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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 1SO 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. 1SO collaborates closely with the International Flectrotechnical
Commission[(IEC) on all matters of electrotechnical standardization.

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

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

Attention is drawn to the possibility that some of the elements of this International Standard may be the|subject of
patent rights) ISO shall not be held responsible for identifying any or all such patent'rights.

International| Standard 1SO 15759 was prepared by Technical Committee-JSO/TC 76, Transfusion, infusion and
injection equ|pment for medical and pharmaceutical use.

Annexes A, B, C, D, E, F, G, H and | form a normative part of this International Standard.

iv © I1SO 2002 - All rights reserved
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Introduction

The materials used to manufacture Blow-Fill-Seal containers are primary packaging materials suitable for storing
infusion solutions until they are administered. This International Standard deals with plastic caps with inserted
elastomeric liners for use with Blow-Fill-Seal containers and describes their dimensional and functional
requirements. This International Standard takes into account that the cap is not a primary packaging component.
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INTERNATIONAL STANDARD

1ISO 15759:2002(E)

Medical infusion equipment — Plastics caps with inserted
elastomeric liner for containers manufactured by the Blow-Fill-Seal

(BFS)

process

1 ScopfE

This Interpational Standard specifies the dimensional and functional requirements for plastics,caps

elastomer
are intend

2 Norm

The follow|
this Intern
publication
investigate
undated r
maintain r

ISO 48:19
100 IRHD

ISO 2768
tolerance

ISO 3302+

ISO 7500-
Tension/cd

ISO 7864:
ISO 8536+

ISO 8871:

C liners, attached to the infusion container (BFS container) by welding or by collar technique
bd for use in the packaging and handling of liquid drugs for parenteral delivery.

ative references
ng normative documents contain provisions which, through referencg, 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 théxhormative documents indicate
pferences, the latest edition of the normative document ‘eferred to applies. Members of

with inserted
These caps

provisions of

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

ncouraged to
d below. For
SO and IEC

10 IRHD and

— Part 1:

pgisters of currently valid International Standards.

D4, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness between

1:1989, General tolerances — Part 1. Tolerances for linear and angular dimensions withgut individual
ndications

1:1996, Rubber — Tolerances for products — Part 1: Dimensional tolerances

1:1999, Metallic materials=— \Verification of static uniaxial testing machines

mpression testing machines-<— Verification and calibration of the force-measuring system

1993, Sterile hypodermic needles for single use
1:1998, Infusion equipment for medical use — Part 4: Infusion sets for single use, gravity fee

1990, Elastomeric parts for agueous parenteral preparations
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3 Dimensions and designation

3.1 Plastics cap for attachment by welding technique (Form A)

General tolerances for Form A plastics caps shall be in accordance with 1ISO 2768-1; dimensions shall be in
accordance with Figure 1. Elastomeric liners for such caps shall be in accordance with ISO 3302-1.

®35 -05

Dimensions in millimetres

B29, 7 0.3

®<21°

N—

$30 -0,4

14,3

16

®31,8

?34

®38
@37

®39
$38

Key

1 Measuring point at the centre

a8 Diameter gf score line.

Plastics cap(g) of Form A in aceordance with this International Standard shall be designated as follows:

Cap ISO|15759-BFS-A

12
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3.2 Plastics cap for attachment by collar technique (Form B)

Dimensions for Form B plastics caps shall be in accordance with Figure 2.

Dimensions in millimetres

0
$29,7 +0,3 93k5 04
0
$<21° ®30 -0,4
1
//
) AN —— ok
7 |
|
| of ¥ ) | U Pl
: aa) ; o
| |
| H LA
®31,2 ~
30,2
38,5
8375
Key
1 Measuring point at the centre

& Diametér of score line.

Kigure 2

Plastics cgp(s) of Form B in accordance with this International Standard shall be designated as follows
Cap 130 15759-BFS-B

© 1S0 2002 - All rights reserved 3
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3.3 Elasto

meric liner

Dimensions for elastomeric liners for plastics caps of Form A or Form B shall be in accordance with Figure 3.

