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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.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof]
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This document is part of a series of International Standards for containers made from different
materials used in combination with metering pumps for medicinal applications.

Glass containers are mainly used for that purpose. Plastic containers can be used as an alternative.
This document can be used for the development of standardized filling and assembling equipment.
Based on the dimensions of the containers, appropriate components, such as metering pumps and other

1 racuctamac caxn bao doavualaonad o d oo dodioad Ac oo dhic do oot o 1dac oo t t
C o;.‘ ure J]\J\.\'llld cAaIllr ue M\'V\'l\.ll.l\'u dITU OldITUJATI UILCU. T'10 ouUuvLTIlrl Llllo uuvucTtuIlliiciIiv l.ll UVIUCO lllll.l\.ll an lnpu S

for fleveloping entire packaging systems for medicinal applications.

—

jurisdiction, the principles of the current Good Manufacturing Practices (cGMP) can apply to the

Pr':Eary packaging materials are an integral part of medicinal products. Thus, dependfng on the
manufacturing of these components (e.g. ISO 15378).

© IS0 2022 - All rights reserved v
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Snap-on bottles for metering pumps —

Part 3:

s of plastic
htainers as

nonsterile,

Pir content
pplies. For
[s) applies.

materials,

fements for

esses:

Plastic

1 [Scope

This document specifies the shape, dimensions, fill capacities and performance requirement
bottles for metering pumps. It also specifies the material for the manufacturing ofisuch co
well as the secondary packaging.

Theg document provides requirements for packaging of the plastic bottles{and addresses
reagly to sterilize or sterile as three possible options.

This document is applicable to colourless or coloured containers moulded from plastic and intended to
be ysed in the packaging, storage or transportation of products intended for medicinal use.
2 |Normative references

The following documents are referred to in the text invsuch a way that some or all of th
conktitutes requirements of this document. For dated references, only the edition cited 4
undated references, the latest edition of the referenced document (including any amendmen
1SO[11607-1, Packaging for terminally sterilizéd medical devices — Part 1: Requirements fof
stetfile barrier systems and packaging systenis

[SO|11607-2, Packaging for terminally.sterilized medical devices — Part 2: Validation requi
forming, sealing and assembly processes

3 |Terms and definitiens

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

[SOland IEC maintainterminology databases for use in standardization at the following add
— |ISO Onlinebrowsing platform: available at https://www.iso.org/obp

— |IEC Electropedia: available at https://www.electropedia.org/

3.1

base-foit

packaging component for protection of the pallet load from contamination

3.2

bottle

vial

container made of a suitable material, which is intended for packaging, storage and application of liquid
medicinal products

EXAMPLE Tubular glass, moulded glass or plastic.

©IS
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3.3

brimful capacity

volume of water required to fill a container, placed on a flat, horizontal surface

[SOURCE: ISO 4802-1:2016, 3.3]

3.4

chemical indicator

test system that reveals change in one or more pre-defined process variables based on a chemical

change resulting from exposure to a process

[SOURCE: [SO IT1397 2018, 3.43, modified —
physical" was deleted.]

3.5
customer

pre-specilied was replaced with —pre-detfined.,] "or

business entity that purchases bottles for metering pumps and conducts further processing or fillinjg as

appropriate

[SOURCE: ISO 21882:2019, 3.1 modified — “sterilized ready for filling vials” was yeplaced with “bofjtles

for metering pumps”.]

3.6
dip-tube

conduit, part of the metering pump, which delivers the product/from the bottle to the metering

mechanisnp

3.7
foil bag

gas permedable or non-permeable bag

Note 1 to enftry: Foil bags can be used as sterile barrier system (3.17) or as protective packaging (3.13), depenfling

on final usape.

3.8
label

written, pifinted or graphic informationiappearing on the item itself, on the packaging of each item or

on the packaging of multiple items

[SOURCE: IMDRF/GRRP WG/N52:2019, 3.17, modified - replaced "unit" and "devices" with "item"]

39

manufactyirer

business eptity that fpanufactures or is otherwise responsible for the manufacturing of the boftles

ready to b¢ filled by~the customer (3.4)

[SOURCE: ISO21882:2019, 3.14 modified - “performs” was replaced with “manufactures”, “vials” vas

replaced wlith'bottles”.]

