INTERNATIONAL
STANDARD

SO
8536-2

Second edition
2001-06-15

Infusion equipment for medical use +

Part 2:
Closures for infusion bottles

Matériel de perfusion a usagednédical —

Partie 2: Bouchons pour flacohs de perfusion

— TR

ISO

Reference number
ISO 8536-2:2001(E)

© S0 2001


https://standardsiso.com/api/?name=a79c84ca0407be6940e14d3f96c819c1

ISO 8536-2:2001(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not
be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this
file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this
area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters
were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event
that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0O 2001

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO's member body
in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20
Tel. +412274901 11

Fax +4122 74909 47

E-mail copyright@iso.ch

Web www.iso.ch

Printed in Switzerland

ii © I1SO 2001 — All rights reserved


https://standardsiso.com/api/?name=a79c84ca0407be6940e14d3f96c819c1

ISO 8536-2:2001(E)

Contents

[0 =10 T o PR
T aLu o Yo [ To] A Te ] o H T PP PP OPPPPPPPP
1 ST o]0 ] 0L P
2 NOIMALIVE FEFEIENCES ...ttt e et e e e s et r e e e e e e e s e snnee e e e
3 (D Taal=T o IS ToT g FoR= U o Mo L= 1S3 o o = U o ] o PR o s S
3.1 DI MEBNSIONS ..ttt e e e st e e e e e s s e ssbbeneeeeeessssnnnnneeeseessennnnnnneeeness o opbenneenenns
3.2 [ ST T =4 ) o N =y
4 Y e =] - U PPERRR . g SRR
5 Physical reQUIrEMENTS ......c..ooiiiiiiiiiiiiieee e fee D
5.1 L€ =T 0T - | PR JERUR SRR
5.2 [ =T o 1 0= U Lo = N USRI
5.3 [ = 10 [ Y=o SRR
5.4 Fragmentation .......cooiiiiiiii e st e e e et e et e e e e et e e
5.5 SPIKE PENELFALION TOMCE ..uuiiiiiii e ¥ e e e e e e e e a e e e e e a e e e ee s
5.6 Spalability and Spike ret@ntioN . ... A e
5.7 1) (o] = 1o [ S PP TUUPPTPPTT
6 (O Y=t o T Tok= 1 g=To LU T =10 =T g1 6
7 (2] Lol e T Yotz LI g=To LU LN =] 0 4 T=T 0] £
8 IS = 0 1] o =
9 1Y =18 ST Yo TR N S PO P PP PP PP PPPPPPRPPPPRP
10 10 oY o] o] ¢ 4 =T o o = u PR
Annex A (normative) Determination oftfragmMents ...
Annex B [(normative) Determination of spike penetration fOrce ...t
Annex C [(normative) Spike retention/Sealability .........cccoooiiiiiiiii e
Annex D [(normative) ClOSUFEPIEICING TEVICE ...ccovviiiiiiiiiii ittt
© 1SO 2001 — All rights reserved


https://standardsiso.com/api/?name=a79c84ca0407be6940e14d3f96c819c1

ISO 8536-2:2001(E)

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 commlttee International organlzatlons governmental and non- governmental in
liaison with h ¥y ptechnical
Commissio (IEC) on aII matters of electrotechnlcal standardlzatlon

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft Interngtional 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 membeivbodies casting|a vote.

Attention is @irawn to the possibility that some of the elements of this part of ISO 8536-may be the subjec} of patent
rights. ISO ghall not be held responsible for identifying any or all such patent rights.

International Standard ISO 8536-2 was prepared by Technical Committee XSO/TC 76, Transfusion, infusion and
injection eqyipment for medical and pharmaceutical use.

