

is tl
renf

oved from the specimen).

value is recorded for a specimen, section the specimen axially, or lengitudinally,
ximately equal sized segments and examine each segment for internal ldefects such 4
hat can have contributed to the failure of the specimen. Do not use) values reporte
ecimens in pass/fail determinations.

5/fail determinations and expression of results

1 6.4.8.

1-in-compression test

inimum of five specimens.

eénb[7.7.1 b)] so that its centre is in axial alignment with the centre of the loading shaft

he dial indicator reading at t + 106 s (40 s after the deforming force has been-completely

into
S air
d for

wving

plate

f the
foot.

Conduct the test in accordance with the following time schedule, where ¢ is the time the specimen is
removed from the appropriate simulated oral temperature or cooling water bath.

specimen so as to apply the required initial load of (1,2 £ 0,1) N on the specimen.

a)

b) t+80s
— Loc
— Lift

16

Begin and complete the following five steps in rapid succession.

k the loading shaft in place.

Lower the dial indicator contact point into contact with the top of the loading shaft.

Note the dial indicator reading to the nearest 0,01 mm record the reading later as h;.

and lock the dial indicator contact point from contact with the loading shaft.

t + 45 s Slowly lower the loading shaft foot of the instrument into contact with the top of the
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— Place the weight (Figure A.7 key item 2) required to help provide for a total force of (12,2 + 0,1) N
to rest on the weight support collar of the loading shaft.

t+90 s Unlock the shaft and allow it to descend slowly so as to complete loading of the total required
force over a period of 10 s. Allow the force to remain until next step d).

t + 120s Then lock the shaft in place, return the dial indicator contact point into contact with the
top of the loading shaft and immediately thereafter record the dial indicator reading as h,.

7.7.4 Calculation of results

Use

0,1 %:

wherte

Examine any failing specimens according to the procedure described in the last paragraph

7.7.3 Pass/fail determinations and expression of results

See

7.8

7.8.1 Apparatus and materials

4.4.7 and 6.4.8.

1 L1l - £ 1 dn 1 1ade =l d . - - LI L 1 - A h
(ITCTOTTOWIITE TOT Tt Ta CO Carcutate CIIe StrallT-TT COMPTTeSSIOIT (£ ) 10T TaciT SPTTIHIITIT C the nearest

1‘:100(h1_h2)
ho

E isthe percentage of strain-in compression;

ho 1is the height of the split mould;

h, is the dial indicator reading 30 s after application of the initial load;

h, is the dial indicator reading at 30 s after application of the total load.

@]

2
N
(@)
o~

Tear strength test

$pecimen sheet forming mould (Figure A.9) having a depth that will provide for|a specimen
thickness of (4,0 £.0,5) mm.

INOTE1  Thé/specimen thickness can vary within the stated tolerance depending upon|the capacity
f the gripping mechanism available for the test. Use of the optional tear test specimen preparation
procedure described in Annex B for fitting the test specimen for gripping in the test instrumént will allow
dccommodation of any specimen thickness within the specified tolerance.

Polyethylene sheets, approximately 0,035 mm thick and having length/width [dimensions
approximating those for the mould cavity floor and the mould cover (Figure A.9).

High vacuum grease, such as a silicone grease [7.2.1 b)].
Oven, held at (35 * 2) °C.
Two water baths [7.4.1 h)].

Specimen sheet support pad, on which to place the formed specimen sheet during use of the
die [7.8.1 g)] for precision cut-out of the specimen. Length/width dimensions of the pad shall
approximate those of the specimen forming sheet.

NOTE 2 It is possible that the pad, which can consist of layers of water proof paper, or polymer or wax
sheets, need to vary in thickness depending upon resistance to cutting exhibited by the specimen sheet and
pad forming materials.
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https://standardsiso.com/api/?name=6dcf98b67c916d8f67ba6ac95edaca25

ISO 21563:2021(E)

g)

h)

7.8.2 Spefrimen preparation

7.8.2.1 Ge¢neral

Prepare a mfinimum of five specimens.
7.8.2.2 Advance preparation steps

7.8.2.2.1 For all specimens

7.8.2.2.2 For the agar specimens only

ASTM D624, Die C, for cutting specimens to dimensions shown in Figure A.8.

