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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 maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
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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For an ex]
expression
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iso/forewo

5 drawn to the possibility that some of the elements of this document may be the subjec
ts. ISO shall not be held responsible for identifying any or all such paténtrights. Detail
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
an endorsement.

planation of the voluntary nature of standards, the.meaning of ISO specific terms
s related to conformity assessment, as well as information about ISO's adherence to
e Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.d
rd.html.
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This secor
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The main g
— the titl
Clause

Clause

the red

ent was prepared by Technical Committee,ISO/TC 76, Transfusion, infusion and inject

;[;‘ocessing equipment for medical and pharmdceutical use, in collaboration with the Europ

for Standardization (CEN) Technical Gommittee CEN/TC 205, Non-active medical device
with the Agreement on technical cogperation between ISO and CEN (Vienna Agreement

)d edition cancels and replaces/the first edition (ISO 8536-12:2007), which has b
revised. It also incorporatesithe Amendment ISO 8536-12:2007/Amd.1:2012.

hanges compared to theprevious edition are as follows:
e of this documenthas’been amended by "for single use";
3 has been completely reviewed;

4, 'Designation’ refers now to 'Labelling’;

juirement on tensile strength has been deleted;

are
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| /or

not
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the comniesting requirements have been aligned to the ISO 80369 series;

A list of all

11 has been added;

Clause

the normative references have been updated;
a bibliography has been added;

complete editorial review.

parts in the ISO 8536 series can be found on the ISO website.

Annex A has been completely updated and aligned with the physical requirements given in Clause 6;

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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Infusion equipment for medical use —

Part 12:
Check valves for single use
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Scope

functional requirements in this document also apply to inline check valves:

Normative references

following documents are referred to in the text in such a way that some or all of th
Ktitutes requirements of this document. For dated references,”only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

7886-1, Sterile hypodermic syringes for single use — Part1: Syringes for manual use
8536-4, Infusion equipment for medical use — Part4: Infusion sets for single use, gravity fe

8871-1, Elastomeric parts for parenterals and for-devices for pharmaceutical use — Part 1: K
queous autoclavates

8871-2, Elastomeric parts for parenterals and for devices for pharmaceutical use
tification and characterization

10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing w
agement process

upplied — Part 1: Genenal requirements

80369 (all parts)ySmall-bore connectors for liquids and gases in healthcare applications

Termsand definitions

thepurposes of this document, the following terms and definitions apply.

ISO

5 document specifies requirements for check valves intended for single use and used with infusion
equiipment both with gravity-feed infusion and with pressure infusion apparatus.

Pir content
pplies. For
[s) applies.

bd
xtractables

— Part 2:

thin a risk

15223-1, Medical devices + Symbols to be used with medical device labels, labelling and info¢rmation to

and IEC maintain fprminn]ngir‘n] databases foruse in standardization at the fn]]m/\iing ad

dresses:

31

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

blocking
prevention of counterflow through the check valve (3.2)

3.2
che

ck valve

valve that allows flow only in one direction

Note 1 to entry: A check valve is normally in the closed position.

© IS0 2021 - All rights reserved
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inline check valve

check valve

3.4
flow rate

(3.2) thatis a built-in feature of the infusion set

rate of flow through an open check valve (3.2) in the flow direction

3.5

backflow leak rate
rate of counterflow through a closed check valve (3.2)

3.6
opening p
pressure t

3.7

anti-siphon valve

check valvg
flow direct
4 Desig

Designatio

5 Mate

The mater}
Clauses 6, ]

If rubber if

6 Physical requirements

6.1 Particulate contamination

The check
parts shall
the numbe

6.2 Leakage

The check

d open the check valve (3.2) in flow direction

ressure

(3.2) that requires an opening pressure (3.6) higher than 2 kPa to open the check valy
ion
nation

h shall follow label requirements in accordance with ClatiSe 9.

rials

als used shall be chosen so that the check valyes conform with the requirements specifie
/ and 8.

used as a material, the requirements given in ISO 8871-1 and ISO 8871-2 shall apply.

valve shall be mantgfactured under conditions that minimize particulate contamination
be smooth and clean at the fluid pathway surfaces. When tested as specified in ISO 853
I of particles shall not exceed the contamination index limit.

yalve,'when tested in accordance with Clause A.2, shall show no signs of air leakage.

e in

d in

All
6-4

6.3

ISO 80369 (all parts) compatibility

Any inlet and/or outlet without a tube bond port shall have a connector as specified in the ISO 80369

series.

