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Foreword

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

The elastomeric parts specified in the ISO 8871 series are produced from rubber. However, rubber is not
a unique entity, since the composition of rubber materials can vary considerably. The base elastomer
and the type of vulcanization have a major influence on the principle characteristics of an individual
rubber material, as do additives such as fillers, softeners and pigments. These might have a significant
effect on the overall properties. Polymer coatings or films are often applied to either entire or partial
surface(s) of a rubber component to impart certain physical or chemical properties. The effectiveness,
purity, stability and safe handling of a drug preparation can be affected adversely during manufacture,
storage and administration if the rubber part used has not been properly selected and validated

(appfroved).
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INTERNATIONAL STANDARD ISO 8871-2:2020(E)

Elastomeric parts for parenterals and for devices for
pharmaceutical use —

Part 2:
Identification and characterization

1 Bcope

This|document specifies identification and characterization procedures applicablée to'elastomeric parts
inclyding coated stoppers used for drug containers and medical devices.

The |physical and chemical test procedures specified in this document pepmit the determination of
the typical characteristics of elastomeric parts including coatings and_surface treatmeits and can

servg as a basis for agreements between manufacturer and user regarding the product consistency in

subgequent supplies. Depending upon the type of elastomer and itsyapplication, an appropriate set of

tests is selected.

2 Normative references

The |following documents are referred to in the text\in such a way that some or all of their content
congtitutes requirements of this document. For datéd references, only the edition cited ppplies. For
undgted references, the latest edition of the refefenced document (including any amendments) applies.

ISO 48-4, Rubber, vulcanized or thermoplasbic — Determination of hardness — Part 4: |Indentation
hardness by durometer method (Shore hardness)

ISO 247-1:2018, Rubber — Determination of ash — Part 1: Combustion method
ISO 2781:2018, Rubber, vulcanizeg:or thermoplastic — Determination of density
ISO 8871-1, Elastomeric partsfor parenterals and for devices for pharmaceutical use — Part 1: Extractables
in adqueous autoclavates,

3 [lerms anddefinitions

For the purposes of this document, the following terms and definitions apply.

ISO anddEC maintain terminological databases for use in standardization at the following addresses:

— SO Omtime browsinmg phatformmavaitabte at https// wwwiiso-org/obp

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

3.1

barrier coating

layer of a different polymer completely or partly covering the elastomeric part to reduce migration,
permeation and/or interactions of substances of rubber component to drug product and vice versa

Note 1 to entry: The coating can be applied by different techniques, such as spraying, tumbling or vapour-
depositing a liquid or vapour onto the rubber component or laminating a film onto the elastomeric surface during
the moulding process.

Note 2 to entry: The presence of the coating can be verified by using the test method described in Annex H.

© IS0 2020 - All rights reserved 1
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3.2
elastomer
base polymer that is converted into rubber by vulcanization

3.3
lubrication coating

layer of a different polymer completely or partly covering the elastomeric part to support functionality

in the final container closure system

Note 1 to entry: Certain lubrication coatings can also be used to eliminate the need for silicone oil in the container
closure system and/or enhancing other functionalities, such as gliding force, break loose force or removal force.

Note 2 to erltry: The coating can be applied by different techniques, such as spraying, tumbling or ValLour-

depositing afiquid or vapour onto the rubber component or laminating a film onto the elastomeric surface.

3.4
rubber
vulcanized material obtained by crosslinking of elastomer

[SOURCE: I§0 11999-1:2015 3.75, modified]

3.5
surface trgatment
treatment df the surface of rubber by physical or chemical means to gét'desired properties

EXAMPLE Siliconization, chlorination.

Note 1 to eptry: Surface treatments are applied to avoid stickiftg together and enhance machinabilif]
processing lines.

4 Tests

4.1 Gendral

y on

Rubber is afcomplex material and it is net generally definable. The only property which all elastomeric

materials have in common is a specialtype of resilience or elasticity. When a strip of rubber is stretg
it will extepd by up to many times-its’original length without breaking. On release of the stretd
force, it snaps back to its originalsize and shape virtually unaltered. Similarly, one can squeeze it, t
it or distort]it in any direction comparatively easily, and it will virtually spring back again to its orig
shape unchfnged.