Dimensions in millimetres

s 8
1 m| S
=4 LN
>
29,7 +0,3
@—Eea
\_/
N ~——1
®20
Key
1 Trimming edge max. & 30,2
Figure 3
Elastomeric liners in accordance with this International Standard shall be designated as follows:
Elastomeric liner ISO 15759
Figure 3 illusfrates a typical liner design. Other liner designs are permitted.
4 Materigls for cap andfiner
4.1 Materigls shall be.in"accordance with the requirements in clauses 6, 7, 8 and 9. The choice of plastic and
elastomeric materials'shall be subject to agreement between manufacturer and customer.
4.2 Resistdnee to ageing depends largely on presterilization techniques, storage and handling condftions. The
period durin(_ which cap and liner shall r‘nmpl\ll with the mnlnimmnntc of this International Standard is subject to

agreement between manufacturer and customer.

4.3 The shelf life of the liner while in contact with the drug is determined by compatibility tests to be carried out by

the user.

4.4 SO 2230 describes storage guidelines for vulcanized elastomeric parts.
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5 Plast

ISO 15759:2002(E)

ics cap — Physical requirements and testing

5.1 Leaktightness

When testing the leaktightness of the covered piercing area in accordance with annex H, no leakage shall be

observed.

5.2 Ope

When testjng the opening force needed 10 EXPOSE he piercing area i accordance with annex I, the.r

shall not g

6 Liner

6.1 Genkral requirements

6.1.1 Inje

6.1.2 Ma

6.2 Hard

Hardness
nominal v4

6.3 Frag

When testing for fragmentation in accordance with annex A, no more than two fragments of diametd

greater thd

6.4 Pen

ning force

kceed 80 N, and shall not tear the cap outside the piercing area.

— Physical requirements and testing

ction gates and sprues are not allowed in the sealing area, i.e. between cap and liner.

ks, indentations and spacers are allowed. The height of spagers’shall not exceed 0,3 mm.

iness

requirements shall be agreed between manufacturer and customer. The hardness shall not ¢
llue by more than + 5 IRHD when tested in accordance with ISO 48.

mentation (coring)

in 50 pm shall be observed per\10 piercings.

ptration force

bquired force

iffer from the

r equal to or

When testing for penetration-in accordance with annex B, the force required to penetrate the liner shall not exceed

80 N. The

6.5 Dyn

average value/shall not exceed 75 N.

amicispike-retention capability

When test

dsin accordance with annex {“, the measuredretentionforce shall not fall below 20 N

6.6 Static spike-retention capability

When tested in accordance with annex D, no leakage shall be observed between the spike and liner during a period

of 4 h.

6.7 Resealability

When piercing the liner with a hypodermic needle in accordance with annex E, the requirements concerning
resealability shall be fulfilled, and no air shall escape.
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7 Plastics cap — Chemical requirements and testing

The plastics material used to manufacture the cap shall be physiologically harmless.

8 Liner — Chemical requirements and testing

The characteristics of the liner material shall not exceed the limits specified in Table 1, when tested in accordance
with ISO 8871.

Table 1 — Chemical limits for elastomeric liner

Test method as describgd in

Characteristics Limits 1SO 8871:1990
Reducing matter (oxidizables) < 7,0 ml ¢ (KMnO4) = 2 mmol/l per Annes &
20 ml
Heavy metalg (calculated as Pb%*) < 10 pg Pb™2 /10 ml Anfex D
Ammonium (galculated as NH,") < 20 pg NHf/lO ml Annex E
Acidity/alkalirity < 1,0 ml ¢ (HCI) or
¢ (NaOH) = 5 mmol/l per 20 ml Annex G
Residue on gvaporation (total solids) <4 mg/lOO ml Annex H
Volatile sulfides (at pH ~ 2) Coloration of lead acetate paper Annex J
< 50 pg Ma,S/20 cm? of closure
Zinc (calculafed as Zn?*) zZn** < 50 pg/10 ml Annex K
Conductivity < 40 pS/cm Annex L
Turbidity Not exceeding the opalescence of Annex M

suspension No 3

9 Biologifcal requirements for plastics cap-and liner

Biological requirements are not part of this International Standard; however, since biological tests are rgquired by
most of the national Pharmacopoeia or otherhealth authority regulations, they are mandatory for manufaqturers and
users in countries where such regulations,'exist. Where none exists, reference should be made to biological tests,
e.g. as descrnbed in the United StatesPharmacopeia or other pharmacopoeia.

10 Packaging

The packaging shall proteet the plastics caps and liners during transportation and storage in such a way that their
function is nqt impaired and they remain clean.

