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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
Commissipn (TEC) 0N all matters o1 electrotechnical standardization.

Internationjal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart 3

Draft Interpational Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Internationjal Standard 1SO 13716 was prepared by Technical Committee 1ISO/TC 106, Dentistry, Jubcommittee
SC 2, Prosthodontic materials.
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Introduction

Specific qualitative and quantitative requirements for freedom from biological hazards are not included in this ISO
Standard. But it is recommended that, in assessing possible biological or toxicological hazards, reference be made
to ISO 7405 and 1SO 10993-1.
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Dentistry — Reversible-irreversible hydrocolloid impression
material systems

1 Scope

This inter|
dimension
requireme

This Intern
have bee

impressions of oral tissues.

NOTE
ISO 1564.

2 Norm

The follow
this Intern
publicatio
investigatq
undated r
maintain r
ISO 1563:
ISO 1564:

ISO 1942

3 Terms

For purpos

pl change of reversible-irreversible hydrocolloid impression materials used in‘dentistry
nts for their labelling and manufacturer's instructions.

ational Standard is applicable to those alginate and syringeable agar dental impression m4
h formulated such that they will bond to each other, when used .i6~combination, to pr

Requirements for other characteristics and properties of these impreSsion materials are given in

htive references

ng normative documents contain provisions whieh, through reference in this text, constitute
s do not apply. However, parties to agreements based on this International Standard are e
the possibility of applying the most recent editions of the normative documents indicate
pferences, the latest edition of the normative document referred to applies. Members of
pgisters of currently valid Internatiohal* Standards.

1990, Dental alginate impression material.

1995, Dental aqueous impression materials based on agar.

all parts), Dental vecabulary.

and definitions

hational Standard specifies requirements and test methods for tensile bond .strength and linear

as well as

iterials which
ovide elastic

ISO 1563 and

provisions of

ational Standard. For dated references, subSequent amendments to, or revisions of, any of these

ncouraged to
d below. For
SO and IEC

es ofithis International Standard, the terms and definitions given in ISO 1942 and the following apply.

3.1

bond

(between dental reversible and irreversible impression materialsOadherence of the materials to each other after
both materials have set

3.2
storing

[of agar impression materialdconditioning of the material, immediately after liquefaction, to reduce and maintain the
temperature required for use in a succeeding step

3.3

tensile bond strength
[of reversible-irreversible impression material specimendforce per unit area required to create a rupture in a

specimen

tested in the tensile mode
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4 Requirements

4.1 Biocompatibility

See Introduction.

4.2 Requirements givenin SO 1563 and ISO 1564 for characteristics and properties

When a manufacturer identifies any alginate material as being acceptable for use in combination with a particular
agar material, each alginate material so identified shall be subject to all applicable requirements and tests stated in
this Internatlonal Standard and in 1ISO 1563 for alglnate materlals leeW|se any agar materlal |dent|f|ed for use with

a particular @ig Mernational
Standard and to those in ISO 1564 except for the gelation temperature requirement (see clause 2).

4.3 Requirements given in this International Standard for characteristics and properties
4.3.1 Tensilge bond strength

When tested|in accordance with clause 7, the tensile bond strength between the agar(and alginate shall mot be less
than 50 kPa.

4.3.2 Linean dimensional change
When tested| in accordance with clause 8, the negative dimensional changé of the combined impressign material
system spec|mens shall not be more than 1,0 % when measured at 20:min after commencement of miking of the
alginate component.

4.4 Requirements for instructions for use, packaging and‘abelling
The materials shall be subject to applicable requirements specified in clauses 9 and 10 of this International

Standard angl to requirements specified for instructions;ypackaging and labelling in pertinent clauses of 1SO 1563
and 1SO 1564.

5 Sampling
Samples shall be procured from a single manufacturing batch as packaged for retail marketing, to ipclude the
manufacturel’s instructions.

6 Test methods — General

6.1 Laborafory conditions

Unless othelwise, specified in this International Standard, conduct all specimen preparation and tesfing under
ambient labdratory conditions of (23 + 2) °C and (50 * 10) % relative humidity. Unless otherwise specified in this
International Standard, bring all equipment and materials used in the tests to ambient temperature before beginning
specimen preparation and testing.

