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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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anges compared to the previous edition are as follows:

ation into two typésihas been deleted;
b requirements§ have been updated.

ments for-single-use capsules are now within the scope of ISO 20749:2017, these being

the
de

requisement for surface contamination of the package and the capsule for pre-capsu
al’'amalgam alloy products;

e has been revised and(isyjnow restricted to dental amalgam reusable mixing-capsules]
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s. ISO shall not be held responsible for identifying any or all such patént-rights. Detafils of

1d /or

S not

and
b the
wing

ental

| edition cancels and replaces the,first edition (ISO 13897:2003) including Techfnical
Corrigendum 1 (ISO 13897:2003/Cor.1:2003), which has been technically revised.

lated

den

loss of mass during mixing from single-use capsules;

tal mercury leaking from faulty or damaged single-use capsules;

labelling requirements for pre-capsulated dental amalgam products;

capsules in pre-capsulated dental amalgam products.

the requirement for containers in which single-use capsules are supplied to prevent spillage of

manufacturer’s instructions regarding conditions of storage and the disposal of single-use
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Introduction

In order to produce dental amalgam, an electrically-powered mixing machine, as described in ISO 7488
is used for mixing dental amalgam alloy powder with dental mercury. In addition, a removable mixing-
capsule is used to contain the dental amalgam alloy and the dental mercury during the mixing process.

NOTE Traditionally, the mixing machine for dental amalgam has been called an amalgamator. The latter is
now a deprecated term.

© ISO 2018 - All rights reserved v
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INTERNATIONAL STANDARD ISO 13897:2018(E)

Dentistry — Dental amalgam reusable mixing-capsules

1 Scope

This document specifies the requirements for reusable mixing-capsules intended to contain dental
amalgam alloy powder and dental mercury when these are mixed to produce dental amalgam, and the
test methods used to determine conformity to these requirements.

NOTH ISO 7488 specifies requirements for mixing machines. The requirements for mixing-caLsule are not
dealtwith in ISO 7488, although the mixing-capsule is an essential part of the mixing machine.
2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitute requirements of this document. For dated references only_the edition cited [applies. For
unddted references the latest edition of the referenced document (including any amendments) applies.

ISO 1942, Dentistry — Vocabulary
ISO 4488, Dentistry — Mixing machines for dental amalgam

ISO 44234:2015, Dentistry — Dental amalgam

3 Terms and definitions
For the purposes of this document, the ternis-and definitions given in ISO 1942 and the follpwing apply.
ISO gnd [EC maintain terminological databases for use in standardization at the following gddresses:

— ISO Online browsing platforms available at https://www.iso.org/obp

— IEC Electropedia: available-at http://www.electropedia.org/

31
dential amalgam alloy
alloylin fine particlesycomposed mainly of silver, tin and copper, which when mixed with denjtal mercury
produces a dental@amalgam

[SOURCE: 1S6:20749:2017, 3.1]

3.2
dental'mercury
mercury supplied for use in the preparation of dental amalgam

[SOURCE: ISO 20749:2017, 3.2]

4 Requirements
4.1 Dimensions

4.1.1 Length tolerance

The overall length of the mixing-capsule shall be within 1 mm of the length specified by the
manufacturer.

© ISO 2018 - All rights reserved 1
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Testing shall be carried out in accordance with 6.1.

All 10 capsules in the sample under test shall meet the requirement for length tolerance.

4.1.2 Diameter tolerance

The maximum external diameter of the mixing-capsule shall be within +0,5 mm of the diameter
specified by the manufacturer.

Testing shall be carried out in accordance with 6.1.

All 10 Capsu]nc inthe cnmp]n undertestshall meetthe requirement for diameter tolerance

4.2 Loss

Thelossinn

outin accor

Five out of f
for loss of m|

pf mass from the mixing-capsule during mixing

nass from the mixing-capsule during mixing shall not exceed 0,5 mg. Testing@hall be ca
Hance with 6.2.

jve, or nine out of 10, mixing-capsules in the sample under test shall meet the require
ass from the mixing-capsule during mixing.

4.3 Retention of dental amalgam in the mixing-capsule

The retenti
removed sh
inserted be

[

bn of dental amalgam in the mixing-capsule after the“dental amalgam pellet has
all not exceed 1 % of the combined masses of dentalyamalgam alloy and dental mej
re mixing.

Testing shall be carried out in accordance with 6.3.

Five out of f

jve, or nine out of 10, mixing-capsules in the sample under test shall meet the require

for retention of dental amalgam in the mixing capsule.

5 Sampl

A number of

for retail.

6 Measu

ing

mixing-capsules sufficientto perform all tests shall be obtained from a single lot prod

rements andtest methods

6.1 Dimensions

6.1.1 App

aratus

rried

ment

been
cury

ment

uced

6.1.1.1 M
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6.1.2 Testsample

10 mixing-capsules.

6.1.3 Pro

cedure

Measurements shall be made to an accuracy of 0,05 mm.

Measure the overall length of each mixing-capsule.