11 Storage

Prior to end use, the plastics caps and liners shall be stored between 0 °C and 40 °C and shall not be exposed to UV
radiation. Under these conditions, they shall comply with the requirements of this International Standard throughout
a storage period of six years.

12 Marking

The packaging of plastics caps and liners which comply with the requirements of this International Standard shall be
marked as specified in clause 3, e.g.

Cap ISO 15759-BFS-B

6 © 1SO 2002 — All rights reserved
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Annex A
(normative)

Fragmentation (coring)

A.1 Principle

Liners to i
order to ag

A2 Ap
A.2.1 Hqd
A.2.2 Sq

A23 M

A.3 Prg
A.3.1 AU

If the elast
30 min, pe

A.4 Prd

A.4.1 Fil
piercing dg

A.42 Pi

A.4.3 Ssh

sess the relative tendency of the liner to fragment.

paratus
Iding device for liner in accordance with annex F, or other suitable holding device.
ike in accordance with annex G or ISO 8536-4.

embrane filter set.

paration
toclave ten liners at (121 + 2) °C for 30 min-and cool to ambient temperature.

omeric material used with the plasticscaps does not allow a sterilization temperature of (121
rform the test using the sterilization temperatures of the terminally-sterilized product.

cedure

the holding device with distilled water to half its volume. Degrease the spike with acetone al
bvice. Place the liner in the holding device.

brce the liney’ manually in the marked area, keeping the holding device in a vertical position.

akelthe holding device for several seconds and then withdraw the spike. Open the holdi

removing

e tested are pierced with a spike. Fragments resulting from piercing the liner are collected amd counted in

+2) °C for

nd fix it to the

ng device by
femain in the

he‘liner and empty the contents onto the membrane filter set. Make sure that no fragments

holding de

vice.

A.4.4 Count the number of elastomeric fragments using an approved method.

A.4.5 Repeat A.4.1to A.4.4 with the remaining liners.

A.5 Expression of results

Report the number of fragments which are equal to or greater than 50 pm after ten liners have been pierced. State
the type of spike used.

© 1SO 2002 - Al rights reserved
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Annex B
(normative)

Penetration force

B.1 Principle

The force needed to penetrate the liner with a spike in accordance with annex G or ISO 8536-4 is determined.

B.2 Appdgratus

B.2.1 Holdfing device for liner in accordance with annex F, or other suitable holding device,

B.2.2 Spikg in accordance with annex G or ISO 8536-4.

B.2.3 Tens|le testing machine, class 1, in accordance with ISO 7500-1 with suitable-fittings.

B.3 Preparation

Autoclave ten liners at (121 £ 2) °C for 30 min and cool to ambient temperature.

If the elastonperic material used with the plastics caps does not allew a sterilization temperature of (121 + 2) °C for

30 min, perfdrm the test using the sterilization temperatures of the'terminally-sterilized product.

B.4 Procedure

B.4.1 Fix the spike to the piercing device and place'the liner in the holding device.
B.4.2 Pierde the liner in the marked area at a speed of 200 mm/min.

B.4.3 Measure the maximum force, with.a tolerance of + 2 N.

B.4.4 Repgat B.4.1 to B.4.3 with the remaining liners.

B.5 Expression of results
B.5.1 Calcplate theaverage value from ten tests.

B.5.2 Indichte’the maximum value of all measurements.

State the type of spike used.

© 1SO 2002 — All rights reserved
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C.1 Pri
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Annex C
(normative)

Dynamic spike retention capability

nciple

The dynajmic—spike Tetentionm capabifity of thefimer s determimedusing—a Spike 1maccordarnce with annex G or

ISO 8536

C.2 Ap

C.2.1 Hglding device for liner in accordance with annex F, or other suitable holding device.
C.2.2 Spike in accordance with annex G or 1ISO 8536-4.

C.2.3 Tdnsile testing machine, class 1, accordance with ISO 7500-1 with suitable fittings.

C.3 Prgparation

Autoclave

If the elas

30 min, pgrform the test using the sterilization tempeéeratures of the terminally-sterilized product.