NOTE 3  Satisfactory tear strength test specimens, such as depicted in Figure A.8, can also be produced
using a machined or moulded polymeric specimen forming mould plate.

Specimen thickness measuring instrument, such as a dial indicator mounted on a conventional
dial indicator support stand. The dial indicator shall have graduations of 0,01 mm, a measuring
range in excess of 10 mm, a disk-like contact point about 10 mm in diameter, and a spindle travel
distance controlled such that the measuring stress applied by the contact point does not exceed
22 kPa.

Testin

Apply ajthin film of the high vacuum grease [7.8.1 c)] to the under surface of the mould cavity ¢over
for the §pecimen sheet forming mould (Figure A.9, key item 4)-

Adapt ajlwrinkle free polyethylene sheet [7.8.1 b)] to the‘grease covered surface cavity cover.

Conditipn the specimen sheet forming mould, witheut the cover, in the oven [7.8.1 d)] for atfleast
15 min.

Conduct the¢ liquefaction, storing and .témpering procedures required to bring the materials to

consistency|required for forming an impression.

7.8.2.2.3 For the alginate specimens only

Proportion the water/powder-or paste/paste components for mixing.

7.8.2.3 Specimen sheet forming steps

a)

b)
‘)

18

Verify the readiness of the agar impression material, or complete a mixture of the algjnate
ingredi¢nts.

Removetirespecimensheet formmimg moutdfronT the over:
Within 60 s after removing the mould from the oven complete the following three steps:
— slightly overfill the specimen sheet forming mould cavity with impression material;

— press the polyethylene covered surface of the specimen sheet mould cover into contact with the
mould cavity borders so as to expel the excess and give the specimen sheet its final form;

— condition the specimen sheet forming assembly in the appropriate cooling or mouth temperature
water bath [7.8.1 e]] for the period of time recommended in the instructions for leaving the
impressions in the mouth [8.2.2 c]].
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7.8.2.4 Specimen shaping and further preparatory steps

Accomplish the following steps within 90 s after removal of the specimen forming assembly from the
water bath conditioning.

a)

b)

d)

7.8.3 Test procedure

Immediately after securingthe specimen in the gripping mechanism, apply a tensile test loc
of 500 mm/min until rupture of the specimen. Record the force required to achieve ruptur¢.

7.8.4 Calculation of results

Separate the formed specimen sheet from the mould and place it on the specimen sheet support

pad [7.8.1 )].
Use the die [7.8.1 g)] to cut the specimen to the desired shape (Figure A.8).

NOTE1 If a specimen forming mould plate such as the one described in the NOTE under 7.8.1 g) is used
to form the specimen, the resulting specimen will be ready for the thickness measurement and testing

immediately after separation from the mould plate

AUTION — Handle specimens very carefully during subsequent steps to avoid st
otched area of the specimen before the test load is applied.

Use the instrument [7.8.1 h)] to measure thickness of the specimen at a pointicentred an
the apex of the 90° angle notch and record the measurement.

INOTE 2  To avoid pre-test stress of the specimen during the thicknessun€asurement it can b
increase dimensions of the measuring instrument base so as to provide complete support for {
fthe specimen.

Align and secure the specimen in the gripping mechanismofthe test instrument [7.8.1 i
laking the following factors into account:

1+ experience seems to indicate that the optimuma@ir pressure for use in pneumatic gr
hydrocolloid impression material specimens.is‘about 83 kPa (12 PSI);

1+~ depending upon the type of grip face suffacing, it may be necessary to cover gripp

order to achieve effective gripping without significant pre-test stressing of the spe

NOTE 3  Fitting the specimens for gripping according to the option described in Annex B
possibilities for pre-test stressing of the specimen.

ressing the

d just inside

necessary to
he underside

] for testing

pping of the

ing surfaces

of the test instrument with adhesive backed abrasive paper (about ISO grit number P280) in

cimen.

helps reduce

d ata speed

h

Use the following formula to calculate the tear strength for each specimen to the nearest 0,01 N/mm:
| _E
T.& 7l
where
T, isthe tear strength (N/mm);
F  is the maximum force, in newtons, applied to cause rupture of the specimen;
d isthe specimen thickness (mm).
7.8.5 Pass/fail determinations and expression of results
See 6.4.7 and 6.4.8.
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7.9 Linear dimensional change test (Type 3A agar materials with companion alginate only)

7.9.1 Apparatus and materials

All of the apparatus and materials required for preparing and testing Type 3A materials for the
detail reproduction test (7.4.1).