Determine the location of the largest diameter and measure the diameter at this position for each
mixing-capsule.
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rd these values.

6.1.4 Report

6.1.4.1 General

Report the overall length and maximum diameter of all 10 mixing-capsules.

6.1.4.2 Conformity

6.2.1

The
caps
caps
mix {

6.2.2

Seled
recol

If on
caps

6.2.3

6.2.3

6.2.3

6.2.3

6.2.3

6.2.3

in4.1.1 and 4.1.2.

Loss of mass from the mixing-capsule during mixing

Principle

oss of content from the mixing-capsule during mixing is determinéd by weighing
1le initially and again after mixing. Repeating the measurement of loss of mass from
1le and testing a number of mixing-capsules are required because the amount lost cou
o mix and from capsule to capsule.

Test sample

t five mixing-capsules at random. If the use of-a“pestle is recommended, select fiy
mmended for use with the mixing-capsule.

e of these mixing-capsules does not satisfy'the requirement for the loss of mass from
ile during mixing, a further five mixingscapsules from the same lot will be required.

Apparatus
.1 Laboratory balance, with an accuracy and resolution of 0,1 mg.
.2 Periodontal proebe,”WHO type, ball ended (0,5 mm diameter).
.3 Brush haying soft bristles.
.4 Mixing'machine for dental amalgam, in accordance with ISO 7488.

.5 « Dental amalgam alloy and dental mercury in sachets, in accordance with [SO 2

psienal tolerances

the mixing-
the mixing-
d vary from

e of a type

the mixing-

1234,

6.2.3

.6 Surgical gloves, latex or similar.

6.2.3.7 Stereomicroscope, x10.

6.2.3.8 Tweezers, stainless steel with pointed ends.

6.2.3.9 Weighing boats (25).

© ISO

2018 - All rights reserved
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6.2.4 Testprocedure

6.2.4.1 First measurement

At all times wear the surgical gloves when handling the mixing-capsule, to avoid contaminating the
surface.

Take the mixing-capsule and blow oil-free compressed air over the surface to remove any adhering dust.
Use the stereomicroscope to inspect the surface of the mixing-capsule for any remaining contaminant.
If any is present, remove it with the brush.

Using the s > es. If

any are pregent, make a note of these.

that
g to
ss of
nat is
red).

Select the appropriate number of dental mercury sachets to obtain the mass of dental mercuryj
is recommepnded for mixing with approximately 600 mg of the dental amalgam allay, ‘accordij
the instructions of the manufacturer of the dental amalgam alloy that is to be used;(For the m4
dental mercury in these sachets, calculate and weigh out the exact mass of dental amalgam alloy t}
required. Plhce both sachets and dental amalgam alloy in the capsule. Add a pestle (if one is requi
Close the capsule.

Place the filled mixing-capsule on a weighing boat and record the mass’(mT). This and all subseq
weighings afe to be accurate to 0,1 mg.

[uent

NOTE 1 Itfis not necessary to subtract the mass of the weighing boat from the combined mass of filled m
capsule and Boat. This will be removed during subtraction of the weighing recorded after mixing. It follow,
the same weighing boat is to be used for both determinations.

xing-
5 that

Taking care
the mixing 1

not to score the surface of the plastic mixing=capsule, place the weighed mixing-capsile in
hachine.

n cut

NOTE2 SH
small amoun
loss can affed

arp edges on the metal fork (or similar device) that holds the capsule in the mixing machine cz
s of plastic from the mixing-capsule when the necessary force is applied to seat the capsule. §
t the result.

uch a

Mix, using [the setting on the mixingtmachine and mixing time that are recommended by the
manufacturpr for the mass of dental amalgam alloy that is being mixed.

Once again, [taking care not to score its surface, remove the mixing-capsule from the mixing madhine.
Use the stergomicroscope to inspect the surface for any marks that may have been produced whep the
mixing-capqule was placed ifi;;0or removed from the mixing machine. If any are seen, note these.

Then, place the mixing-capsule in the weighing boat and leave at ambient temperature for 20 min.
NOTE 3 Tle mixingprocess generates heat which affects weighing at the accuracy required if the temperpture

of the mixing
equilibrate wf

-capstle'is above ambient temperature. It is necessary to let the temperature of the mixing-capsule
ith"the ambient temperature before it is reweighed.

Reweigh the mixing-capsule and weighing boat and record this mass (mg).

6.2.4.2 (Cleaning the mixing-capsule

Open the mixing-capsule and remove the dental amalgam pellet, together with the pestle (if one is
present) and all remnants of the dental mercury sachets. Remove all pieces of dental amalgam that
are retained on the internal surface of the mixing-capsule (using a combination of periodontal probe,
tweezers, brush and compressed air). Take care to ensure that the removal process does not cause
scratching on the internal surface of the plastic mixing-capsule. Similarly, remove any dental amalgam
adhering to the pestle. Use the stereomicroscope to determine whether the cleaning process has been
thorough.

