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ISO 224

Foreword

13:2010(E)

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-

avernmental in liaison with 1SO_also take part in the waork 1SQO collaborates clo

ly with the

3

Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

Interpational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Fart 2.

The

main task of technical committees is to prepare International Standards. Draft.Internationpl Standards

adopfed by the technical committees are circulated to the member bodies for lvoting. Publigation as an

Interpational Standard requires approval by at least 75 % of the member bodies-casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the sub
rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 22413 was prepared by Technical Committee ISO/TC 76, Transfusion, infusion and injectig
for medical and pharmaceutical use.

This

enhapced by introducing further product groups like transfer sets with integrated Luer connectors
filterg. In that framework the following major changes.were introduced:

second edition cancels and replaces the first edition (1SO 22413:2007), of which thg

the Introduction was amended by h) and j);

the Normative references were updated;

the Figures in 3.1 were updated;

%.11 and 8.10 on the physicat’requirements and testing for Luer connector were added;

%.12 and 8.11 on thelphysical requirements and testing for filter for particles were added.

ect of patent

n equipment

scope was
and particle

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=fddfbabc1d633a315a6f49e738b5bdfa

ISO 22413:2010(E)

Introduction

Transfer sets for pharmaceutical preparations transmit fluids from one container to another. The transfer sets
mix fluids or dissolve dry substances and are used in combination with infusion and injection containers.

The transfer sets consist either of two piercing devices or of a piercing device in combination with a Luer

connector, w,

Examples of

a)
b)
c)

d)

e)
f)

9)

h)

Vi

two pier
a metal
metal cg

plastic pl
hydrostg

piercing
piercing

piercing
containg

piercing

piercing

ich may be connected with each other in different ways Transfer sets may have a housing
different designs:

Ling devices connected to each other (similar to piercing devices of infusion containers);
cannula, bevelled on both sides or a combination of a) and b);

nnulae mostly having a hub or a grip plate in the middle to be fixed to the)plastic part;

ercing devices directly connected to a grip plate, or held by a tube ‘at a distance to allow a h
tic pressure;

devices with an additional ventilation channel that may endin the other tip or outside;
devices also with an air filter;

devices with housings serving, among other things, as a guide and a fixation on the conn
rs for a secure, injury-free and contactless application;

device in combination with a Luer connector;

device in combination with a Luer ‘connector and a particle filter.

igher

bcted
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INTERNATIONAL STANDARD

ISO 22413:2010(E)

Transfer sets for pharmaceutical preparations — Requirements
and test methods

1

cope

This [International Standard applies to sterilized single use transfer sets that are used [for pHarmaceutical
preparations.

2

ormative references

The following referenced documents are indispensable for the application of this document. For dated

refer
docu

nces, only the edition cited applies. For undated references, the latest edition of th
ment (including any amendments) applies.

ISO %94-1, Conical fittings with a 6 % (Luer) taper for, sytinges, needles and certain o
equigment — Part 1: General requirements

ISO %94-2, Conical fittings with 6 % (Luer) taper for syringes, needles and certain other medical

Part

ISO 7

: | ock fittings

864:1993, Sterile hypodermic needles forSingle use

ISO 362 (all parts), Injection containers.and accessories

ISO 8536 (all parts), Infusion equipment for medical use

ISO 15223-1, Medical devices— Symbols to be used with medical device labels, labelling and i
be sypplied — Part 1: General -requirements

ISO

ISO
mant

3 1|

3.1

5747, Plastic contajners for intravenous injections

5759, Medical infusion equipment — Plastics caps with inserted elastomeric liner fd
factured®y; the blow-fill-seal (BFS) process

b referenced

ther medical

bquipment —

hformation to

r containers

Design and designation

Design

The designs of the individual components are given in Figures 1 to 7. The drawings serve as an illustration of

possi

ble transfer sets. Other designs are acceptable.

The Key for Figures 1 to 7 is to be found on page 3.

©I1SO
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Figure [l — Transfer set with one channel Figure 2 — Transfer.set with one channel
in combination with a Luer connector

Figure 3 — Transfer set with an air Figure 4 — Alternative transfer set with an air
inlet/air outlet inlet/air outlet

2 © 1SO 2010 — All rights reserved
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at S

Figyire 5 — Transfer set with an air inlet/air outlet Figure 6 — Transfer set with two channels
in combination with a Luer connector

S 1
o 2

||| 5
4

o 2
1

Figure 7 — Alternative transfer set with two channels

Key for Figures 1 to 7

1 piercing device

2 channel

3 channel with air filter for ventilation, optionally lockable
4 protective cap

© 1SO 2010 — All rights reserved 3
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5 connection of piercing devices by hub, grip plate or tube

6 female Luer connector

3.2 Design for a transfer set with housing

The design of a transfer set with housing is given in Figure 8. The drawing serves as an illustration of a
possible transfer set. Other designs are acceptable.