Measuring microscope accurate to 0,01 mm, and capable of x4 to x12 magnification and of
measuring straight-line distances of at least 30 mm.

imen preparation

a)
b)
7.9.2 Spe
7.9.2.1 G¢4

Prepare am

tneral

inimum of five specimens.

7.9.2.2 Advance preparation steps

[est block preparation and positioning for measurement verification

e test block ultrasonically to remove any contamination from'the lines (see the NOTE b

the test block on the microscope base or stage [7.9:1 )] with line d; to the right and
pearing as the lower line depicted in Figure A.10, key'item 1.

the x-axis of the microscope cross hair parallel to, and approximately 0,03 mm below
ted in Figure A.10, key items 5 and 6.

and to the right of Line d; on the testblock.

[est block line distance measurément verification steps

h the following steps taking'into account that, after positioning the test block accordi
in 79.2.2.1 d) the direction of travel of the microscope slide or stage should not be reve

orded.

he microscope'slide or stage so that the left edge of the y-axis of the cross hair is in pr
nt with thesinner edge of line d; [see Figure A.10 c), key item 5]. Stop the travel moti
ht and récord this position as the initial fiducial measurement.

ljust the travel of the cross hair to bring the same left edge of the y-axis cross hair
alignment with the inner edge of line d, (see Figure A.10, key item 6). Stop the travel m

he microscope slide or stage to bring thé.y-axis of the cross hair to a position atleast 0,1

elow

with

inec

mm

ng to
ersed

during the subsequeént travels until after the final measurement between lines d; and d,

ecise
on at

into
btion

at this point and record the reading for this position as the final fiducial measurement.

7.9.2.2.1
a) Cleanth
74.2 a).
b) Positior]
line c af
c) Positior
as depid
d) Adjustt
outside
7.9.2.2.2
Proceed wif]
the last step
at any point
has been re
a) Adjustt
alignmg
this poi
b) Then ad
precise
c)

Calculate and record the difference between the initial and final fiducial reading. Make two
additional such measurements of the distance between lines d; and d, Then calculate and record
the mean for the three distance measurements and record the result as L4, the fiducial distance of
line c between lines d; and d, on the test block.

7.9.2.3 Specimen formation and pre test measurement

Form, treat and test each specimen according to the procedures specified in 7.4 for the Type 3A/
companion alginate detail reproduction test specimens.

20
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7.9.3 Test procedure

After each specimen has been found to be in compliance with the detail reproduction requirement (see
Table 1), position it on the microscope base or stage for essentially the same line distance measurements
as those conducted for the test block (7.9.2.2.1 and 7.9.2.2.2), with the following exceptions:

a) position the specimen on the test instrument base or stage with line d, to the right so that the
distance measurement can begin with the left edge of the y-axis of the microscope cross hair in
precise alignment with the inner edge of line d,, as illustrated in Figure A.10, key item 4;

b) record only one measurement of the distance between lines d, and d; as L,.

7.9.4

Use ]

whel

7.9.5

See 4

7.10

Calculation of results

he following formula to calculate the dimensional change for each specimen to-the nea3

1L=100(L2_L1]
L1

e

1 is the mean of the series of three measurements made bétween lines d; and d,, alg
the test block [7.9.2.2.2 d)];

, Istheresult of only one measurement made between'lines d, and dy, along line c on
sion material specimen.

Pass and fail determinations and expression of results

).4.7 and 6.4.8.

rest 0,1 %:

ng line ¢, on

the impres-

Tensile bond strength test (Type 3A agar/companion alginate material specifnen only)

1 Apparatus

ated set(s) of specimén forming component halves [Figures A.11 and A.13 b)].

$pecimen assembly-aligning and supporting trough [Figure A.12 a)].

$eparate tubularspecimen supportring (notillustrated) having diameter and length

jpproximating-those of the tubular specimen assembly base support ring fixed to t
dligning treugh, and of the open-ended tubular space provided below the lead shot com

he speeimen stabilizing weight (see Figure A.12, a, and b).

dimensions
he specimen
partment of

for scooping

25 mm in dia

meter and 1,5 mm thick, to be used

e) Stabilizing weight, partially tubular [Figure A.12 b)] and Figure A.13 a)].

ected.

f) One humidity chamber held at the simulated oral environment temperature of (35 + 2) °Cand ata
relative humidity of (95 £ 5) %.

g) Tensile-testing instrument, capable of measuring a tensile force of at least 50 N at a rate of
500 mm/min.