Owing to it three-dimensional network, achieved by chemical cross-linking of the elastomer dy
vulcanizatipn, rubberis practically insoluble in solvents such as tetrahydrofuran, although consider
reversible gwellingmay occur; this characteristic differentiates rubber from pseudo-elastic matet
such as poly(vinylchloride) and certain thermoplastic elastomers.

hed,
hing
wist
rinal

ring
able
ials,

In view of the

The manufacturer shall guarantee that all elastomeric parts of current supplies have been produced
from the same formulation and that they exhibit the same characteristics as the initially supplied

samples.

4.2 Hardness

Hardness shall be determined in accordance with ISO 48-4.

4.3 Density

Density shall be determined in accordance with the procedure described in ISO 2781:2018, Clause 4,

method A.

2 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=941ca4303250914d8a9f03a47829ab63

4.4

ISO 8871-2:2020(E)

Ash

The inorganic residue after combustion shall be determined as described in ISO 247-1:2018, 4.1,
method A.

4.5

Infrared spectrum

4.5.1 Material

One method to create a fingerprint of a rubber material is to record an infrared (IR) spectrum. The two

com
ATR]

The
beb
be o
sam

In p
caut

In cd
part|

4.5.2

The
of th
sam

4.6

The
at a
dete)

4.7

Elas
The
requ

The

4.8

nnnnnnnnnnnnnnnnnnnn

ruabloa s ok asar ol o e lioio TD o0 d
TOODOCT HratCTrar arC-py 1 oTy SIS TIC arrtr

(attenuated total reflectance)-technique.

pyrolysis IR can be obtained as described in Annex A. Alternatively, an aliquot of the py1
Fought on an ATR crystal of an FTIR-spectrometer as described in Annex H. Thelsurface
pbtained as described in Annex H. The spectra should be compared with a spectrum obt4
e [R method on a reference sample of the material.

ractice, pyrolysis IR requires a time-consuming sample preparation. In addition, i
ous handling of hazardous vapours and oils.

ntrast to this, the surface IR/ATR offers the possibility to obtain a fingerprint from an
with minimum or no sample preparation.

A

Coating

presence of a coating (barrier and lubrication ceating) can be verified by comparing F
e surface and of the core material of the product (see Annex H). For measuring the
bles do not need to be cut.

Compression set

compression set indicates the 'dégree of permanent deformation remaining after ¢
constant deformation and defined temperature for a defined time. The compression
rmined in accordance with-Annex B.

Swelling

fomeric materjals)are subject to varying degrees of swelling when exposed to orgar
degree of volume and/or mass increase is primarily influenced by the type of elasto

relevantprocedure is specified in Annex C.

e
ires specidbeare when the rubber components are in contact with emulsions or oily vgﬂ\icles.

surface IR/

'olysate can
IR/ATR can
iined by the

' needs the

elastomeric

TIR spectra
roating, the

ompression
set can be

ic solvents.
r. Swelling

| Development of a fingerprint by gas chromatography

The elastomeric materials under examination are extracted in a solvent which does not dissolve but
might swell the rubber. The extract is injected into a gas chromatograph. The chromatogram obtained
exhibits a typical profile and can be used as a fingerprint for identification purposes. Furthermore,
GC-coupling techniques, for example gas chromatography - mass spectrometry (GC-MS), may provide

addi
The

tional information about the composition of the extract.

relevant procedure is specified in Annex D.
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4.9 Detection of volatile substances by gas chromatography

Elastomeric materials may release volatile substances. These may originate from one of the following
categories of material:

stabiliz

softene

The relevan

oligomers or process aids present in the base polymer;

ers or antioxidants;
rs.

t procedure is specified in Annex E.

