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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 proceglures 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{or
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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5 drawn to the possibility that some of the elements of this document may.be the subjec
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rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
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hnation on the meaning of ISO specific terms and expressions related to conformity assessm
nformation about ISO’s adherence to the World Trade \Organization (WTO) principles in
arriers to Trade (TBT) see the following URL: wwwsiso.org/iso/foreword.html.

ttee responsible for this document is ISO/TC 76, Transfusion, infusion and injection, and b
equipment for medical and pharmaceutical use;

consists of the following parts, under thegeneral title Prefilled syringes:

Glass cylinders for dental local anaes$thetic cartridges

Plunger stoppers for dental local anaesthetic cartridges

Seals for dental local anagésthetic cartridges

Glass barrels for inje€tables and sterilized subassembled syringes ready for filling
Plunger stoppersSAfor injectables

Plastic barrelsfor injectables

Packaginyg’systems for sterilized subassembled syringes ready for filling

Réquirements and test methods for finished prefilled syringes
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Introduction

Historically, injectable (parenteral) liquid pharmaceutical products have been mainly provided
in primary containers (i.e. ampoules and vials) which required the liquid to be transferred into
a hypodermic syringe and combined with the appropriate injection needle before its final use.
This procedure is not only time-consuming, but also presents a great number of possibilities for
contamination and use errors.

Over the past several years, the presentation of liquid pharmaceutical products in prefilled syringes
for single use, many with staked needles, is becoming more prevalent. The simplicity of use that is
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vided not only benefits their use in the clinical setting, but also enables these to be used I

Huct or as a medical device, depending on the content andtthe intended use. The syringe

htries, national regulations that aré-applicable to medical devices and pharmaceuti
1lirements might supersede or complement this part of ISO 11040. Developers and mar

home setting.

standardization of the requirements for prefilled syringes has been addressed‘by IS
ways:

parts of the ISO 11040 series;

the requirements for the final prefilled syringe, presented to the“user as a finished p
addressed in this part of ISO 11040.

shed prefilled syringes require marketing authorization agadrug, in some regionsasac

in the prefilled syringe product — as a container closiire system and as a delivery dey

re are other international and natidgnal standards and guidance publications anc

nished prefilled syringes are encoeuraged to investigate and determine whether there ar
1lirements relevant to the safety or marketability of their products.

y lay users

D/TC 76 in

the specification of the components of the prefilled syringe prior to fillingisincluded in the previous

oduct, are

mbination
lays a dual
ice. Safety,

Formance and usability need to be considered, as wellin case of intended preassembly, cppackaging
abel reference for use with other devices and equipment. This part of ISO 11040 add
fent and syringe as a system, with the intent te ensure the successful performance for i
pose.
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INTERNATIONAL STANDARD ISO 11040-8:2016(E)

Prefilled syringes —

Part 8:

Requirements and test methods for finished prefilled

syringes

1 (Scope

Thip part of ISO 11040 is applicable to aseptically filled or terminally steriljzed’finishe
syringes (intended for single use only) based on ISO 11040-4 or ISO 11040-6, together with IS
for |parenteral injection preparations with focus on quality, functional\ pérformance
reqirements, as well as relevant test methods.

d prefilled
0 11040-5,
hnd safety

Finjshed prefilled syringes which have undergone an additional preparation step by the yser before

injeiction (e.g. diluent syringes that have been emptied for reconstitution and in which the req
drujg solution has been aspirated after reconstitution) are excluded from the scope of t
[SO[11040.

NOTE1  This partofISO 11040 can also be used as a guidancefor other types, designs and/or size
syringes, e.g. dual chamber prefilled syringes.

NOTE2 In case the finished prefilled syringes are;used in a needle-based injection syste
[SO[11608-3.

NOTE3  Attention is drawn to applicable national or regional regulations such as Ph. Eurl), USP2)
NOTE 4  Finished prefilled syringes containing so-called borderline products, e.g. hyaluronic acid,
in the scope of this part of ISO 11040, theugh they are not always regulated as a pharmaceutical prog
2 |Normative references

The following documents; in whole or in part, are normatively referenced in this docume

onstituted
his part of

of prefilled
n, see also
rJp3).

hire included
uct.

nt and are

ind{spensable for its_application. For dated references, only the edition cited applies. For undated

refgrences, the latestedition of the referenced document (including any amendments) appligs.