This second|edition cancels and replaces the first edition (ISO 853642:1992), which has been technically fevised.
ISO 8536 cansists of the following parts, under the general title finfusion equipment for medical use:
— Part 1: Infusion glass bottles

— Part 2: Closures for infusion bottles

— Part 3: Aluminium caps for infusion bottles

— Part 4: Infusion sets for single use, gravity feed

— Part 5: Burette-type infusion sets

— Part 6: Freeze drying closufes for infusion bottles

— Part 7: Caps made ef‘aluminium-plastics combinations for infusion bottles

Annexes A, B, C and-D form a normative part of this part of ISO 8536.

iv © SO 2001 — All rights reserved
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Introduction

The materials from which injection containers (including elastomeric closures) are made are suitable primary
packaging materials for storing injectable products until they are administered.
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INTERNATIONAL STANDARD ISO 8536-2:2001(E)

Infusion equipment for medical use —

Part 2:
Closures for infusion bottles

1 Scope

This part pf ISO 8536 specifies the design, dimensions, material, performance requirenients and testing of closures
for infusioh bottles as specified in ISO 8536-1.

Closures flescribed herein are intended for single use only.

2 Normative references

The following normative documents contain provisions which, thréugh reference in this text, constitute provisions of
this part df ISO 8536. For dated references, subsequent amendments to, or revisions of, any of these| publications
do not apply. However, parties to agreements based on this part of ISO 8536 are encouraged to inyestigate the
possibility] of applying the most recent editions of thetnormative documents indicated below. For undated
referenceg, the latest edition of the normative documeéent’referred to applies. Members of ISO and I[EC maintain
registers ¢f currently valid International Standards.

ISO 48, Rubber, vulcanized or thermoplastic <" Determination of hardness (hardness between 10 IRHD and
100 IRHD)).

ISO 868, Plastics and ebonite — Determination of indentation hardness by means of a durometer (Shore
hardness).

ISO 2230( Vulcanized rubber —\Guide to storage.
ISO 853611, Infusion equipment for medical use — Part 1: Infusion glass bottles.
ISO 853613, Infusion _equipment for medical use — Part 3: Aluminium caps for infusion bottles.

ISO 8871{1:—1Elastomeric parts for parenterals and for devices for pharmaceutical use — Part 1: Extractables in
agueous T\utoclavates.

3 Dimensions and designation

3.1 Dimensions

The dimensions of closures shall be as shown in Figure 1 and as given in Table 1. Figure 1 illustrates two typical
designs of closures, type A and type B.

1) To be published.
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Dimensions in millimetres
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Figure 1 — Dimensions andjconfiguration of type A and type B closures

Table-X — Dimensions of infusion closures

Dimensions in millimetres

Type | Nominal size{~d, db | d3 | dy | ds ds hy hp | hs | h2 | hs

+0,2 | max. | min. [ min. [ max. | £0,3 | £0,4 | £0,3 +0,3
A 32 23,6 | 18,2 13 13 14 30,8 | 12,2 4 51 4 —
B 28 19,6 | 15,5 6,9 6,1 7,1 27,1 | 10,2 34 (42| 25 |51

a

Indentations may reduce the piercing thickness.

3.2 Designation

Closures are designated according to type: the two types, A and B, are illustrated in Figure 1. The designation is

expressed as the number of this part of ISO 8536 followed by the nominal size of the infusion bottle followed by the
type letter.

© ISO 2001 - All rights reserved
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EXAMPLE A type A closure for infusion bottles of nominal size 32 mm complying with the requirements laid down in this
part of ISO 8536 is designated as follows:

Infusion closure ISO 8536-2 - 32 - A

4 Material

The closure shall be made of self-sealing elastomeric material and shall withstand sterilization by autoclaving in
saturated steam at (121 £ 2) °C for 1 h without impairment of its function under the conditions of normal use.

5 Physical requirements

5.1 Geperal
The physjcal test procedures, described in annexes A, B and C, serve exclusively@s-comparative fype tests of
different glastomeric materials and do not enable conclusions to be drawn on the serviceability of clpsures to be

applied. The reason for this is that, in practice, a multitude of different plastic spikesare on the market vhich do not
meet the fequirements of the reference steel spike in annex D.