4.10 Dete

While unde
absorb moi
moisture m
(critical cas
the compos|
subsequent

The relevarn

4.11 Dete

Elastomeriq
under therr]

base pd

inorgar

carbon

The relevan

4.12 Dete

Elastomeriq
assessment

rmination of residual moisture

rgoing treatments which are typical in the pharmaceutical industry, elastometic partg
sture in considerable quantities. During storage of the pharmaceutical producet, the traj
ay be released and absorbed by the pharmaceutical product, thus reduging its effective
e: Iyophilized drugs). The nature of the absorption and desorption processes is affecte
ition of the rubber, the type of treatment (e.g. steam autoclaving)cand the efficiency of
drying process.

t procedure is specified in Annex F.

rmination of fingerprint by thermogravimetric:analysis (TGA)

parts are composed of components which can.bé&’classified relative to their perform
hal treatment, as follows:

lymers;

ic fillers;

substarces volatile at elevated temperatures;

black.

t procedure is specifiedinAnnex G.

rmination of extractables in aqueous autoclavates

of the chemical cleanliness of closures ISO 8871-1 applies.

can
bped
ness
d by
any

ance

materials may release substances of undetermined nature in water. For the general

5 Prepalration of samples for testing

5.1 Treatment before testing

The various test procedures may require different pretreatments, see Annexes A to H.

Itis generally assumed that samples of rubber parts will be provided in a clean state in accordance with
the state of the art. In order to avoid contamination, they shall be contained in a suitable packaging. Any
particular treatment or method of packaging to be carried out by the manufacturer shall be subject to
agreement between the manufacturer and the customer.

5.2 Number of samples needed for the tests

Due to the large number of tests in this document and their complexity, usually not all of the tests are
performed in each investigation. For this reason, the number of samples needed shall be agreed on

4
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between the manufacturer and the test laboratory. Each annex specifies the number of samples that are
needed to perform that specific test.

6 Reagents and materials

6.1 Use only reagents of recognized analytical grade, for example water Grade 1 or 2 of ISO 3696 or
any comparable water quality according to current USP and Ph Eur.

6.2 All glass equipment shall be made from borosilicate glass.

© IS0 2020 - All rights reserved 5
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Annex A
(informative)

Identification of elastomeric material by pyrolysis IR

A.1 General

When rubb
thermally disintegrated and the rubber is converted into polymer fragments which appeardn-the
of vapour o

These oily g
material.

A.2 Reag

A2.1

A.2.2

A.2.3

A2.4

A.2.5

A.2.6

Dry

Ind

br parts are exposed to dry heat with restricted access to oxygen, the elastomeric. mati

" oils of various viscosities.

roducts are used to produce an IR spectrum which can serve to identify the original ru

fents and materials
filtered acetone, to clean the potassium bromide (KBr) disgs.

cator paper.

Copper wire.

Ace

Tri¢

tone.

hloromethane.

Sodiium sulfate, anhydrous.

A.3 Apparatus

A3.1

A.3.2

A3.3

A3.4

A.3.5

A.3.6

IR spectrometer, te produce IR spectra in the range from 700 cm~1 to 3 800 cm~! and from
to 100 % tr.

KB

Ansmission.

discsiincluding spacers and clamps.

ixis
form

bber

0%

Desgiccator.

Bunsen burner.

Test tubes, for the pyrolysis process.

Soxhlet extraction apparatus (optional).

A.4 Sample preparation

Cut about 3 g of a rubber part into pieces of about 3 mm x 3 mm.

© IS0 2020 - All rights reserved
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Optionally, extract the rubber pieces thus produced with acetone in a Soxhlet extractor under reflux
for 8 h.

A5

Pyrolysis

Place 0,2 g to 2 g of the rubber pieces in a test tube. Heat with a bunsen burner, carefully driving off
any water which may initially condense above the sample. Subsequently, with the test tube in a nearly
vertical position, expose the rubber pieces to the blue area of the flame. The pyrolysis products
condense as an oil in the cool zone of the test tube. During the pyrolysis, the pH of the vapour released
may be checked with wet indicator paper. An acidic reaction indicates the presence of halogen in the

rubH

The
intel

A.6

A.6.
over
to 0
prod
be e
broy

A.6.

A7

A.7.

The
iden|
whig

0Xyg
prog

A.7.