6.4 Counterflow pressure resistance

The check valve shall withstand a pressure of 200 kPa in the counterflow direction when tested in
accordance with Clause A.3.

© ISO 2021 - All rights reserved
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6.5 Flow rate

When the check valve is connected to the infusion equipment, the flow rate shall not be less than 6 I/h
when tested in accordance with Clause A .4.

6.6 Blocking performance

The check valve shall close at a pressure of not more than 2 kPa in its counterflow direction when
tested in accordance with Clause A.5.

6.7[ Opening pressure

The check valve shall open at a pressure of not more than 2 kPa when tested in accordaricelwith A.6.1
and A.6.2.

NOTE An opening pressure of 2 kPa does not apply to “high-pressure valves” sucli;as anti-siphop valves and
imaging valves.

6.8 Protective caps

The protective caps shall cover the respective surfaces of the check valve to prevent confamination
from surrounding environment, to avoid stick injuries and packaging damages. Protective daps should
be decure but easily removable.

7 |Chemical requirements

The chemical requirements shall be in accordancewith ISO 8536-4.

8 |Biological requirements

8.1 General

=

The check valve shall be assessed\for biological compatibility in accordance with ISO 10993+

8.2 Sterility

Stefility shall be in accordance with ISO 8536-4.

8.3| Pyrogenicity

Pyrpgenicityr Shall be in accordance with ISO 8536-4.

9 Uabelling
9.1 General

The labelling shall include the requirements as specified in 9.2 and 9.3. If graphical symbols are used,
then refer to ISO 15223-1.

NOTE The presence of substances of interest can be indicated by using symbol ISO 7000-2725 by replacing

the “XXX” by the abbreviation of the substance. The absence of substances of interest can be indicated by crossing
the respective symbol.

© IS0 2021 - All rights reserved 3
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9.2 Label on unit container

The unit container shall be labelled at least with the following information:
a) the name and address of the manufacturer;

b) adescription of the contents;

c) indication that the check valve is free from pyrogens, or that the check valve is free from bacterial
endotoxins;

d) indicatien

e) the lot

g) indication that the check valve is for single use only, or equivalent wording,.or’using the graphical

h) instrugtions for use, including warnings, e.g. about detached protectivie caps (instructions forfuse
may aliso take the form of an insert);

i) the letfer “P”, which stands for pressure, or the letter “G”, whichéstands for gravity, and whose tlype
height|shall stand out clearly from surrounding text.

If the availpble space is too small to give all this informatienin legible characters and/or symbols,|the
information may be reduced to e) and f). In this case the information as required in this sub-clause shall
be given on the label of the next bigger shelf or multi-unit'container.

9.3 Label on shelf or multi-unit container

The shelf of multi-unit container shall be labelled at least with the following information:
a) the name and address of the manufacturer;

b) adescription of the contents;

c) the loyl (batch) designatiegh; prefixed by the word LOT, or using the graphical symbol as giveh in
SO 15p23-1;

d) year and month of €xpiry, accompanied by appropriate wording or the graphical symbol as givepn in
[SO 15p23-1;

e) the letter “P%which stands for pressure, or the letter “G”, which stands for gravity and whose tlype
height|shall stand out clearly from surrounding text;

f) astorage note, if any.

10 Packaging
Packaging shall be in accordance with ISO 8536-4.

11 Disposal

Information for secure and environmentally sound disposal of single-use check valves should be given.