5.2 Peffformance
5.2.1 I order to facilitate the production process, the flange of the closure may have a slightly cpnical shape
(max. 0,8|mm related to the diameter). The trimming edge of the.flange shall comply with the acceptable tolerances
specified for the diameter of the flange.

5.2.2 All edges of the closure may be rounded.

5.2.3 Sprues, bleeders and injection points shall*iot be present in the sealing area.

5.2.4 Onthe inside diameter, d;, there may\be marks or indentations; on the outside, d,, there may| be spacers,
of which the height should not exceed 0,3 mmn.

5.3 Hafdness

The hardpess shall be agreed-between manufacturer and user. The hardness shall not differ from|the nominal
value by more than £ 5 IRHD-When tested in accordance with 1ISO 48 or £5 Shore A when tested in[ accordance
with 1ISO 868.

NOTE The manufac€turer should provide suitable test plates upon request.

5.4 Frgqgmentation

When tested for fragmentation in accordance with annex A, not more than 20 fragments of diameter equal to or
greater than 50 um per ten piercings shall be observed.

5.5 Spike penetration force
When tested for penetrability in accordance with annex B, the force needed to penetrate the closure shall not

exceed 80 N, and the average value shall be less than 75 N. No closure shall be pushed into the bottle during
piercing.

© ISO 2001 - All rights reserved 3
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5.6 Sealability and spike retention

When tested in accordance with annex C, complete penetration shall be achieved (no closure shall be pushed into
the bottle) in all cases and no signs of leakage shall appear between the spike and the closure during 4 h; nor shall

the spike be

pulled from the closure during this time period.

5.7 Storage

For guidance on storage of vulcanized rubber see 1SO 2230.

The useful li

etime of the closure in contact with the pharmaceutical product is one of the stability tests to

out by the us
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Annex A
(normative)

Determination of fragments

A.1 Principle

The purp(I)se of this test is to measure the relative coring tendencies of different ISO rubber closures

obtained
device, s§
the operal

It is, ther
subseque

the closures of which the fragmentation should be evaluated are tested; immediately afterwards, in a

closures
This subs

If the frag
as valid.

A.2 Apj

A21 T
testing be

A22 C

be used in the test.

A.23 M

A24 O

NOTE
A.3 Prg
A31 S

can be significantly affected by many factors, such as prior processing of the closures, \typd
aling force, design of the spike, its sharpness, the amount of lubrication of the spike and the
or's sight.

pfore, necessary to control these variables in order to obtain comparable’_results. In thi
ht test with closures of known fragmentation properties can be included (reference test), i. e.

vith known fragmentation behaviour are tested (reference).
equent testing should be included from time to time to ensure an‘appropriate handling and teg

Mmentation of the reference samples is found to be in the range of known results, the testing i

haratus

bn infusion bottles, in accordance withyISO 8536-1. (20 infusion bottles are required shoy
included.)

ppping device and aluminium caps in accordance with ISO 8536-3 and which fit the infusi

embrane filter set.
ne test spike, in acCerdance with annex D.

The same test.Spike should be used for all reference and sample testing.

cedure

blect ten infusion bottles of a size matching the closures to be tested.

The values
of crimping
keenness of

5 context, a
in a first run
second run,

t system.

5 recognized

Id reference

on bottles to

A.3.2 Fill the bottles with a minimum of 50 % of the nominal volume of water.

A.3.3 Place a closure of the type to be tested on each of the ten bottles. Seal all bottles with aluminium caps.
Autoclave the bottles in saturated steam for 30 min at (121 £2) °C. Remove from autoclave and cool to room
temperature.

A.3.4 Degrease the test spike by means of an appropriate organic solvent and dip it into distilled water. Inspect

the spike

before use; it shall have its original sharpness and shall not be damaged.