Taki
sped

Recd

€r [parallel to this pH check, a BellStein (Copper wire) test can be pertormed].

reproducibility of the procedure specified above is good enough to obtain spectia for
pretation. The pyrolysis does not have to be performed under nitrogen at constant ten

Recording the spectrum

|l The liquid pyrolysis product obtained as described in A.5 is bestdried while still in
Na,S0, in a desiccator. Then place it between two clean polishedKBr discs. Usually, a th
03 mm) is sufficient to give a transmission spectrum in the/ange from 0 % to 80 %. |
uce a thicker layer of pyrolysed material by using suitablé Spacers. The pyrolysed mat
Fenly distribution without any included air bubbles. Alternatively, an aliquot of the pyrol
ght on an ATR crystal of an FTIR-spectrometer as described in Annex H.

p

Record the spectrum as a transmission spectrin ranging from 700 cm~1 to 3 800 cm)

Interpretation

1 General

pyrolysis process is a very, complex one, which means that no two spectra produ
fical, even if the sample preparation is the same. For this reason, particular features of tH
h are typical of the type'af rubber are selected for identification purposes. Since the
en during the pyrolysis'eannot be excluded, those features of the spectrum produced t
ucts (alcohols, ethersyaldehydes and acids) are disregarded.

2 Expression)of results

Ing into consideration the limitations set outin A.7.1, compare the spectrum obtained wi

tra at the'wavelengths characteristic of the features of interest.

rd the result as the spectrum obtained, together with the results of the analysis of the

qualitative
perature.

he test tube
in layer (up
f necessary,
prial should
ysate can be

ced will be
e spectrum
nfluence of
y oxidation

h reference

spectrum.
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Annex B
(informative)

Determination of compression set

B.1 General

Determinatiion of the compression set provides information about the performance of elastonlxeric

materials

hen exposed to constant deformation over an extended time at room temperature

elevated temqperature. For details, see ISO 815-1.

B.2 Apparatus

B.2.1 Compression apparatus, consisting of two or more parallel, flat, highly polished chrom
plated stee] or stainless-steel plates between the faces of which the test(pieces are compressed.
surface roughness Ra of the compression plates shall not exceed 0,4 uni:{The plates shall be sufficig

rigid to wi
compressed
of suitable 5
shall be use|
the compre
the thickne;

B.2.2 Ov
apparatus

B.3 Sam

As the test]
diameter of]

B.4 Test

stand the stress produced without bending, and of sufficient size to ensure that al
test pieces remain within the area of the plates. The plates shall be held together by |
ize. Steel spacers, preferably in the form of rings, of thickness between 4,7 mm and 4,8
d to ensure the required compression. The spacers@hall be of such a width that contact
bsed test pieces is avoided. While the spacer thickness may be between 4,7 mm and 4,8
s of the spacers used in a series of related tests'shall not vary by more than 0,01 mm.

n: Any well-designed, uniformly heated air oven capable of maintaining the compres
d test pieces at the required temperature within the tolerance limits given in B.4 is suit

ples
cannot be performed @n-the closures themselves, use type B test pieces [discs w

(13 £ 0,5) mm and asthickness of (6,3 + 0,3) mm] prepared as specified in ISO 815-1.

conditions

Carry out the test under the following conditions (selected from those in ISO 815-1):

br at

um-
The
ently
the
bolts
mm,
with
mm,

sion
hble.

th a

— comprgssion: =25%
— duratiop-éttest—4 _’2‘ ol
— temperature: (70£1)°C

B.5 Procedure

B.5.1 The compression apparatus shall be at standard laboratory temperature and its operating
surfaces carefully cleaned before use. If a lubricant is applied, it shall consist of a thin coating of a

© IS0 2020 - All rights reserved
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lubricant having substantially no action on rubber. For most purposes, a silicone or fluorosilicone fluid is
suitable.

Lubrication of the operating surfaces of the compression apparatus is optional. While giving more
reproducible results, lubrication may somewhat alter the compression set values. If a lubricant is not
employed, the test piece surfaces shall be free from mould lubricants or dusting powder.

B.5.2 Measure the thickness of each test piece.