3.10

metering pump

device actuated by the user to deliver a specific dose of liquid

3.11

packaging system

combination of a sterile barrier system and protective packaging

[SOURCE: ISO 11139:2018, 3.192]

3.12
pallet

construction for transportation and storage of goods

2
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3.13
protective packaging

configuration of materials designed to prevent damage to the sterile barrier system and its contents

from the time of their assembly until the point of use

[SOURCE: ISO 11139:2018, 3.219]

3.14
sealing ring
bottle feature on top of the flange to support tightness

4 |Symbols

t bottom concavity

d; | outer diameter body

h; | totallength

h, | length cylindrical part of the body
h; | inner depth

r; | shaéulder radius

ry bottom radius

s;  wall thickness body
s, wall thickness bottom

P plastic

© IS0 2022 - All rights reserved

esentation

oxes (3.15)


https://standardsiso.com/api/?name=649e95e08a1a9f10015f24566499b7ef

ISO 24166-3:2022(E)

5 Dimensions

5.1 General

The dimensions including tolerances are a function of manufacturing processes and materials. The
currently practiced processes to achieve the required tolerances are Injection Blow Molding (IBM) and
Injection Stretch Blow Molding (ISBM).

To achieve the specified dimensions and tolerances, it is recommended that the offset of the mould
halve and insert for forming the neck finish are vertically max. 0,05 mm and horizontally max. 0,1 mm.

The dimenfsions and tolerances are established to achieve a neck that allows a snap-on functigndlity
with the metering pump. This functionality can be challenged by a tightness test. An example of a’sfjap-
on process|including positioning of the dip-tube as well as a typical tightness test is given.in/Anng¢x A
and Annex|B.

A test method for the inner depth as shown in Table 1 and Table 2 is described in Annex-C.

The materfal and wall thickness, s;, shall meet the specified performance properties, e.g. oxygen pnd
water vapdur permeability and shall resist the vertical load as explained in 72

The bottle§ can be manufactured with or without a sealing ring.

5.2 Bottles without sealing ring

The dimenpions of snap-on bottles made of plastic shall meet the'requirements of Figure 1 and Figute 2,
as approprjiate, and Table 1; the brimful capacity shall be as shown in Table 1.

Dimensions in millimdtres

$19,9 0,2

mxa

D

hs
hy

S1

hy

a  See Figure 2.

Figure 1 — Snap-on bottle without sealing ring
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Dimensions in millimetres

a

QN

|

$20,2

N,

SERERS

Flat neck finish (an offset 0,3 is alternatively also feasible).

Figure 2 — Neck finish without sealing ring

Table 1 — Brimful capacity and dimensions of shap-on bottles made of plastic without sealing

ring
Dimensions inf millimetres
Brimful ca-
Size of the | "1 city ml d; hy h, hy ry r 51 Sy t
bottle
Tol. Tal. Tol. Tol. min. | thin. | min.
5P 9,2 22,0 40,0 105 23,5 | 38,4 4,0 2,5
10P 16,8 | £1,0 +0,3 1492 | 29,5 | 45,3 5,0 2,5
2555 0,6 D,4
15P 19,7 55,3 106 35,0 | 52,2 3,0 2,0
20P 25,5 50,7 | ~ ' | 275 | 48,0 | 20,5 1,0
31,0 | £0,4 6,0 3,0
30P 35,0 |CHI5 65,2 | 0,7 | 42,0 | 61,8
50P 6075 35,0 405 85,6 | +0,8 | 59,0 | 82,0 70 3,5 0,8 D,5
100P 118,0 | +3,0 | 44,5 | '~ | 99,3 | +1,0 | 75,0 | 95,0 ’ 4,5

Walll thickness; 5;, shall be sufficient to resist the vertical force requirements.

5.3

Bottles with sealing ring

The dimensions of snap-on bottles made of plastic shall meet the requirements of Figure 3, Figure 4 and

Table 2. The brimful capacity shall be as shown in Table 2.