6.2 Apparatus function verification

Before using any accessories, instruments or other items of equipment, calibrate or otherwise determine whether
they comply with specifications given in this International Standard or in a related supporting standard.

6.3 Material manipulation and specimen preparation
Unless otherwise specified in this International Standard, prepare and manipulate the materials used for forming the

test specimens using the equipment and procedures recommended in the manufacturer’s instructions (see clause 9
of this International Standard and corresponding pertinent clauses in ISO 1563 and ISO 1564).
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Prepare a mix consisting of 15 g of alginate powder with the specified amount of distilled or deionized water for
making each tensile bond strength and linear dimensional change test specimen.

One stick (approximately 2,5 ml to 3,5 ml) of the agar material is needed for each specimen.

6.4 Pass/fail determinations

Prepare a series of five specimens initially for each of the tests. If four of the five specimens comply with the
specified requirement, the material passes. If only one or two specimens comply, the material fails. If only three

specimens comply, test an additional series of five specimens. If eight of the ten specimens tested in the two series
comply, the material passes; otherwise the material fails.

6.5 Exprgession of test results

Report thg number of specimens tested, the number of specimens complying with the specified reqdirement, and
whether the material passes or fails.

6.6 Pasg/fail determinations and expression of results for tests specified in ISQ 1563 and
ISO 1564

Use criterip specified in ISO 1563 and ISO 1564.

7 Tensile bond strength test

7.1 Apparatus

7.1.1 Apparatus for preparing the agar
7.1.1.1 To water baths , one for liquefying the agar ahd one for storing the liquefied material.

7.1.1.2 Tpmperature-measuring device , such.as 76 mm immersion calibrated thermometer having graduations
of 0,1 °C.

7.1.1.3 Syringes and needles, for use in‘dispensing the agar in clinical use, and wire probes for cle@ning syringe
needle bafrels. The inside diameters_ofithe syringe needles shall be the same as those recommegnded by the
manufactyrer for making crown and fixed partial denture impressions [9.2.1 a)].

Before usipg the syringes, verifytheir ability to prevent aspiration of water during the storing cycle.
7.1.2 Apparatus for preparing the alginate

7.1.2.1 Container , capable of being sealed, for storage of the alginate to protect it from moisture dontamination
after initiall opening ©fithe package.

7.1.2.2 Weighing-boat .

7.1.2.3 Belance . accufrate to ﬂ,‘l g-

7.1.2.4 Scoop for removing alginate powder from the container.
7.1.2.5 Graduated cylinder or syringe for measuring water.

7.1.2.6 Distilled or deionized water , at the temperature required for mixing the alginate according to the
manufacturer’s instructions.

7.1.2.7 Temperature-measuring device (7.1.1.2) for measuring water temperature.

7.1.2.8 Mixing equipment or utensils recommended by the manufacturer. When hand mixing is recommended,
the bowl shall have a depth of approximately 90 mm and an opening of approximately 120 mm in diameter.

7.1.2.9 Timing device , such as a stopwatch.
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7.1.3 Apparatus for forming and testing specimens

7.1.3.1 Mated set(s) of specimen-forming component halves  (Figure 1) with each mated set marked to indicate
which half is to be designated as the top and which is to be the bottom. The bottom half for each mated set shall be
the half for which the lesser orifice diameter has been recorded. The recorded diameter for the orifice of each half
shall be determined by calculating the average of two internal diameter measurements, made at right angles to
each other, for each orifice.

7.1.3.2 Tubular support for the top specimen-forming half (Figure 3).

7.1.3.3 Metal or plastic disc , approximately (25 + 0,5) mm in diameter and (1,30 + 0,5) mm thick, to be used for
shaping the alginate cavity into which the agar will be injected.

7.1.3.4 V-trough (Figure 2 and Figure 3).
7.1.3.5 Weight (Figure 3).

7.1.3.6 Hunpidor , capable of maintaining a temperature of (35 + 1) °C and (95 + 5) % relative humidity, {o simulate
the temperatpre and humidity of the oral environment.