A.3.5 Hold the spike vertically by hand and pierce closure No. 1 within the marked area, holding the bottle No. 1

firmly in a

©1S0 2001
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A.3.6 Repeat A.3.4 and A.3.5 until all ten closures are pierced once.

A.3.7 Remove the tested closures from each bottle. Put the content of all the bottles through one membrane
filter. Ensure that no fragments remain in the bottles. Count and record the number of fragments in the filter visible
with the naked eye under normal conditions, i.e. at a distance between eye and filter of about 25 cm.

NOTE It is assumed that fragments having a diameter larger than 50 um are visible to the naked eye.

A.3.8 For further identification, the fragments may be examined with a microscope in order to determine size and

nature.

A.4 Refenence testing

In the case
described in

NOTE R
spike is used.

A.5 EXprég

Report the rg

A.6 Valid

Where refer
results on th
be investiga

A.3. Use the same test spike.

pssion of results

ty

ed.

bcorded number of fragments per ten piercings for the closures to be evaluated.

\where reference testing is performed, prepare test closures with known fragmentation properties as

pqualification of the system is only valid if, for certain sets of sample testing and reference testing, thg same test

ence testing is included, the results obtainedvon the test closures shall be considered invalid if the
e known closures lack consistency with previous results, and the reason for such inconsistgncy shall
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Annex B
(normative)

Determination of spike penetration force

B.1 Principle

The purp
requirems
B.2 Apj

B21 P

— a spi
exert
read

— an infusion bottle can be placed in the device in axial alignment; allowing central piercing of the cl
bottld.

B22 T

The spike

B.3 Preg
B.3.1 C

B.32 P
volume of

B.3.2 F
30 min at

B.4 Pro

pbse of this test is to determine the force required to pierce the closure with a spike
nts of that specified in annex D.

paratus
ercing device which meets the following requirements:
e, clamped in the device, which can be moved perpendicularly atra speed of 200 mm/mi

bd backwards on the spike during such movement is indicated or registered in such a way t
Wwith an accuracy of £ 2 N;

Vo test spikes, in accordance with annex D.

S are designated as S1 and S2.

paration
pllect a sample of ten closures-from the type or lot to be tested.

repare ten infusion bottles-in accordance with ISO 8536-1, of any size, filled with min. 50 % of
water. Close these ten-infusion bottles with closures of the type to be tested.

X the closures @with”aluminium caps that meet the requirements of 1ISO 8536-3. Autoclave th
(121 £ 2) °C in-saturated steam. Allow them to cool to room temperature.

cedure

meeting the

n. The force
hat it can be

bsure on this

the nominal

e bottles for

B41 D
spike S1i

egrease spike ST with an appropriate organic Solvent, exerting the utmost care not 1o blunt |
n the piercing device.

t, and clamp

B.4.2 Take the first bottle and remove the tear-off part of the seal so as to have free access to the closure. Place
the bottle in the testing device in such a way that the closure will be perforated perpendicularly and centrally.

B.4.3 Operate the device at a speed of 200 mm/min and register the force exerted immediately before
penetration takes place (see Figure B.1).

©1S0 2001
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a Required|force immediately before piercing

Figure-B=1 — Model curve

B.4.4 Restiore the clamp to its original position and remove the bottle. Repeat this step with the next four bottles.
Degrease the spike before each piercing. jrake spike S2 and repeat this step with the remaining five bottlgs.

B.5 Expréssion of results

B.5.1 Calqulate the average values of penetration force for all ten bottles. Calculate the range of the|values of
penetration force for all.ten bottles.

B.5.2 If the¢ range-is larger than 50 N repeat the experiment.

B.5.3 If inlthe’repeated test the range of the results is still above 50 N _repeat the whole experimentlusing two
new spikes.

8 © IS0 2001 — All rights reserved


https://standardsiso.com/api/?name=a79c84ca0407be6940e14d3f96c819c1