© ISO
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7.10.2 Specimen preparation

7.10.2.1 General

Prepare a minimum of five specimens.

7.10.2.2 Advance preparation steps

a)

lower h
b) Bring in

the recq

the speq
c) Proport
d) Assemb
e) Fixthe
7.10.3 Spe
Prepaream

the followin|

a)

b)

f)

g)

22

Measure the orifices of each mated set of specimen forming component halves and record the
diameter for each orifice. Then designate the half having the lesser orifice diameter as being the

If. Mark each half to clearly indicate which is to be the bottom or top half.

20°), and with the specimen assembly base support ring at the lower end.

Move th

mould halves [7.10.1 a)] can be forced into the mixture repeatedly so as to slightly overfill

specimg

Overfill
place it
tubular

Overfill
and use|

(Figure

Invert t
of the s
surface
toward

Syringe

Io 8 steps.

crements of the Type 3A agar impression material to liquefaction and then reducéthe

imen.
ion the components for the companion alginate mixture.
le each of the specimen-forming half components as illustrated in Figure A.11 d).

bpecimen aligning trough [7.10.1 b)] in position with its long axis.slightly off vertical (3

cimen preparation steps

ix of the alginate impression material and within 45.s after completion of mixing, accom

e entire mix to one side of the mixing bowl,so that the orifices of the specimen for

n forming half.

the top half, strike off the excess.protruding above the orifice, invert the mould hal
to rest temporarily with the top‘flat surface seated against the top surfaces of the sep
support ring [7.10.1 c)].

the lower half with alginate, strike off the excess protruding above the orifice of thg
the disc [7.10.1 d)] te-scoop out a uniform concavity in the alginate at the orifice of thg
A.13, key item 8).

he lower half andplace it to rest, with the flat surface of the cap seated on the top sur
becimen support ring fixed to the aluminium trough liner [Figure A.13 a)] with the I3
5 of the eap(in contact with the walls of the liner, and with the cap retaining pin po
the angle of the liner [Figure A.13 a), key item 6].

theliquefied agar to slightly overfill the alginate concavity prepared in the lower

m to

mmended storing temperature [8.2.3 b)] in preparation for syringe use in forming part of

bout

plish

ming
each

[ and
hrate

half
e half

faces
teral
nted

half

Withouf hazinatho curinago tin cantactina cnrfacac Afthao conecavity
v e Sy g e—rp g ot e eSS Or—ene-conttav iy~

Torrtat

Complete formation of the specimen by carefully forcing the borders of the top half orifice into
alignment and contact with the borders of the orifice of the lower half seated in the trough.

Seat the tubular end of the stabilizing weight (Figure A.13, key item 7) against the cap of the top

half of t

NOTE

he specimen forming assembly so as to help stabilize alignment of the joined halves.

It is possible for one experienced person to conduct the specimen forming procedures desc

ribed

above, but it is easier for two persons to prepare the specimens according to a test schedule much the same

asisuse

d when dentists and their assistants cooperate in using the materials in clinical practice.

— Immediately after completing the preceding steps, begin transferring the specimen/trough/
stabilizing weight assembly to the relative humidity chamber [7.10.1 f)] held at the simulated
oral environment temperature and humidity. During the transfer and during the humidity
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chamber treatment, keep the assembly positioned so that the end of the trough opposite the
assembly base support remains slightly elevated (about 20° off horizontal), thereby minimizing
possibilities for stressing the agar/alginate interface of the specimen.

— Allow the assembly to remain in the relative humidity chamber for the time recommended in
the instructions for leaving an alginate impression in the mouth [8.2.2 c)].

— Immediately thereafter remove the assembly, separate the specimen assembly from the trough,
clear excess impression material from around the junction of the two halves, and quickly
examine the junction alignment. Do not test misaligned specimens.

Withlin 30 s after removal of the specimen from the humidity chamber, carefully mgunt the specimen
in the tensile-testing instrument [7.10.1 g)] and, immediately thereafter, apply the test loadl at a rate of

500 jnm/min until rupture occurs.