1SO[{11040-4:20%5; Prefilled syringes — Part 4: Glass barrels for injectables and sterilized su
syringes readyfor filling

ISO|11040-5, Prefilled syringes — Part 5: Plunger stoppers for injectables

[77)

bassembled

1SO[11040-6, Prefilled svringes — Part 6: Plastic barrels for injectables

ISO 23908, Sharps injury protection — Requirements and test methods — Sharps protection features for

single-use hypodermic needles, introducers for catheters and needles used for blood sampling

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:
with 6% (Luer) taper for intravascular or hypodermic applications

1) See http://www.edgm.eu/.
2) See http://www.usp.org/.

3) See http://www.pmda.go.jp.

© ISO 2016 - All rights reserved
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ISO 80369-20, Small-bore connectors for liquids and gases in healthcare applications — Part 20: Common
test methods

[SO 7886-1:2015, Sterile hypodermic syringes for single use — Part 1: Syringes for manual use

[EC 62366,

3 Term

Medical devices — Application of usability engineering to medical devices

s and definitions

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

31

finished prefilled syringe

prefilled cgntainer closure system for parenteral injection preparations as it is marketed, including
assembly df components, terminal sterilization and final packaging

3.2

manufactyrer

natural oriegal person holding the licence for the pharmaceutical product withyresponsibility for
design, manufacture, packaging, and labelling of a finished prefilled syringe{-before it is placed on
market or put into service, regardless of whether these operations are cartied out by that person o

that person’s behalf by a third party

3.3

risk management

systematic
evaluating

[SOURCE: 1

3.4
user

application of management policies, procedures ahd practices to the tasks of analys
controlling and monitoring risk

SO 14971:2007, 2.22]

patient or health care provider (clinical persennel, doctor, or lay person) who prepares and/or uses

finished pr

4 User

4.1 Defi

The manu
considered

users
thero

target

efilled syringe

requirements

nition of intended,use

facturer shall{define the intended use of the finished prefilled syringe. Aspects to
shall includethe following:

cluding.their health status;

e.g.

the
the
- on

ing,

the

be

l\[‘lce of administration;

tissue;

additional medical devicesorapplicationaids thatare used forapplication, e.g. needle-based injection

systems, infusion tubes, reconstitution aids, sterile hypodermic needles, plunger rod/finger flange;

freque

critica

characteristics of the environment during transport, storage and use;
interactions between user, environment and prefilled syringe;

point of use, e.g. hospital, homecare;

ncy of application;

lity of medication, e.g. medication for acute care or for chronic diseases.

© ISO 2016 - All rights reserved
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Risk management

Manufacturers shall follow a risk-based approach during the design, development, manufacture and life
cycle of the finished prefilled syringe like exemplary described by ISO 14971. Risk management shall
consider the intended use, interactions between content and container, and environmental conditions.
This can result in product-specific requirements and test methods that differ from what is outlined in

this

part of ISO 11040.

If the prefilled syringe is intended to be used in combination with preattached, copackaged or label
referenced devices and equipment, the manufacturer shall ensure that the whole combination, including
the connection system, is safe, usable and does not impair the specified performances of the devices.

NOT

4.3

The
wit

NOT

NOT

5

5.1

Crit
Spe

E For filling process, see Reference [17].

Application of usability engineering

usability of the prefilled syringe shall be considered and validated accordihg to a proces;
h [EC 62366.

E1 For further information, see Reference [16].

E2 Theinstructions for use are part of the usability testing.

System characterization

Critical dimensions

ical dimensions shall be defined considering+the intended use of the finished prefille
cial focus shall be given to:

interfaces with other devices (e.g. sharp injury prevention features or needle-base
systems, needleless connection devices), components and users;

connectivity with other devicesat the point of use (e.g. [V access systems or needles);

plunger stopper positiondepending on the intended use (e.g. use in needle-based injectio

Figlire 1 includes examples on how to measure the plunger stopper position on finishe

syr

nges.

compliant

ed syringe.

 injection

h systems).

d prefilled
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a) Example 1 b) Example 2
Key
1 lunger stopper
Ih iistance from the plunger stopper to the top of the 90° cone (mechanical or optical gage)
I and I3 istance from the plunger stopper to.the back end of the syringe

Figure 1 4+ Examples for measuring plunger the stopper position for finished prefilled syringes

5.2 Desg¢ription of components and materials

5.2.1 General

The select¢d compernents and materials shall be suitable for the intended manufacturing processes [e.g.
terminal sferilization if applicable).