B.5.3 Place the test pleces between the palrs of plates together w1th the necessary spacers Tighten the
acers while
ombination
plied to the

the central
part|of the oven which is operating at (70 + 1) °C. After 24 h, remove the appardatus from the ¢ven, loosen
the bolts and transfer the test pieces quickly to a wooden surface. Leave.them to recover at the standard
labofatory temperature for (30 = 3) min, then measure their thickness:

B.5.5 Cut the test pieces along two diametrical lines. If any jnternal defects such as gas pubbles are
found, discard the test piece.

B.6| Expression of results

The [compression set C, expressed as a percentage:of the initial compression, is given by the following
fornjula:

o=ty

I~
L, —

x100 %

S

where
ho is the initial thickness;in millimetres, of the test piece;
h, is the thickness,in millimetres, of the test piece after recovery;

h, is the height;in millimetres, of the spacer.

S

Repg¢rt the meanvalue and the standard deviation.

The resultsfor the three test pieces shall not deviate by more than 10 % from the mean conjpression.

© IS0 2020 - All rights reserved 9
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Annex C
(informative)

Swelling behaviour in oils

C.1 General

The rubber
temperatur]

After expos

parts to be examined are stored in a mixture of benzyl alcohol and peanut oil for 241
e of (70 + 2) °C.

ure to the oil, the changes in mass and volume are determined.

C.2 Apparatus and materials

C.2.1 100

ml conical flasks, with ground-glass stoppers.

C.2.2 Dryjing oven.

C.2.3 Eth

C.2.4 Bern

hnol (96 %).

zyl alcohol.

C.2.5 Peanut oil.

C.3 Prodedure

Weigh each
detergent).

of five closures in air and-in a suitable liquid (ethanol, or water with a tiny amou
Place each test piece in-a_ 100 ml conical flask, add a mixture of 5 ml benzyl alcohol

45 ml peaniit oil and stopper the flask. Store for 24 h at (70 £ 2) °C in the oven.

At the end
allow them
initial weig

C.4 Dete

pf the exposure period, remove the test pieces from the oil, clean them with ethanol
to dry at roomtemperature. Reweigh the test pieces in air and in the liquid used fo
ning.

rmination of increase in mass

Calculate th

ata

ht of
and

and
" the

edficrease in mass Am/m, of each test piece, as a percentage, as follows:

Am _ m—mO

my

where

x100 %

my

m, is the mass of the test piece before swelling, in grams;

m is the mass of the test piece after swelling, in grams.

10
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C.5 Determination of increase in volume

Calculate the increase in volume AV/V, of each test piece, as a percentage, as follows:

ﬂ:(m_mls)—(mo —Mg)

x100 %
Yo My —Mg
where
m is the mass in air of the test piece before swelling, in grams;

Mgo  1s the apparent mass in the immersion liquid of the test piece before swelling, ingrams;
m is the mass in air of the test piece after swelling, in grams;

Mg is the apparent mass in the immersion liquid of the test piece after syelling, in grams.

© IS0 2020 - All rights reserved 11
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Annex D
(informative)

Development of a fingerprint by gas chromatography

D.1 General

Rubber par
n-heptane

a fingerpri
informatior

D.2.1 n-h

D.2.2 Gas
injector and

film thickne
D.2.4 Car
D.2.5 Rot

D.3 Prep

Immerse ry
Agitate the

Filter the s

ts are extracted with n-heptane. Substances migrating from the rubber matrixfintq the
ire analysed by gas chromatography. The gas chromatogram obtained is evaldated as
ht, including a semiquantitative assessment. The chromatogram is not used to obtain
on individual components of the rubber.
D.2 Apparatus and materials
Pptane.
chromatograph, suitable for operation with a capillary” column, with a split/splitless
a flame-ionization detector (FID).
D.2.3 Caplillary column, length 50 m, inner diameter 0,32(nmm, stationary phase OV 1701 or similar,
ss 0,2 um.
Fier gas: nitrogen, 99,999 % pure.
ary shaker.
D.2.6 50 ml conical flask, with ground:glass stopper.
aration of test solution
bber parts haying a total surface area of 30 cm? in 20 ml of n-heptane in a conical flask.
suspension imashaker for 1 h at room temperature (speed: 180 min1).
lution obtained through a disposable 0,2 pm filter. The test solution has limited stabjility.
Therefore, preparethe solution and perform the GC analysis on the same day.