Recojrd the load at rupture for each of the five specimens to the nearest 1 N.

7.10{5 Calculation of results

Use the following formula to calculate the tensile bond strength fareach specimen to the negrest 10 kPa.

where

7.10|6 Pass/fail determination and expression of results

See

8

8.1

4.4.7 and 6.4.8.

Fx1000
A

B=

B is the tensile bond strength, in kilopascals;

F  isthe force, in newtons, required to\rupture the specimen;

A isthesurface area, in square millimetres, of the inside diameter of the orifice border| of the lower

specimen-forming half [7.10.272 a)].

Requirements — Labelling and instructions for use

Labelling

Labelling of the consumer packages including primary packaging containers not covered bly secondary
packf\n!nn (hottlac haaoc canictare cartance atc) chall haartha Fr\”nn\nnn- mformation ac plicable:

a)
b)

)

SIS (DU TTIC S, DU g0, CO ot o; CouT tUTTS; oo oo o Tt ToOmovy g o o oo oo o™

trade name (brand name);

name of the manufacturer, or the name of another company authorized by the manufacturer to
market the material under a different brand name;

"use by" date (expiry date) as expressed in one of the two examples shown below, each of which
requires the numerical part to be presented in six digits according to the provision stated in the
[SO 8601 series for calendar date representations with reduced precision;

EXAMPLE1  Consisting of words and numerical digits:
Use by 2012-11

where
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d)

f)

g)

NOTE

the words "use by" are to indicate that a product cannot be expected to provide for optimum results if used
after the expiration of some identified time period, and

the first four of the six numerical digits represent the year 2012, and the last two digits represent the month
of November, the month after which the product should not be used.

EXAMPLE 2

numerical digits as shown below:

where th
calenda

tempery

additior]
Type 3
light bo

r B

Consisting of the standardized hour glass symbol depicted in ISO 15223-1 followed by six

: : 2012-11

[ |
e hour glass symbol represents the words "use by" and the six numerical digits rfepresent the

date explained for EXAMPLE 1.

1ally, for the agar impression materials: the Type identification:either as Type 1, Ty

died for reversible-non-reversible systems;

minimum net mass content (g or kg) or net volume (ml).or where applicable, the numb

individy
content

lot (bat

regulation.

8.2 Requ

lal unit packet containers furnished in a consumer‘package and the minimum net
of each such packet;

th) number(s).

Additional information can be supplied at the discretion of the manufacturer or as requir

irements — Instructions foruse

8.2.1 General

iture range and/or other conditions recommended for storage of the'unopened package;

same

o

pe 2,

r Type 3A or, by the word type description, heavy bodied, medium bodied, light bodi¢d or,

er of
mass

ed by

Each package of impression material, as prepared for retail marketing, shall include the complete

instructiong for use presentedinthe order of their application, and without interpolation of promotjional

information|between the individual instructions.

8.2.2 Forfall hydrecolloid impression materials covered by this document — Agar and alginate

a) Trade napme (When the instructions are furnished on a sheet separate from the package labelling).

b) Procedures for users to follow in avoiding degrading effects on the materials such as moisture
contamination or moisture loss.

¢) Minimum time for the impression to remain in the mouth between completion of seating and
removal.

d) Any treatment of the impression required after it has been removed from the mouth and before
commencement of disinfection.

e) Maximum time lapse permitted between removal of the impression from the mouth and
commencement of pouring the gypsum model.
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8.2.3 Additional instructions for agar hydrocolloid impression materials only

f)

g)

h)

8.2.

a)
b)

c)

d)

ISO 21563:2021(E)

Regular mailing address, telephone number, or electronic mail address of the manufacturer, or of
another company authorized by the manufacturer to market the material under a different trade
name, through which users can communicate to:

1) inquire about behavioural characteristics of the material;

2) obtain identification of at least one disinfecting product, by generic active ingredient
(glutaraldehyde, hypochlorite, iodophor, etc.) that has been found to be effective for disinfecting
impressions made of the material being tested without compromising the surface quality or
dimensions;

include any post disinfectant treatment required before pouring gypsum into the.j

4) identification of at least two dental gypsum products by trade name, both-coniplying with
the requirements of ISO 6873, and both of which have been found by thé’impressjon material
manufacturer to be compatible with the impression material being tested: one Type 3 product
(dental stone, model) and, either one Type 4 or one Type 5 product (dental stone, high strength).