Key

1 piercingd
2 channel

3 housing

3.3 Designation

Example 1:

A transfer sg

Standard andl the initials NH as follows:

Transfef set ISO 22413 — NH

bvice

Example 2:

DN
{

Figure 8 — Transfer set with housing

t without housing (NH) is designated by the term “Transfer set”, the number of this Interna

tional

A transfer set with housing (WH) is designated by the term “Transfer set”, the number of this International
Standard and the initials WH as follows:

Transfer set ISO 22413 — WH

4 Material

The materials for the transfer sets and their individual components shall comply with the requirements in
accordance with Clause 5. If the components come into contact with the liquid to be transferred, the chemical
and biological requirements in accordance with ISO 8536-4 shall be met.

© 1SO 2010 — All rights reserved
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Piercing devices are manufactured from appropriate materials, e.g. metal and/or plastic.

5 Physical requirements

5.1

Particulate contamination

13:2010(E)

Transfer sets shall be manufactured under such conditions that minimize particulate contamination. All parts
shall be smooth and clean. When tested in accordance with 8.1 the evaluation number of the particulate
contamination shall not exceed 90.

5.2

5.21
15N

5.2.2
breal

5.3

The
Steril

5.4

When tested in accordance with 8.4 a free flow of air and/or liquid shall be ensured.

5.5
The
infus
acco

The 1

5.6

When tested in accordance with 8.6 the penetration forces determined in Table 1 shall not be exc

—Tensile strength

for 15 s.

ing shall comply with the values listed in Table 2 of ISO 7864:1993.

Tightness

ty shall be maintained.

Free flow

Piercing device

biercing devices shall be suitable for\penetration of the intended closure system for inj
on containers made of glass or plastic. After puncture, a free flow shall be ensured. W
dance with 8.5 the surface of the piercing devices shall be smooth and free of burrs.

haximum diameter of the piercing device shall be < 6,5 mm.

Penetration force

Table 1 — Penetration force

When tested as specified in 8.2 the transfer set shall withstand a static tensile force of hot less than

When using metal piercing devices the steadiness under tensile or compressible force without

ransfer set shall be air-tight, no leaks of air or liquid shall océur when tested in accordapce with 8.3.

ction and/or
en tested in

peded.

Penetration force

Type of piercing device N Counterpart

max

Injection stoppers 1ISO 8362-2 — 20 — A (7.2.2)

Transfer sets with metal piercing device 10

Hardness: 40 Shore A to 55 Shore A

Infusion stoppers ISO 8536-2 — 32 — A (Annex B)
Transfer sets with plastic piercing device 80

Hardness: 40 Shore A to 55 Shore A
NOTE Freeze-drying stoppers (FD stoppers) can have tight channels at the bottom which considerably affect the penetration force.

©I1SO
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5.7 Fragmentation

5.71

5.7.2

The design of the piercing devices should avoid fragments being emitted during piercing.

ten penetrations may occur.

5.7.3

100 penetrations may occur.

5.8 Airinlet and air outlet

If plastic piercing devices are tested in accordance with Annex A, a maximum of two fragments per

If metal piercing devices are tested in accordance with Annex B, a maximum of three fragments per

For transfer 4
Testing shall

The air filter

5.9 Prote

The protecti
Protective c3

The protectiV

5.10 Trans|
5.10.1 Tran
Standards [
ISO 15759.

5.10.2 The
is prohibited

5.11 Luer ¢

Transfer sets

5.12 Filter

Particle filter

ffer sets with a housing

be effected in accordance with 8.8.

5hould be hydrophobic.

Ctive caps

ps should be secure but easily removable.

e caps shall be appropriate for the intended sterilization process.

sfer sets with a housing shall be designed in order to comply with the series of Interna
0 8362 and ISO 8536 as well as to comply with the International Standards I1SO 157471

fransfer sets with a housing should be . designed in a manner that injury or contact with can
by the housing, the protective caps or®y suitable packaging.

tonnector

with Luer connectors shall,bé designed in compliance to ISO 594-1 and ISO 594-2.

for particles

if integrated, shall retain particles that might plug or become lodged in capillaries.

6 Che

mI
In accordan

al requirements

ets containing an air inlet device with air filter, the device shall allow venting and maintain sllerility.

e caps at the end of the transfer sets shall maintain the sterility of the” closure-piercing device.

fional

and

hulae

with 1ISO 8536-4.

7 Biological requirements

In accordance with ISO 8536-4.

8 Testing of physical requirements

8.1

Particulate contamination

Tested In accordance with ISO 8536-4.

© 1SO 2010 — All rights reserved
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Tensile strength

Expose the transfer set to be tested to a static tensile force of 15 N applied along the longitudinal axis for 15 s.
Inspect whether the transfer set withstands the test force applied.

For metal piercing devices the testing of the hub of the metal cannula shall be done in accordance with
Clause 13 of ISO 7864:1993.

8.3

Tightness of transfer set

Seal the transfer set at one end. Apply an internal overpressure of 50 kPa for 15 s using air at the open end,

subm

Closg the air inlet, if available, during testing.

8.4

Visuag

8.5

Visus

Ensu

8.6

8.6.1

8.6.2

8.7
8.71

8.7.2

8.8

In ac

8.9

erge it in water and determine whether air escapes.

