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Foreword

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 76, Transfusion, infusion and injection, and
blood processing equipment for medical and pharmaceutical use.

This fourth edition cancels and replaces the third edition (ISO 11040-4:2015), which has been technically
revised.

The main changes are as follows:
— Clause 3 has been updated;
— update on general requirements have been added on quality systems, testing and documentation;

— additional requirements to specific components of sterilized subassembled syringes ready for filling
have been revised;

— requirements on syringes barrels have been revised by:
— addition of specification for finger flange breakage resistance,
— addition of specification for cone breakage resistance,
— addition of requirements specifically for staked needle syringes,
— addition of performance requirements for non-lubricated syringes.
— figures in Annex A have been updated;

— information of former Annex B has been implemented in 5.1; new Annex B shows information of typical
components of a finished prefilled syringe;

— general update of annexes.

Alist of all parts in the ISO 11040 series can be found on the ISO website.
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Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

In the past, ampoules and injection vials were mainly used for (parenteral) injectable products. However, for
the injection of the products contained in those ampoules and vials, a hypodermic syringe combined with
the appropriate injection needle is also needed. This means the injectable product must be transferred by
the user into the hypodermic syringe before its final use. This procedure is not only time-consuming, but
also presents a great number of possibilities for contamination.

To ensure safe use of an injectable product, prefilled syringes for single use are on the market for many
years. Without a doubt, such prefilled syringes permit immediate injection of the product contained after
relatively simple handling. These syringes can also be used in injectors with automated functions where
further and particular requirements apply.

Based on the diameter of the prefilled syringes, appropriate components, such as plunger stoppers, tip caps,
needle shields, and other syringe closure systems can also be standardized. In conjunction with the right
sealing components, they offer a system for (parenteral) injectable use. The producers of filling machines
can use this document to standardize the equipment of the machines.

In the beginning of prefilled syringe processing by the pharmaceutical industry, syringes made of tubing
glass were delivered to the pharmaceutical companies in the form of so called non-sterile “bulkware” only.
The process steps washing, drying, inner surface lubrication, sealing the syringe with a syringe closure
system, sterilization, as well as filling and closing, were then performed in the pharmaceutical companies.
Processing of “bulkware” is still performed this way. Sterilized subassembled syringes have partially
replaced non-sterile “bulkware”.

In the case of sterilized subassembled syringes ready for filling, responsibility for the aforementioned
process steps relevant to the injectable product lies with the manufacturer of the primary packaging
material. Following the assembly of the needle shield on syringes with a staked needle or tip caps for the Luer
slip version, the subassembled syringes are placed into so called nests. The nests, in turn, are placed into a
plastic tub. The syringes in the nest are protected against contamination by means of an insert liner and the
tub itself is sealed by a sealing lid (which is currently and, so far, primarily achieved using a gas permeable
material). Thus, the tub properly sealed with the sealing lid represents the “sterile barrier system”. The
sealed tub is then wrapped into a sealable bag and, thus, ready for sterilization, which is currently and, so
far, primarily performed using ethylene oxide.

In this form, the sterilized subassembled syringes ready for filling are delivered to the pharmaceutical
companies in a sterile condition, where they are processed on suitable machines.
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Prefilled syringes —

Part 4:
Glass barrels for injectables and sterilized subassembled
syringes ready for filling

1 Scope

This document specifies materials, dimensions, quality, and performance requirements, as well as relevant
test methods.

This document also specifies components that are part of the sterilized subassembled syringe ready for
filling.

This document is applicable to
— tubing-glass barrels (single-chamber design) for injection preparations, and
— sterilized subassembled syringes ready for filling.

Glass barrels and sterilized subassembled syringes ready for filling in accordance with this document are
intended for single use only.

Components to complete the subassembled syringe, such as plunger stopper and plunger rod, are outside
the scope of this document.

NOTE National or regional regulations such as Ph.Eur., USP, or JP can apply.

2 Normative references

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

[SO 720, Glass — Hydrolytic resistance of glass grains at 121 °C — Method of test and classification

ISO 4802-1, Glassware — Hydrolytic resistance of the interior surfaces of glass containers — Part 1:
Determination by titration method and classification

ISO 4802-2, Glassware — Hydrolytic resistance of the interior surfaces of glass containers — Part 2:
Determination by flame spectrometry and classification

[SO 7864:2016, Sterile hypodermic needles for single use

[SO 8871-1, Elastomeric parts for parenterals and for devices for pharmaceutical use — Part 1: Extractables in
aqueous autoclavates