Equipment required for liquefaction, storing and tempering,of the materials as may be applicable
gnd the kind of syringe and needle recommended for use witlr the materials to be syringed.

Times, temperatures and procedures recommended forthe liquefaction, storing, extrysion and/or
ttempering of the material.

Maximum time allowed for the material to remainat the storing temperature before being extruded
from the syringe or tube for use in the subsequent step.

A caution advising users that pain or injury to oral tissues might result if Type 3 gnd Type 3A
aterials are extruded onto them at temperatures above 52 °C.

rocedures recommended to preventing dilution or excessive water loss of the materials during
he liquefaction/storing cycles.

ecommended circulating ¢ooling water temperature range along with the time for| cooling the
pression in the mouth.,

umber of times thie'material in an unopened primary container tube can undergo liquefaction for
se after it has been exposed to the first liquefaction/gelation cycle.

dentification{of the companion alginate impression material to be used with a Type 3A agar
aterial foymulated for use in a reversible/non-reversible impression material system

Additional instructions for alginate hydrocolloid materials only

A caution against breathing dusts generated during use of the powder material.

Any treatment of the powder required prior to mixing to ensure uniform powder particle
distribution.

For material supplied in powder form, the recommended:
— grade of water for mixing with the powder,

— mixing water temperature,

— powder/water ratio (g/ml).

For the paste/paste materials —Mass/mass proportions.
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f)

g)
h)

26

Recommended mixing apparatus and procedures for their use.

Mixing time range within which a homogeneous mixture of the material can be obtained by a
person having adequate practical experience.

Working time.

Initial setting time.

Handling factors that can significantly affect the working time and initial setting time of water/
powder and paste/paste alginate mixtures:

ionjc content of the mixing water used with the powder materials;
watler/powder or paste/paste ratios;

room or mixing water temperature;

prefuse moisture contamination of the powder or materials;
contamination of the mixing apparatus;

speed and friction of mixing.
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Figures illustrating instruments and accessories used in tests

All of the figures in this annex, except Figures A.6 and A.13, specify dimensions for the instrument
parts and accessories depicted. Other helpful related information is provided in the key sections of the

figurjes, in 6.4.2 and in the apparatus and materials subclauses of the main body of this dec

lment.

Dimensions in millimetres

instrument base

specimen containing ring mould/glass plate assembly
test instrument penetrator tip

penetrator shaft with tip attached: total mass of 50 g

dial indicator spindle

1

2

3

4

5 shaftlocking knob and screw

6

7  dial indicator having divisions of 0,01 mm
8

method of attaching the penetrator tip to the shaft and related dimensions

Figure A.1 — Working time test instrument — Alginate impression material

© IS0 2021 - All rights reserved
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Dimensions in millimetres and, unless otherwise specified, the tolerance for the dimensions, shall be +0,1 mm. The
test block shall be made of cast or wrought corrosion resistant austenitic steel

$30
m / Ra 0,1
|
|
| iz
|
$38
) A-A
4\ 90° 90° 90°
- Ey S Y
. 1 2 3
2| o
N = Z
AT T’ A= E (50 +8) um (75 +8) um
& o
= (20 +4) pm
25
2,5 5
3
5° >
Key
1 linea
2 lineb
3 linec
4 lined;
5 lined,
a  Lines d; pnd d, shall bethe same width as line c.
Figure A.2 — Detail reproduction test — Lined test block
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Dimensions in millimetres

6,35

a) Specimen forming ring mould 2.

Key

$30

®38

DL

b) Ring mould retainer 24

1 dpecimen material retention holes: 18 holes in a row\with the holes having nominal diameters of|2 mm

floor of the specimen forming ring mould retainer

a  $pecimen forming ring mould and retainer made of anodized aluminium, brass or corrosion-resigtant steel.

b Ring mould should fit in ring mould retainer.

Figure A.3 — Detail reproduction test — Specimen forming accessories
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Dimensions in millimetres

|
1 : I[ m
I
| S
[
630
4a
®38
12
| N
| |
4+ = — L
| 3
DL
Key
1 floor of §pecimen forming assembly retaining recess
2 recessrim
3 width offslit in wall of mould before the slit has been‘closed
4 internal fliameter of slit mould after the slit has‘been closed
a

Specimep forming slit mould should fit in speeimen forming ring mould [Figure A.3 a)].