C.4 Prqcedure

C4.1l Fi
If a spike i
C.4.2 Pi

C.4.3 Im
testing ma

C44 M

A,

baratus

ten liners at (121 4 2) °C for 30 min and cool to.ambient temperature.

omeric material used with the plastics caps do not allow a sterilization temperature of (12]

the spike to the piercingsdevice and place the liner in the holding device.
5 used according to @annex G, it should be degreased with acetone prior to testing.
prce the liner,manually in the marked area.

mediatelyafter piercing, withdraw the spike from the liner at a speed of 200 mm/min usin
chinet

+2) °C for

g the tensile

actira tha minimiim farea vuith o tnlaraneca of L 2 N
SasSu-e-tHe-H R 1eree Wit aice-Or—="1\-

C.4.5 Repeat C.4.1 to C.4.3 with the remaining liners.

C.5 Expression of results

C.5.1 Calculate the average value from ten tests.

C.5.2 Indicate the minimum value of all measurements.

State the type of spike used.
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Annex D
(normative)

Static spike-retention capability of the liner and leaktightness of the piercing
area

D.1 Principle

The static spike-retention capability of the liner is determined using a spike in accordance with [aghnex G or
ISO 8536-4.

D.2 Appdratus

D.2.1 Holdjng device for liner in accordance with annex F, or other suitable holding/device.
D.2.2 Spikg in accordance with annex G or 1ISO 8536-4.

D.2.3 Weidht of mass 1 kg.

D.2.4 Prespurized air, for subjecting the liner to pressure.

D.3 Preparation

Autoclave ten liners at (121 £ 2) °C for 30 min and cool tg-ambient temperature.

If the elastomeric material used with the plastic caps, dees not allow a sterilization temperature of (121 4 2) °C for
30 min, perfgrm the test using the sterilization temperatures of the terminally-sterilized product.

D.4 Procedure

D.4.1 Fix the spike to the piercing dévice and place the liner in the holding device.

If a spike is Ysed according to annéx G, it should be degreased with acetone prior to testing.
D.4.2 Pierde the liner manually in the marked area.

D.4.3 Placg the linef holding device in a vertical position with the liner, facing downwards. Subject the gpace filled

with water to|a pressure of 20 kPa (200 mbar). Load the spike with the 1 kg weight and keep the weight in place for
4h.

D.4.4 Report any leakage between the Spike and IINer, as Well as any changes to the position of the spike during
the period specified in D.4.3.

D.4.5 Repeat D.4.1 to D.4.4 with the remaining liners.

D.5 Expression of results
D.5.1 Count the number of leakages from ten liners tested.
D.5.2 Determine the number of times the spike has fallen out.

State the type of the spike used.

10 © 1SO 2002 — All rights reserved
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Annex E
(normative)

Resealability

E.1 Principle

The capab

ility of the liner to reseal after having been pierced with a hypodermic needle is determined.

E.2 Apparatus

E.2.1 Hdg

E.2.2 Hy
size.

E.2.3 Pressurized air, for subjecting the liner to pressure.

E.3 Pre

Autoclave fen liners at (121 £ 2) °C for 30 min and cool to ambient temperature.

If the elastomeric material used with the plastics caps does not-allow a sterilization temperature at (12]
30 min, peform the test using the sterilization temperatures-of the terminally-sterilized product.

E.4 Prd

E.4.1 Place the liner in the holding device.
E.4.2 Pigrce the marked area of the liner at right-angles in three different spots using the same need

E.4.3 Affer the liner has been pierced for the last time, cover the piercing area with water and subject

the liner tg
E.4.4 Rq

E.4.5 Rqg
needle.

E.5 Expression of results

Iding device for liner in accordance with annex F, or other suitable holding device:

podermic needle in accordance with ISO 7864, with an outside diameter of 1,2 mm, bevel ty

paration

cedure

20 kPa (200 mbar) pressure for 15 s.
port whether airescapes from the piercing area during the test period of 15 s.

peat E.4,1 10 E.4.3 with the remaining liners. If further liners are to be tested, use a new

pe, medium-

+2) °C for

e.

the bottom of

hypodermic

Count the

number of liners from which air escapes during the test period.

© 1SO 2002 - Al rights reserved
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Annex F
(normative)

Holding device for elastomeric liner

The dimensions of the holding device for the elastomeric liner shall be in accordance with Figure F.1.

Key
1

12

Inlet

Dimensions in millimetres

for pressurized air

®30
@21
|
! o
l_l_f_T_f ! __7
] =
1 ! -
] A
B e
|
|
]
I__ o
|
I
6175

Figure F.1 — Holding device for elastomeric liner
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