[SO 9626, Stainless steel needle tubing for the manufacture of medical

[SO 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk
management process

[SO 10993-7, Biological evaluation of medical devices — Part 7: Ethylene oxide sterilization residuals
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ISO 11040-5, Prefilled syringes — Part 5: Plunger stoppers for injectables

ISO 80369-1, Small-bore connectors for liquids and gases in healthcare applications — Part 1: General
requirements

ISO 80369-7, Small-bore connectors for liquids and gases in healthcare applications — Part 7: Connectors for
intravascular or hypodermic applications

[SO 80369-20, Small-bore connectors for liquids and gases in healthcare applications — Part 20: Common
test methods

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

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

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

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

31

customer

business entity which purchases syringe barrels or sterilized subassembled syringes ready for filling and
conducts further processing or filling as appropriate

3.2

Luer connector

small-bore connector that contains a conical mating surface with a 6 % (Luer) taper intended for use in
intravascular or hypodermic applications of medical devices and related accessories

Note 1 to entry: A Luer connector can be either a Luer slip connector or a Luer lock connector.

Note 2 to entry: Male Luer connectors are referenced as cone and female Luer connectors are referenced as socket to
align as recommended in ISO 80369-7.

EXAMPLE Hypodermic needle systems (ISO 7864).

[SOURCE: ISO 80369-7:2021, 3.2, modified — Note 2 to entry was deleted, a new Note 2 to entry and an
example were added]

3.3
Luer lock adapter
Luer connector that contains a locking mechanism which is connected to a 6 % Luer slip

Note 1 to entry: See Figure 2.

3.4

manufacturer

business entity which performs or is otherwise responsible for the manufacturing of the syringe barrels
(bulkware) or for the sterilized subassembled syringes ready for filling by the customer

3.5

needle shield

elastomeric syringe closure system, which seals the front end of staked needle syringe, designed to protect
the needle tip/bevel from damage and allows sterilization of the syringe

3.5.1
rigid needle shield
needle shield (3.5) covered by a rigid housing

© IS0 2024 - All rights reserved
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3.6
plunger stopper
elastomeric syringe closure, which seals the back end of the syringe

3.7
prefilled syringe
container system filled with the injectable product ready for injection

Note 1 to entry: Components of subassembled syringes ready for filling are illustrated in Annex A.
Note 2 to entry: Additional components for a subassembled syringe ready for filling are illustrated in Annex B.

3.8
sterilized subassembled syringe ready for filling
syringe that has been manufactured and sterilized

Note 1 to entry: The subassembly has been manufactured by applying the following processes, as applicable:
— glass barrel forming;

— (needle bonding for staked needle syringes);

— washing/drying;

— lubricant of inner surface of the syringe barrel (where applicable);

— (lubrication of needle for staked needle syringes);

— closure setting on front end;

— packing (see ISO 11040-7);

— sterilization.

Note 2 to entry: Examples of sterilized subassembled syringes ready for filling including components are illustrated
in Annex A.

39
syringe barrel
cylindrical glass body with front end and finger flange as back end

Note 1 to entry: See Figure 1.

3.10

syringe closure system

elastomeric component or multi-component system designed to close the syringe system at the front end
that is designed to allow sterilization of the subassembly

EXAMPLE Tip cap (3.11), needle shield (3.5), tamper-evident syringe closure system.

3.11
tip cap
elastomeric syringe closure system used with 6 % Luer slip front end

3.11.1

rigid tip cap

elastomeric syringe closure system (3.10) covered by a rigid housing which only works in combination with a
6 % Luer slip with a Luer lock mechanism for a Luer lock adapter

© IS0 2024 - All rights reserved
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4 General requirements

4.1 Quality systems

The documentation and activities described within this document shall follow a formal quality
management system.

NOTE ISO 15378 contains requirements for a suitable quality management system for primary packaging
materials for medicinal products.

4.2 Testing

Test equipment shall be qualified and implemented test methods shall be validated. The sampling plans used
for the selection and testing of sterilized subassembled syringes ready for filling or components thereof
shall be based upon a statistically valid rationale.

Unless agreed otherwise, testing shall be performed at ambient laboratory conditions.

NOTE Examples of suitable sampling plans are given in ISO 2859-1 and the ISO 3951 series; see also Reference [14].

4.3 Documentation
Demonstration of conformity with the requirements of this document shall be documented.

All documentation shall be retained as defined in the used quality management system (e.g. [SO 15378:2017,
7.5.3[101), The retention period shall consider factors such as regulatory requirements, expiration date and
traceability.

Documentation of conformity with the requirements can include, but is not limited to, performance data,
specifications, and test results from validated test methods.