7.1.3.7 Tengile-testing instrument , capable of applying a test load at a rate of 500+mm/min and accurate to 1 N.
7.2 Advange preparation steps

Use the temperature-measuring device (7.1.1.2) to verify the temperature of the oral-environmentisimulating
humidor (7.1/3.6).

Assemble edch of the specimen-forming halves as illustrated in Figure 1.

Position the V-trough (7.1.3.4) with its long axis slightly off wertical (about 20°), with the specimen assembly base
support at the lower end.

Use the water baths (7.1.1.1) to liquefy the agar and to store the agar-filled syringes accordihg to the
manufacturerl’s instructions.

Measure thelamounts of alginate powder and water needed for a mixture of the alginate component.

When the agpr material in the syringe hasreached the storing temperature, remove the needle cap from the syringe
and return the syringe to the storing-bath.

7.3 Specimen preparation (five specimens)

Prepare a mjx of the alginate impression material (6.3) and within 45 s after completion of mixing, accomplish the
following steps.

— Move thg entireg mix to one side of the mixing bowl so that the orifices of the specimen-forming halvgs (7.1.3.1)
can be fprced into the mixture repeatedly to slightly overfill each half.

— Overfill the specimen-forming top half with alginate, strike off the excess, and place that half to rest temporarily,
with the orifice upward, on the tubular support [Figure 3 b)].

— Oveffill the bottom half with alginate, strike off the excess and use the disc (7.1.3.3) to scoop out a uniform
concavity in the alginate at the orifice of the half.

— Inject the agar to overfill the concavity in the alginate.

— Seat the bottom half in the V-trough (7.1.3.4) with the flat surface of the cap in contact with the specimen
assembly base support, with lateral surfaces of the cap in contact with the internal walls of the V-trough, and
with the cap-retaining pin in contact with the bottom of the V-trough.

At this stage, keep the trough in a vertical, or near vertical, position to prevent the agar from flowing out of the
cavity.
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— Carefully force the borders of the orifice of the top half into alignment and contact with the borders of the orifice

of the

bottom half seated in the trough.

— Seat the open end of the weight (7.1.3.5) against the flat surface of the top half to hold the two halves in
alignment.

NOTE

It is possible for one experienced person to conduct the specimen-forming procedures described above, but it will
be easier for two persons to prepare the specimens according to the test schedule in much the same manner that dentists and
their assistants cooperate in clinical practice.

Immediately after completing the preceding steps, transfer the trough/specimen/weight assembly to rest horizontally
on the floor of the humidor (7.1.3.6). During the transfer, keep the assembly, with the specimen assembly base

support af the Tower end, slighily tilted from the horizontal so as to avoild any motion that wi

agar/algin

Allow the
in the mou

7.4 Tens

After rem

impression material from around the junction of the two halves and quickly examine the junction for a

not test m

Carefully mount the specimen in the tensile-testing instrument (7.1.3.7)within 30 s after removal from

Immediatg

Examine t

specimeng.

Record th¢ load at rupture, to the nearest 1 N, for each.gf\the five specimens.

i3 the tensile bond strength, in kilopascals,

te interface.

hssembly to remain in the humidor for the time the manufacturer recommends for deaving th
th (9.2.3).

ile test procedure
pval of the assembly from the humidor, separate the specimen {from the assembly,

saligned specimens.)

ly thereafter, apply the test load at a rate of 500 mm/min until rupture occurs.

ne ruptured specimen for defects which may have contributed to failure. Do not report values

Lilation of results
he tensile bond strength using the'formula:

x 981
A

the tensite,force, in newtons, required to rupture the specimen;

the surface area, in square millimetres, of the orifice of the bottom specimen-forming half (7

disturb the

e impression

Clear excess

ignment. (Do

the humidor.

for defective

1.3.1).

7.5 Calc
Calculate
B:_F
where
B I
F i
A I
Report th

tansile haond strenath values faor each snecimen-to-the nearest 10 kP2
teRshe-BoRa-stHehRgth SHol-each-specinentotie-heat P K—a-

v-error

7.6 Pass/fail determinations and expression of results

See 6.4 and 6.5.

8 Linear dimensional change test

This test shall be conducted for each agar/alginate combination recommended by the manufacture (see 4.2 and 9.1).