© ISO 2018 - All rights reserved
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6.2.4.3 Second and subsequent measurements

Repeat the measurement of the mass loss during mixing (6.2.4.1) four more times with the cleaning
procedure (6.2.4.2) between each measurement. This will produce five determinations of mass loss
during mixing for the first mixing-capsule.

6.2.4.4 Mass loss during mixing for the four other mixing-capsules

Repeat procedures 6.2.4.1, 6.2.4.2 and 6.2.4.3 for the four other mixing-capsules to produce five mass
losses during mixing measurements for each of these mixing-capsules.

6.2.3 Expression of the results
Tabullate the results.
The loss of mass of dental mercury and dental amalgam alloy during mixing (my),is)given by [Formula (1):

my, = (m1 - mg) 1
wherte

T is the mass of filled mixing capsule before mixing, in mg;
g is the mass of filled mixing capsule after mixing, in\mg;
iy, is the loss of mass from filled mixing capsule during mixing, in mg.

Ifthg loss in mass from any particular mixing-capsute in any of the five determinations is 0,5/mg or more,
exanpine the record to ascertain whether any scratches or other markings had been introduged onto the
mixihg-capsule surface when the mixing-capsule was put into or removed from the mixing machine.
Rejec¢t the result if such scratching or other'marking is present, and make an additional nleasurement
for mass loss during mixing for that mixing-capsule, so that five valid results are available.

Alosp in mass of 0,5 mg or more fr,om any one of the five valid determinations to which a mixing-capsule
is subjected constitutes a failurefor that capsule.

If only four of the five mixing-capsules meet the requirement specified in 4.2, test a further|five mixing-
capstiles following the pracedures given in 6.2.4.

6.2.4 Report

6.2.4.1 General

Presentthe results for the loss of mass from all 5 or 10 mixing-capsules tested (to 0,1 mg) for all five
valid determinations to which each was subjected. Present any rejected result and give the reason for
rejection. Report any irregularity in the test procedure.

6.2.6.2 Conformity

Report whether the product does or does not conform to the requirement for loss of mass from the
mixing-capsule during mixing, in accordance with 4.2.

6.3 Retention of dental amalgam in the mixing-capsule

6.3.1 Principle

The retention of dental amalgam on the walls of the mixing-capsule during mixing and after the dental
amalgam pellet has been removed is determined by weighing the mixing-capsule empty then reweighing

© IS0 2018 - All rights reserved 5
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it after mixing and the dental amalgam pellet has been removed. Repeating the measurement of the
retention dental amalgam on a number of mixing-capsules is required because the amount retained
may vary from mixing-capsule to mixing-capsule.

NOTE In ISO 20749, it is the yield of usable dental amalgam from the single use capsules that is determined.
For reusable mixing-capsules the retention of dental amalgam on interior surfaces after the pellet of mixed
dental amalgam has been removed is more relevant and is determined in this document. The retained dental

amalgam = 100 - yield of dental amalgam, expressed as a percentage (mass fraction).

6.3.2 Test sample

Select five 1 111\;115 \,ayoulco atrandomfromra oiuslc tot-thathasbeenrmadeforretatt—Htheuse of a
pestle is recommended, select five of a type recommended for use with the mixing-capsule.
A further fiye mixing-capsules from the same lot will be required if one of the first set of five doejs not
satisfy the fequirement for the retention of dental amalgam in the mixing-capsule. (lf,required| five
more pestlep will be required as well.)
6.3.3 Apparatus
All items listed in 6.2.3.
6.3.4 Testprocedure
6.3.4.1 First measurement
At all times|wear the surgical gloves when handling the mixing-capsule, to avoid contaminating the
surface.
Take the mixing-capsule and blow oil-free compressed air over the surface to remove any adhering/dust.
Use the sterfpomicroscope to inspect the surface of the mixing-capsule for any remaining contamipant.
If any is prefent, remove it with the brush.
Place the mixing-capsule on a weighing boat'and weigh. Record this as the mass of the empty capsule
(mn). This apd all subsequent weighings-are to be accurate to 0,1 mg.
(Itis not nedessary to subtract the mass of the weighing boat from the combined mass of mixing-capsule
and weighing boat (my). The mdss of the weighing boat is removed in Formula (3). It follows thqt the
same weigh|ng boat is to be used’for both weighings of the mixing-capsule.)
After selecting the appropriate number (n) of dental mercury sachets to obtain the mass of dental
mercury that is recommended for mixing with approximately 600 mg of the dental amalgam galloy,
use the mags of mefciry in one sachet (myg), as declared by the manufacturer in accordance [with
ISO 24234:2015,Z2.1 f), to calculate the total mass of dental mercury in the sachets that are fo be
placed in the mixing-capsule (n‘myg). Record this value.
Weigh out the exact mass of dental amalgam alloy that is to be used with this mass of dental mercury.
Record the mass of the dental amalgam alloy (ma).
Calculate and record the charge (mc) of dental mercury and dental amalgam alloy in the capsule:

mc = (n:mug + ma) (2)
where
6 © ISO 2018 - All rights reserved
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