The interf cosaith atbhar den g dalicaeyg davicac an dlorcaomunaonante o g +olbhin
€e-Witr ottt arug-aervery-aevice s aha 6 componeRts—e-8—tHtt

systems, shall be considered.

basedinjeetion

op
P

5.2.2 Barrel

[SO 11040-4 and ISO 11040-6 shall apply.

NOTE 1 If fill lines or graduation marks are printed, ISO 7886-1:2015, Table 1 can be considered.
NOTE 2  ISO 11040-6 will be revised to cover plastic subassemblies ready for filling.

The barrel can include a staked needle. The needle dimensions including inner and outer diameters
shall be consistent with the intended use, considering e.g. route of administration, use in needle-based
injection systems and contents viscosity.
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3 Plunger stoppers

11040-5 shall apply.

NOTE1 Plunger stopper dimensions change by placing it into the syringe.

NOTE 2

5.2.

4 Additional components

Additional components supporting the intended use can include the following:

Af
reld

5.3
Crit

Thd

6

plunger rod;

add-on finger flange;

sharp injury prevention feature according to ISO 23908;

hypodermic needle with 6 % Luer conical fitting according to ISO 7864;
filter;

tubing;

vial adapter.

nished prefilled syringes can be used in needle-based injection systems. The inter}
vant components shall be considered.

Description of the content of the finished prefilled syringe
ical parameters of the content shall be defined. These parameters can include the follow
viscosity;
density;
surface tension;
fill volume including tolerances;
pH.

se parameters'atre temperature dependent and can change over time.

Performance requirements

6.1

General

There can be special aspects for coated or laminated plungers, associated e.g. with plunger placement.

ace to the

ng:

The manufacturer shall ensure that the finished prefilled syringe meets the appropriate functional
requirements until the end of its shelf life. The tests described in the following subclauses should be
considered but might not be all inclusive.

Limits for the tests shall be defined based on the intended use (see 4.1).

6.2

Break loose and extrusion forces

Break loose and extrusion force testing shall be conducted with the final system (including assembled
plunger and e.g. attached needle and assembled plunger rod) as intended for use. For the tests, the
temperature of the content shall be the same as for application.

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=8b60ca146c4d5f1c5ab9b952d7026bbe

ISO 11040-8:2016(E)

It shall be considered that the forces might change over shelf life, depending on environmental

conditions

and aging.

The test speed shall be defined based on the intended use, considering injection duration requirements,

aswell ast

he content properties.

For interpretation of test results, see [SO 11040-4:2015, Figure E.1.

NOTE [

SO 11040-6 will be revised to cover plastic subassemblies ready for filling.

6.3 Burstresistance

The burst 1
ISO 11040+
and accept
(e.g.usein

NOTE I

6.4 Bre:

For flange
ISO 11040

NOTE I

6.5 Clos

Test methdg

6.6 Conl

Additional
and leakag

See also IS

6.7 Residual volume

The residu
as considel

ISO 11040

6.8 Nee

esistance for the finished prefilled syringe shall be tested with the test setup as desctib
4:2015, G.2 but with a sealing of the front end to allow burst pressure testing. Testpres
ance criteria shall be defined considering the intended use as well as the contefit, proper
needle-based injection systems or prefilled syringes with a high viscosity cofitént).

SO 11040-6 will be revised to cover plastic subassemblies ready for filling.

1k resistance

break resistance, ISO 11040-4:2015, 5.4.4 applies and for Luer cone breakage resista
4:2015, 5.4.5 applies.

SO 11040-6 will be revised to cover plastic subassemblies ready for filling.

ure system forces and torques

ds of ISO 11040-4:2015, G.3 to G.6 apply.

hectivity with fluid path connector's

fluid path connectors to be used according to the intended use shall be tested for connecti
e following ISO 80369-1, ISO 80369-7 and ISO 80369-20.

D 11040-4 and ISO 1104.0-6.for Luer connectors.

h] volume of the'finished prefilled syringe has to be tested in combination with compong
ed in the intended use.

4:2015, 6.5'1.3, applies.

lle“penetration force

S+;'GS

in

ties

nce,

ity

bnts

Needle penetration force for finished prefilled syringes with a staked needle shall be tested according
to ISO 11040-4:2015, Annex F.

NOTE

Terminal sterilization using moist heat can affect the silicone layer on the needle.

6.9 Needle pull-out force

ISO 11040-

4:2015, 6.5.2.5 applies.

6.10 Sharps injury protection requirements

If the finished prefilled syringe has integrated sharps injury protection features (or sharps protection
devices included in the presentation), it shall meet the requirements of ISO 23908.

6
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