Free flow

lly inspect if the lumen is free of contractions.

Piercing device

lly inspect if the surface of the piercing device is smooth and.free from burrs.

Fe the diameter complies with 5.5.

Penetration force

For plastic piercing devices testing shall berdone in accordance with ISO 8536-2:2010, A

For metal piercing devices testing shall"be done in accordance with ISO 8362-2:2008, 7.2.

Testing on fragmentation
For plastic piercing devices\testing shall be done in accordance with Annex A.

For metal piercing devices testing shall be done in accordance with Annex B.

Effectiveness.of air inlet and air outlet with air filter

cordance with-1SO 8536-4.

Efficiency of protective caps

nex B.

Perf

rman nfﬂmnnr‘\/ test in order to determine whether the nrnfnr‘h\/o caps-can be removed wi

hout contact

with the protected parts The protective caps shall not fall under their own we|ght

8.10

Luer connector

In accordance with ISO 594-1 and ISO 594-2.

8.11

Filter for particles

Integrity of integrated particle filters has to be tested.

©I1SO
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9 Testing of chemical requirements

In accordance with ISO 8536-4.

10 Testing of biological requirements

In accordance with ISO 8536-4.

11 Packaging

11.1 The transfer sets shall be packed individually and ready for use. A single pack shall be designed in a

way that enspires packaging integrity.

11.2 The packaging material shall ensure sterilization of all included transfer sets and theirsterility un
end of their ghelf life.

12 Storage

12.1 The packed transfer sets should be stored at such a temperature and humidity as to ensure that
life is maintajned.

12.2 The packed transfer sets shall be protected against the influence of direct light.

13 Labelling

13.1 Unit gontainer

At least the following information shall be declared on the packaging, using the symbols in accordancg
ISO 15223-1

a) “Single gise only”;

b) “Method|of sterilization”;

c) “Batch/Lot-No.”;

d) “Expiry date — use before”;

e) “Do not iisedransfer set, if protective caps have fallen off or packaging has been damaged”;

f)  identificatiormbtockof standarddesigmation, . g- SO 224 1t3—Wi;

g) name and address of manufacturer or supplier.

13.2 Shelf or multi-unit container

The following information shall be declared on multiple packagings:

specifications as listed under 13.1 a) to d) and 13.1 f) and g);

storage conditions in accordance with Clause 12.

il the

shelf

with

© 1SO 2010 — All rights reserved
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Annex A
(normative)

Testing of fragmentation of transfer sets with plastic piercing devices

A1

Many medical disposables are equipped with piercing devices. These piercing devices are(in

General

ended to be

used|to pierce closure systems, which may result in fragmentation. Fragments are particles,—~ upintentionally

genefated while puncturing the closure system by means of the piercing device — which block the channel of

the plercing device or may fall into the pharmaceutical preparation.

The fest described below is to be used as a reference method for closure systems intended to bg pierced with

plastic piercing devices.

This fest does not apply to piercing devices for injection stoppers.

A.2 |Principle

The ¢losure system of the containers for infusion or injectioniis pierced with a piercing device; the remaining

fragnpents are collected and counted.

A.3 |Apparatus

A.3.1 Ten infusion bottles, half-filled with filtered water, sealed with closure systems.

A.3.2 Devices for rinsing.

A.4 [Test samples and counterparts

Table A.1 — Test samples and counterparts
Closure system
Test.sample
Marking Requiremert

Ten fransfer.sets with plastic piercing Infusion stopper Hardness: 40 Shore A to 5 Shore A

devides ISO 8536-2 — 32 — A (Annex B)

A.5 Pre-treatment

a) The plastic piercing devices are used without any pre-treatment.

b) The infusion stoppers are rinsed, sterilized and dried. Rinse twice using water at 60 °C in a glass.
Sterilization is done in dry, saturated steam at (121 = 1) °C for 30 min in an autoclave. Drying is done at a
temperature of 60 °C for 60 min in a drying cabinet.

c) Sterilization serves as a simulation of the normal pre-treatment. In case of deviation due to a different
method of application (e.g. sterilization by irradiation), it shall be stated in the test record.

d) The infusion bottles (A.3.1) are cleaned.

© 1SO 2010 — All rights reserved
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A.6 Procedure

The infusion stoppers are placed on infusion bottles, half-filled with filtered water and sealed with a crimp cap.
Each infusion stopper is pierced once with the piercing device inside the piercing area. After piercing, the
plastic piercing device is rinsed out by injecting approximately 1 ml of water into the infusion bottle.

By swirling the infusion bottle with the piercing device, generated fragments are rinsed off. Crimp cap and
infusion stopper are removed from the infusion bottles; the content is successively filtered through a
membrane filter (0,8 um), while the infusion bottles are swirled gently to avoid sedimentation of fragments.

A.7 Evalupation

Fragments tf
of the fragme

The number

nts is assessed using a six-fold magnifying glass.

pf the discovered fragments for every ten punctures shall be stated.

at are visible on the membrane filter from a viewing distance of 25 cm are evaluated) The nature

10
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