© IS0 2022 - All rights reserved
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Dimensions in millimetres

¢19,9 10,2 0'2

/\Xa
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a  See Figyre

Figure 3 — Snap-on bottle with sealing ring
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Figure 4 — Neck finish with sealing ring
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Table 2 — Brimful capacity and dimensions of snap-on bottles made of plastic with sealing ring

Dimensions in millimetres

Brimful ca-
Size of the pacity ml d; hy h, h r ) t
bottle -
Tol. Tol. Tol. Tol. min
5P 9,2 22,0 40,3 0.5 23,5 | 38,7 4,0 2,5
10P 16,8 +1,0 Jc c +0,3 | 49,5 - 29,5 | 45,6 5,0 2,5
15P 19,7 ’ 55,6 350 | 52,5 3,0 2,0
+0,6
20P 25;5 516 2F5—T48;3—+6;5 1,0
31,0 +0,4 6,0 3J0
30P 35,0 +1,5 65,5 +0,7 | 42,0 | 62,1
50P 60,5 35,0 405 85,9 +0,8 59,0 | 82,3 0 35
100P 118,0 | #3,0 | 445 | 99,6 | +1,0 | 75,0 | 95,3 )
Walll thickness, a, shall be sufficient to resist the vertical force requirements.

6

Materials for plastic bottles for use with metering pumps shall be suitable for the man

pro

The

The
the

7

7.1

Materials

Cess, the sterilization method, storage, and fill-finish procesg with assembly of metering
following properties shall be considered when selecting thé raw materials for the plasti
physical and chemical properties e.g. oxygen and water vapour permeability;
suitability for the intended sterilization process;

functionality regarding fill-finish;

robustness of the bottle during transpdrt from the manufacturer to the customer (no de

following should be considered depending on the application and the intended use, as s
customer:

conformity to applicable phiarmacopoeia monographs;
material composition.requirements to meet specific drug/container interactions;

shelf-life limitationrequirements.

Requirements

General requirements

ufacturing
pumps.

C bottle:

formation).

pecified by

le and the

Th

Fn”nun'ng rnqnirnmnnfc shall he mot ta enahle the Fllhrfinna]ify between the haott

metering pump:

©IS

snap-on bottle sealing surfaces shall be free from grooves, ripples and undulations sufficient to

affect the sealing performance when combined with the metering pump;

the bottom shall have a shape and an inner surface that allows the dip-tube of the metering pump

moving into a position of the bottle to minimize the residual volume;

the supplier and the customer shall agree on the specifications for such sealing and bottom surfaces.

02022 - All rights reserved
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7.2 Physical requirements

7.2.1 Vertical Force

The bottles shall resist a vertical force of min 600 N. The supplier and the customer shall agree on an
Acceptable Quality Limit (AQL) for this limit value. A test method is given in Annex D.

7.2.2 Particulate contaminations

Plastic bottles for snap-on metering pumps shall be manufactured by processes that minimize the risk

of particul

The manuf
test metho

NOTE 1

parenteral products.

NOTE 2
limit on the

7.3 Chel

Raw mater

An investig

sterilizatiogn as applicable and the impact of all packaging matérial around the bottle as provided to

customer.

NOTE j

packaging materials.

7.4 Ster

If the plast]
a suitable {

8 Mark
The specif]

9 Packa

e COIItaImnlndtiorl.

acturer and the customer should agree upon the size and number of visible particlesand|
d.

urrently no particle specifications are assigned for sub-visible particles regarding‘devices for

urrent pharmacopoeias identify visible particulates as undesirable but do net define the size or g
allowable number for non-parenteral products.

mical requirements

pation of extractables of the plastic bottles shall congider all manufacturing steps incluc

or test methods, see regional or national pharmacopoeias or the EMA Guideline on plastic immed

jlization

c bottles are provided sterile, the sterilization method shall be validated in accordance
terilization International Standard (e.g. [SO 11135, ISO 17665-1, ISO 11137-1 or ISO 1493

ing of the bottle

1ging.options

ials with low migration properties should be preferred for manufacturing plastic bottled.

the

non-

uta

ling
the

iate

vith
7).

cation of the snarking applied to the bottle, e.g. cavity number, are subject to agreenfent
between clistomer anddhée manufacturer.

9.1 Gen

A | 1 H 3 'y
Cldl PAdURAGIITG TCTUUII CTIITIIW

In general, there are three different conditions of packaging for the bottles due to the requirements of
the customer. The product can be provided nonsterile, ready to sterilize or sterile.

The packaging shall protect the product from alteration, contamination or damage when exposed to
expected conditions and hazards during processing, storage, handling and distribution.