D.4 GC aualyaia

Carry out the analysis as indicated in Tables D.1 and D.2. The following are typical conditions:

12

Column pressure: 55,2 kPa (8,0 psi)
Septum flush: 2,5 ml/min

Injector temperature: 250 °C to 270 °C

Detector temperature: 280 °C

© IS0 2020 - All rights res

Injection volume: 1 pl (use of automatic injector with an injection volume of 5 pl also recommended)
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Table D.1 — Separation programme

Time Split
min ml/min
0 0
0,5 20

Table D.2 — Column temperature

ISO 8871-2:2020(E)

Ifitl

Time Heating rate Temperature
min °C/min °C
— 120
— 120
— 6 —
23 — 240
— 15 —
24,3 — 260
44,3 — 260
NOTE Re-equilibration time after cooling to 120 °C:’5'min.

pecomes necessary to dilute the test solution, the degree of dilution shall be reported.

Usinlg a mass spectrometer as the detector may provide additional information about the npture of the
ponents released by the rubber under the conditions described. In this case, the carrier]gas may be
ged and the instrument parameters adjusted appropriately.

com
char

D.5

Recd

Expression of results

rd the result as the chromatogram obtained, together with the results of the analysis of the
chrgmatogram.

© IS0 2020 - All rights reserved
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Annex E
(informative)

Analysis of volatile components by headspace gas chromatography

E.1 General

Rubber par
septum. A
chromatog

ts are heated in a glass container closed with a polytetrafluoroethylene (PTEE):c0
defined amount of the headspace gas is then removed by syringe and analysed by

aphy.

E.2 Apparatus and materials

E.2.1 Gas

chromatograph, equipped for operation with a capillary column ‘and an FID.

E.2.2 Cagplillary column, length 25 m, inner diameter 0,32 mm, stationdry phase SE 54 (phenyl/m

polysiloxan
E.2.3 Car
E.2.4 Blo

E.2.5 Gas

p) or similar, thickness 1 um.
Fier gas: nitrogen.
Ck heater, adjustable, fitted with a thermostat:

ftight syringe, volume 1 ml, or a commercially available automatic headspace sample injg

E.3 Prodedure

E.3.1 Cut
intoa 20 ml

about 5 g of rubber parts(into pieces approximately 0,5 cm x 0,5 cm in size and place t
glass container, closed with a laminated PTFE septum.

E.3.2 Heaft the glass container in the block heater for 1 h at a temperature of 115 °C. Subsequg

withdraw 1
injectinto t

E.3.3 Car

Columr

Split (0

14

ml of the headSpace gas with a gastight 1 ml syringe preheated to *120 °C and immedi
he gas chromatograph.

'y out the'analysis as indicated in Table E.1. The following are typical conditions:

ated
gas

bthyl

ctor.

hem

ntly,
htely

pressure: 0,6 bar

Injection volume: 1 ml
Injector temperature: 250 °C
Detector temperature: 280 °C

Septum flush: 2 ml/min

min): 15 ml/min to 20 ml/min

© IS0 2020 - All rights reserved
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Table E.1 — Column temperature

Time Heating rate Temperature
min °C/min °C
0 — 50
— 50
— 5 —
14 — 100
2T — 2240
31 — 240

Usinlg a mass spectrometer as the detector may provide additional information about’the npture of the

com
char

E.4

Recd

ged and the instrument parameters adjusted appropriately.

Expression of results

chrgmatogram.

ponents released by the rubber under the conditions described. In this casejthé carrier] gas may be

rd the result as the chromatogram obtained, together with-the results of the analysis of the

© IS0 2020 - All rights reserved
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Annex F
(informative)

Determination of residual moisture

F.1 General

Rubber clog
The water

means of a
used for fre

The detern|
respect to 1
processes.