8.1 Apparatus

8.1.1 Detail reproduction lined test block , illustrated in ISO 1563 and ISO 1564.
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8.1.2 Impression-material specimen tray (Figure 4). When the manufacturer of the alginate material
recommends the use of a tray adhesive, the surface of the impression tray which will be in contact with the alginate
shall be treated with the recommended adhesive.

8.1.3 Syringes (7.1.1.3).

8.1.4 Mould-release agent , such as a fresh 1 % solution of tetradecylamine in acetone, to prevent the alginate
from adhering to the lined test block.

8.1.5 Timing device , such as a stopwatch.

8.1.6 Measuyring microscope . accurate to 0,01 mm, equipped for x4 to x12 magnification, low-angle illumination,
and a measuring travel of at least 27 mm.

8.1.7 First Humidor (7.1.3.6) (oral environment simulation).
8.1.8 Second humidor , maintained at ambient laboratory conditions of (23 + 2) °C and (50 +.40)"% relative humidity.
8.2 Advange preparation steps

— Clean the test block (8.1.1) ultrasonically and inspect the lines via magnificationto assure that they have been
cleared pf debris.

— Paint the top-most surfaces of the test block, including the lined surfdce, the sides and the shouldgr, with the
mould-r¢lease agent (8.1.4).

— Place thp test block in the first humidor (8.1.7) for conditioning at'(35 + 1) °C for at least 15 min.
8.3 Test blpck line length measurement procedures
8.3.1 Initial fest block positioning

— Position|the test block on the microscope (8.1.6)(stage with Line d; to the right as shown in Figure 5.

— Relate the x-axis of the microscope cross-hair parallel to, and approximately 0,03 mm below, Line g as shown
in Figurg 5 c). This will place the y-axis of'the cross-hair parallel to Lines dq and d».

— Move thg microscope slide or stage(to) bring the y- axis of the cross-hair at least 0,1 mm outside and o the right
of Line d; on the test block.

8.3.2 Test bjock line measuremént Steps

To avoid errprs in measurements made after positioning the test block according to the last step in 8.3.1, do not
reverse the firection of.travel for the microscope slide or stage at any point until after the final mepsurement
between Lings di and«dy has been recorded.

— Move the innerredge of the y-axis of the cross-hair into alignment with the inner edge of Line d4, stop the travel
motion, and record the reading for this position as the initial measurement.

— Then move the inner edge of the y-axis of the cross-hair into alignment with the inner edge of Line d,, stop the
travel motion, and record the reading for this position as the final measurement.

— Calculate and record the difference between the initial and final readings. Make two additional measurements
of the distance between Lines d; and d,, average the three values, and record the result as L;.

8.3.3 Specimen preparation (five specimens)

Proceed with the following specimen preparation steps in rapid succession.

— Make an alginate mix and use an increment to slightly overfill the specimen tray (8.1.2) and strike off the
excess.

— Remove the test block from the humidor and dispense 1 ml to 2 ml of the agar material from a syringe to cover
the lines on the block.
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— Press the alginate-filled specimen tray over the agar material with sufficient force to seat the tray on the test

block

and extrude the excess material.

— Place the specimen-forming assembly in the first humidor (8.1.7) and allow it to remain 5,5 min from the
commencement of mixing the alginate.

— Then remove the assembly from the first humidor, separate the specimen in the tray from the assembly, and
place the specimen in the tray in the second humidor (8.1.8), and allow it to remain until 19 min after
commencement of mixing the alginate.

8.3.4 Test specimen measurement

Line d, is
and do,

measuren
microscop,
Record thg
8.3.5 Cal

Calculate

AL =

where

q

Ly

Lo g

Report the

8.3.6 PIss/faiI determinations and expression of results

See 6.4 al

9 Inforn

9.1 Reglirements.iirtSO 1563 and ISO 1564

When an qgar, ar-alginate material is claimed to be satisfactory for use, either in a combined reversibl

system or

npaterial specimen.