All packaging configurations shall include the following parts (from outside to inside):

pallet;
label;

transp

8

ort cover;

© IS0 2022 - All rights reserved
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shipper box.

A base foil can be added as an optional component to protect the pallet load from particles, dust,
environmental hazards, etc. that could be necessary for certain types of pallets.

An example is given in Annex E.

9.2

Packaging for nonsterile plastic bottles

This packaging configuration is not designed for sterilization of the bottles. In addition to the packaging
components specified in 9.1, the plastic bottles shall be packaged in double foil bags with a

closure or

sea

9.3

The
stel
con
in9

that prevents contamination of the content.

Ready to sterilize or sterile plastic bottles

packaging shall be designed and validated as a packaging system with profective pac
ile barrier system(s) in accordance with the requirements of ISO 116071 and ISO 1
patible with the selected sterilization process. In addition to the packaging component
1, the following requirements apply:

the bottles shall be sealed in minimum 2 layers of foil bags. As‘a minimum, the last inn¢
bag shall be designed and validated as a SBS. Further foil bags can be validated as an SBS
on the requirement of the customer.

the packaging shall be provided with an appropriate.chemical indicator that indicat
product has been exposed to the specified sterilization process.

kaging and
|607-2 and
s specified

er layer foil
depending

bs that the

©IS
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Annex A
(informative)

Snap-on considerations

The following considerations are important for an efficient and safe snap-on process:

— the ne¢k finish dimensions (see Clause 5);

— the mdterial of the bottle;

— the cofrect positioning of metering pump, dip-tube and bottle;
— the way how the force is applied to achieve the snap on.

Figure A.1|shows an example of a snap-on process using a mechanical grippef System and a dip-tjube
stripper prfism that maintains the dip-tube in a middle position. In this exampl€) the force is transfeired
over the metering pump snap body, and not over the nasal adapter, to ensuré.that the resulting presqure
is distribufed evenly over the entire closure sealing rim.

10 © IS0 2022 - All rights reserved
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=

=/

Figure A.1 — Snap-on process

Key

1 |mechanieal gripper system
2 |meteringpump

3 |dip-tube stripper prism

4 Aip tube

5 bottle
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Annex B
(informative)

Tightness test

This annex proposes a test method suitable for verifying the integrity of the entire system. An example

of a test equipmentis-showninFHigure B-1
e =)
|
| * |
| |
1 | |
|
2 |

Key
1  desiccafor
2 testdeyice filled with liquid, e.g. methylene blue’solution
3 vacuunj pump
Figure-B.1 — Schematic test description
The filled flevice is placed forZ10 min in a desiccator at 500 hPa absolute pressure. After the stofage
time the syjstem is checked.if’any liquid leaked from the container. If yes, the test failed.
12 © IS0 2022 - All rights reserved
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Annex C
(informative)

Inner depth measuring

Place the bottle on a flat surface. The inner depth of the bottle results from the approached highest

pOi ot At thao nacle finich qvna 29 ditha cantra of tha bhaottanm of tha baottlac An ayvamanla of o measuring
H—a—ttHe-hReek—tHHSH a—tHe—-cehte—-e—+t1ebottoo+tHeBotteS—h—exaHhipre—o+—

oot

devijice is shown in Figure C.1.

Key

1 |centring

2 |90° rotated,view
a |bottle height

b |inner depth

Figure C.1 — Bottle inner depth measurement

©1S0 2022 - All rights reserved 13
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D.1 Pur

Annex D
(informative)

Vertical force measurement technical method

ose

The aim of]
area.

D.2 Test

Universal

D.3 Forg

D.3.1 Th

D.3.2 Th
as shown ¢
deformatid

D.3.3 Ad
deformatig
of the bott

TOT

the test is to measure the force needed to deform the bottle from elastic area until pla

equipment

testing machine (compression bench).
‘e measurement pl‘OtOCOl

e bottle shall be in a stand-up position.

e base of the device shall come just in contact withthe surface at the centre of the bottle
n Figure D.1. Test bench shall measure the forc¢e (in N) applied on the top regarding to
n (in mm).

ownward motion force at a speed of 100\mm per minute shall be applied on the bottle 4
n as shown in Figure D.2. The peak load of the first part of the curve defines the elasticl
e regarding vertical load. The averdge of 5 values is then recorded.

stic

top
the

ntil
mit

14
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