Electronic records, electronic signatures, and handwritten signatures executed to electronic records that
contribute to validation, process control, or other quality decision-making processes shall be documented
(for example, as defined in ISO 15378:2017, 8.5[10]),

5 Syringe barrel
5.1 Design including dimensions

5.1.1 Dimensions for 6 % Luer slip and 6 % Luer slip for Luer lock adapter front end syringes

The dimensions of the syringe barrel shall be as shown in Figure 1 and as given in Table 1, except for the
total barrel length and the wall thickness, which are given for information only.

The type of front end shall be agreed upon between the manufacturer and the customer. For the 6 % Luer
slip and the 6 % Luer slip for Luer lock adapter, ISO 80369-7 and 1SO 80369-1 shall apply, and the dimension
of the Luer conical fitting shall conform with Figure 2 or Figure 3.

NOTE Available syringe barrels are routinely made with Luer or Luer lock connection in order to enable
connection to administration devices to effectively administer the drug product stored within the syringe. Examples
are disposable needles, needleless connector devices, and other forms of Luer access. The current state of the art
glass syringe front end forming technology cannot conform completely to the standards on Luer connectors (see
ISO 80369-7).

The dimensional tolerances in Figure 2 and Figure 3 (Luer slip diameter) differ from ISO 80369-7 because of
the manufacturing methodologies and the need for expanded tolerances in the glass forming manufacturing
process exist. While these tolerances are outside of the range of ISO 80369-7 with respect to some of the
dimensions, the formed glass tip does successfully mate with injection moulded socket counterparts. See

© IS0 2024 - All rights reserved
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5.2, IS0 80369-7 and ISO 80368-20 for functional test methods that accommodate for the formed Luer slip
manufacturing process.

Luer slip dimensions mentioned in Figures 2 and 3, can be checked by means of camera measurements or
indirectly by using a gauge similar to the one described in ISO 80369-7.

d,

l

S1

N\
S

b) Cut flange c) Large round flange d) Small round flange

Key
1 front end
2 backend

The dimensions are given in Table 1.
NOTE1 The bore diameter of the tip is subject to agreement between the manufacturer and the customer.

NOTE 2  The design of the finger flange is subject to agreement between the manufacturer and the customer.

Figure 1 — Example syringe barrel including types of finger flanges
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Table 1 — Syringe barrel dimensions (see Figure 1)

Dimensions in millimetres

Nomi-nal Glass barrel Finger flange
"°l“]me d, d, ds I, Ie 5, hy dy d,
" nom tol nom tol min. nom. tol. nom. tol. = nom. | tol. nom. tol. nom. | tol.
0,5 6,85 4,65 | 0,1 | 4,40 47,6 57,5 1,1 1,8 0,5 | 134 +0,4 10,5 | £0,4
1a 8,15 6,35 6,05 54 64,0 +0,5 | 09 19 13,8 11
1b 10,85 | 0,1 | 8,65 8,25 35,7 £0,5 46,7 1,1 2,2 17,75 14,7
1,5 10,85 8,65 8,25 43,2 55,4 1,1 2,2 17,75 | #0,75 | 14,7
2 10,85 8,65 8,25 49 60,0 1,1 2,2 0,5 | 17,75 14,7 | %0,5
2,25 10,85 8,65 0,2 8,25 54,4 66,6 | x0,75 | 1,1 2,2 17,75 14,7
3 10,85 8,65 8,25 72,2 84,4 +1,0 | 1,1 2,2 17,75 14,7
5 14,45 11,85 11,45 | 66,7 | 0,75 | 80,0 | 0,75 | 1,3 2,4 23 19,5
10 17,05 | 0,2 | 14,25 13,85 | 87,25 100,5 | *1,0 | 1,4 2,5 +0,6 27 +1 21,5
20 22,05 19,05 18,40 | 96,8 1149 | #1,0 | 1,5 31 32,25 259 | %0,6
a Long version.
b Short version.
¢ Dimensions are for information only.

5.1.2 Specific dimensions for front end design for 6 % Luer slip and 6 % Luer slip for Luer lock adapter

Figure 2 and Figure 3 show detailed dimensions of the corresponding front end with 6 % Luer slip and 6 %
Luer slip for Luer lock adapter.

dg 2

pamn
| Iil

T
£¢4,04 +0,07

15

1,5 +£0,15

a2 Through bore diameter shall be agreed between the manufacturer and customer.

Figure 2 — Front end design with 6 % Luer slip

© IS0 2024 - All rights reserved
6


https://standards.iteh.ai/catalog/standards/iso/34b2dca9-a3cb-4186-ac42-661680f098bc/iso-11040-4-2024