o the right, as shown in Figure 5 b), then proceed with for measurement of the distance betw

stage so that

een Lines d;

long Line c, following the procedure specified in 8.3.2, with the following exceptioh: the three

e stage.
b average of the three measurements made for each specimen as L.
Culation of results
he dimensional change, AL, as a percentage, using the formula:
0L, -1, 0

10022
0L O

the average of the three measurements made between Lines dy and d;, along Line ¢ on th

percentage dimensional change for gach specimen.

d 6.5.

ation required.in manufacturer’s instructions

in-a‘single-material impression procedure, each package shall be accompanied by instructio

ents required for each specimen shall be completed within 90 s after placement of-the spetimen on the

the average of the three measurements made between Lines d; and d,, along Line c, on the test block.

e impression

e-irreversible
hs specifying

how the

rial shoul in imum performance with h method. The instructi

s, therefore,

shall include the directions for use specified in ISO 1563 and ISO 1564 (as applicable) as well as those given in 9.2.

9.2 Additional instructions required for combined systems

9.2.1 For

agar materials

a) Brand name of the syringe and diameter of the lumen of the needle (7.1.1.3) used for syringing the material.

b) Maximum time allowed between completion of syringing the agar and seating the impression tray containing

the al

ginate material.

¢) Name of the brand or brands of alginate material recommended for use with the agar in the combined material
impression system.
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9.2.2 For alginate material

a) Name of the brand or brands of agar material recommended for use with the alginate in the combined
impression material system.

b) Water/powder ratio for the alginate when it is used in the combined system.
¢) Mixing-water temperature.
9.2.3 For impressions including both material components

Time the impression should remain in the mouth before removal.

10 Requirements for labelling

The following labelling requirement is additional to those requirements specified in ISO 1563’and 1ISO 1564.
When the agar or alginate material is intended for use in a combined impressiop~material system,|the outer

packaging in which the products are prepared for retail marketing, and the immediate containers [(excluding
individual capsules) shall be labelled to indicate such intended use.

Dimensions inf millimetres

/ \

N/

® 19 +0,05

N—

® 26 20,1

9 29 0,01 ¢ 28,97 +0,01

¢ 32 41 1

55

|
. ]
] |

® 19 £0,05

2 £01
10 +0,1

® 22 0,1

6,5 0,5
16,5 01

a) Cap b) Body
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" ¢ 2,4 0,1
45
c) Metal cap-retaining pin
7
9 10
o L 2
8
d) Assembled specimen-forming halves
Key
1  Drilled retaining-pin hole (2 places) @ 2,5 6  Bottom half
2  Vent 7  Attaching device for use in tensile-testing ingtrument
3  Agar 8 Rigid plastic or metal
4  Top hbif 9 Cap
5  Alginate 10 Reinforcing disc
NOTE Principal parts of the specimen-forming halves shown here represent parts made by modifying components of

plastic protective containers for presterilized 10 ml plastic syringes. Wall thicknesses for such containers are approximately
1 mm. If such parts are used, the cap part shall be reinforced by a metal or plastic disc as shown.

Parts having greater wall thicknesses may be machined from metal, or from polyvinyl chloride plumbing-pipe components.

Figure 1 — Specimen-forming halves
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Dimensions in millimetres

4,

T

\p
(<=

2 1
(=)
LN
17
9
m
(¥a)
~ I
Q |
~N
= | o
Key
1 Wood block 3 Specimen assembly base support
2 Aluminium angle trough 4 Flat-head screw

Figure 2 — V-trough

10
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Dimensions in millimetres

H

® 20

o 26

% 33

a) Weight

b) Top specimen-forming half on tubular support

11
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Key

D O WN P

12

c) $pecimen-forming halves assembled in trough with specimen assembly base support and weight

9—

10— |

11

/
12/
13

Round-hpad serew 6 mm long

Lead shotte-adjusttotalmassto{200=

Plastic or metal disc
Alginate

Top specimen-forming half

Tubular support

ment

7  Attaching device for use in tensile-testing instry
8  Weight

9 Agar

10 Bottom specimen-forming half

11 Specimen assembly base support

12 V-trough

13 Wood block

Figure 3 — Specimen-forming assembly — Bond strength test

©1SO


https://standardsiso.com/api/?name=3622a52870b78423b86c4577732dffba