Figure A.4 — Compatibilitywith gypsum test — Specimen forming slit mould
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Dimensions in millimetres. Surface texture is 3,2 micrometres unless otherwise specified

$20,5 +0,03*

0,75

0 +0,2

</

1C
2C

18,5 +0,5

e

fixation ring

7Y

plit mould half interface

|
|
|
"

$25

)i\

$12,5 +0,05

®20,5 +0,03°

$25

plit mould half, no bell mouth in bore of the assembly

interfacing end surfaces

1

2

3 grooyed-top and bottom surfaces of the split mould halves
4 o

5

a  Qutside diameter of the split mould halves assembly.

b Inside diameter of the fixation ring.

¢ Corrosion-resistant steel.

spillways (I mm wide X I mm deep) cut through the external rims of the split mould halves adjacent to their

Figure A.5 — Elastic recovery test — Specimen forming split mould assembly
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Key

N O U W e

32

lever for
dial indi
dial indi
spring (d
test platg
specimel

compres

Dimensions in millimetres

activating the required compressive force
ator spindle position controMever

ator having divisions of 0,01 mm

ptional)

h compressed t0 limit
sive forcelstop set to limit compression of the specimen to (4,0 + 0,1) mm

Figure A.6 — Elastic recovery test instrument
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Dimensions in millimetres

Key
1  dialindicator having divisions of 0,01 mm

2  dlotted weight having a mass which, when added to the mass of the loading shaft (item 3), will pfovide for the
total force of (12,2 + 0,1) N needed to complete the strain-in compression test

3 loading shaft which, along with its weight support collar, has a total mass that provides for the initial force of
(1,2 £ 0,1) N needed for the test

4  shaftlocking knob and screw
5 shaftfoot, 12 mm @

specimen

Figure A.7 — Strain-in-compression test instrument
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Dimensions in millimetres
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NOTE Radii of the curved surfaces are tangentialto the straight surfaces.

Figure A.8 — Tear-test specimen shape dimensions
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Key

1 1mould cavity base: for example,a glassdental cement mixing slab ofapproximate dimensions (154 4 75 x 12) mm;
or, thinner sheets of glass having approximately the same length/width dimensions, which ard cemented in
lpyers to produce a base having essentially the same dimensions

2 1nould cavity border: consisting/of four triangular rod stock pieces, adjusted in height and cementgd to the base
do as to form a mould cavity.(4,0 + 0,1) mm deep (see specimen thickness, Figure A.8) and a mould cavity floor
120 mm long and 45 mm wide; the wall surfaces of the moulds cavity border shall have no undergut areas that
will cause stress to theZspecimens during their separation from the mould

3 ould cavity floers sometimes adjusted to height by a thin sheet wax or polymer sheet additions, in order to
rovide for the’desired mould cavity depth

ould cavity Cover: glass slab having essentially the same dimensions as the mould cavity base
5 pecimén-material
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Dimensions in millimetres

a) Ppsition of lined block
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b) Position of impression material spécimen
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c) Relationship between lines on test block and microscope cross-hair positions

Key
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line d, of thetest block, or as reproduced in the test specimens
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line c, onl the testblock, [subtitle a)], and on the test specimens, [subtitle b)]
orientation maxkion the test block, or as reproduced in the test specimens

lined; o

AN U1 AW N

The test bioCK, 0T as Teproduced I the teStSPecimens

X and Y axis microscope crosshairs positioned relative to line d, for test block reading 1
crosshairs positioned relative to line d, for test block reading 2

Figure A.10 — Linear dimensional change test — Positions of lined test block and impression
material specimens on microscope stage for measurements between lines d, and d,
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Dimensions in millimetres
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c) Cap retaining pin d) Assembly of a mould
half component
Key
1 capretaining pin hole
2 vent hole with diameter * 2 mm
3 cap centre hole drilled to accommodate the eye bolt devices (item 5)
4  cap and body made of polymer or metal
5 eyebolt devices (one for each cap) for attaching the specimen assembly to the test instrument
6  cap reinforcement disk if needed for polymeric cap
7  metal cap retaining pin in position

Figure A.11 — Bond strength test — Shape and dimensions of the mated specimen forming
mould half components
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