F.2 Pret

F2.1 No

The closurg

F2.2 Ste

Place at leas
at(121+2)

F2.3 Ste

Autoclave 3
a Petri dish

Remove at]

F.3 Dete

Sample pre}
[SO 8362-5:

ures are usually sterilized in a steam autoclave and dried afterwards by various.teth
fontent near the surface of the closure can be determined, after autoclaving ordryin
coulometric (Karl Fischer) method. This is mainly of interest for closures intended t
eze-dried products (see ISO 8362-5 and ISO 8536-6) or other dry products;,

lination can provide detailed information about the behaviour of réibber material
hoisture by measuring the moisture level at different stages in the stéerilization and dr

Featment of samples

pretreatment

s are taken out of their package (e.g. carton) and\tested without any pretreatment.

hm-autoclaving pretreatment

t 10 closures, as delivered, in a Petri dish! Treat the closures in a steam autoclave for 30
°C. Before determining the residual moisture, remove the adhering water using a soft ti

hm-autoclaving and drying pretreatment

sufficiently large number of ‘closures as described in F.2.2. Place the autoclaved closurg
with the flange side down and dry them in steps in an oven at a temperature of 110 °C.

past 10 closures eaelpat 3 h, 5 h, 7 h and 15 h intervals and allow them to cool before tes|

rminationdof residual moisture

baration:and determinination of the residual moisture can be carried out in accordance
2016, Annex A or ISO 8536-6:2016, Annex E.

ods.
g, by
0 be

with
ying

min
bsue.

son

ting.

with

16
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ISO 8871-2:2020(E)
Annex G
(informative)

Determination of a fingerprint by thermal gravimetry (TG)

G.1_General

Elasfomeric parts are heated under defined conditions in a defined atmosphere (e.g. ihert gas or air).
The change in mass as a function of temperature and oven atmosphere is recorded.

In ap oxidizing atmosphere, an increase in mass may be observed, depending.on”the fillers present.
The [TG curve obtained permits qualitative and quantitative determination-of.the components of the
material (TG step analysis).

The [method is not suitable for compounds containing mineral fillers,‘such as carbonates pr hydrated
alur;inium oxides, which decompose at temperatures approaching 650 °C or 850 °C. When these

tempperatures are used, suitable corrections based on prior knowledge of filler behaviour|at elevated
temperatures shall be employed.

G.2| Apparatus

As specified in ISO 9924-1:2016, Clause 5, the thermogravimetric balance accurate to at least 0,1 pg.

G.3| Reagents
As specified in ISO 9924-1:2016, Clause 4.

G.4| Preparation of samples

Cut &4 sample of approximately 10 mg into three to five small pieces (to increase the surfade area) and
distribute the pieces evenly in a crucible.

It is mportant that theSurface area of the sample is large enough for it not to restrict the rate of change
in mpss on heating:

G.5| Proecedure

Place the'sample in the thermogravimetric balance, checking that the pieces of sample are|still evenly
distributedirthe bottomrof thecrucibte-Set the overrtemperatureand-theatmosphere programmer so
that the programme will clearly differentiate between the various components of the elastomer.

The following typical programme is suitable for many elastomeric materials.

NOTE This programme is a compromise between accuracy of measurement and the time needed to complete
the run.

Beginning after measurement of the tare mass of the crucible, carry out the following steps:

a) Hold at 30 °C for 0,1 min without purge gas (for automatic measurement of the sample mass).
b) Heat from 30 °C to 650 °C at 30 °C/min, purging with nitrogen at 100 ml/min.

c) Heatfrom 650 °Cto 1000 °Cat 30 °C/min, purging with air at 100 ml/min.

© IS0 2020 - All rights reserved 17
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G.6 Quantitative assessment

A TG curve (see Figure G.1) represents the change in mass of the sample as a function of temperature

or time.

Apply a buoyancy correction to the curve.

Analyse the curve in the usual way. The heights of the steps give information about the quantitative
composition of the sample, while the temperatures of the steps provide information about the type of

elastomer.

G.7 Expr

Record the
necessary ¢

G.8 Test

As specified

ession of results

report

in ISO 9924-1:2016, Clause 10.

result as the TG curve obtained, together with the results of the analysis of the curve| The
alculations are generally made by a software programme.

18
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