EXAMPLE Disposal of blood contaminated products must always be done in a manner consistent with
established biohazard procedures.

4 © IS0 2021 - All rights reserved
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Annex A
(normative)

Physical tests

General
=enera:

Al
givd

)

A.2

A.2

A.2
wit
refe

A2
dev]
the
the

A.2
valy
pre

Inspect the check valve for any leakage of air under water at (40 + 1) °C.

A3

15

A4

A4

Sut}inect the check valve'to a water pressure of 200 kPa in the counterflow direction at (40

physical tests shall be performed at a temperature of (23 + 2) °C unless other tempet
n in the test method.

Test for leakage

2 Connect the inlet of the check valve with air supply and cl@se all remaining opening
1 an internal positive pressure of 50 kPa to the check valve fof:d 5 s. Atmospheric pressure
rence pressure. Inspect the check valve for any leakage ofair'under water at (40 + 1) °C.

3 Fill the whole system with degassed and distilled"water. Connect the check valve tc

check valve for 15 s. Atmospheric pressure shall'be the reference pressure. Inspect if air
check valve or test system.

4 If used with pressure sets, this additional test shall be performed. Connect the inlet g

bsure of 200 kPa to the check valve'for 15 s. Atmospheric pressure shall be the referenc

Test for pressure.resistance in counterflow direction

in. Check for Jeakage through the check valve.

Determination of flow rate

1-""'Use a container or bag filled with a minimum 1 000 ml of distilled or sterile water.

atures are

1 Atthe beginning of the test, the whole system shall be tempered atthe test temperature.

5. Apply air
thall be the

a vacuum

jce and close all remaining openings. Apply vacuuny with an internal negative pressure of 20 kPa to

enters into

f the check

e with air supply and close all the. reniaining openings. Apply air pressure with an interpal positive

c pressure.

* 1) °C for

f a rigid or

seni

i-rigid containerisused the container shall he cut open at the top to prnvidp a freely ven

ed system.

Insert the closure-piercing device of the infusion set into the container or bag port. Fill the drip chamber
to be about %5 full. Open the flow regulator and fill the set with water. Close the flow regulator. Arrange
the test setup so that there is a height of (1 000 + 5) mm between the liquid level in the drip chamber and
the outlet of the set at the beginning of the test. The liquid level between that in the drip chamber and the
container or bag shall not exceed 300 mm (see Figure A.1).

A.4.2 Attach the check valve under test at the end of the set. Open the clamp or the flow regulator and
set it to maximum flow. Measure the amount of distilled (or sterile) water flowing through the check
valve in 1 min.

©IS
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Dimensions in millimetres

(gl
2
3 S

NETT

!

[Hm.

ontainer

-piercing device or drip chamber
r flow regulator

ing cylinder

cimen (check valve)

Figure/A.1 — Example test setup to determine flow rate

for blocking performance

) in

Key

1 bagor

2 closure
3 clamp g
4 measur
5 testspe
A.5 Test
A.5.1 Th

p check valve shall be connected to the testing system as shown in the flow diagran

Figure A.2. Connect the test specimen (check valve) to the setup using adequate connectors and/or
components. The check valve shall be tested in the downstream position.

A.5.2 The entire system shall be filled with the distilled or sterile water, taking care to avoid air bubbles.
The following test steps shall then be performed.

A.5.3 Adjust the test setup according to “Position 1”.

A531 P

rime all lines until the system is free of any air.

© ISO 2021 - All rights reserved
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A.5.4 Adjust the test setup according to “Position 2”".
A.5.4.1 Adjust the water level in the syringe barrel to a starting scale reading (V).

A.5.4.2 Adjust the head height between the water level in the syringe barrel and the water level in the
infusion container to h = (20 £ 1) cm.

NOTE This creates a static pressure difference of AP = 2 kPa.

A.5.5 Adjust the test set up according to “Position 3”.

A.5{5.1 Letthe test setup settle for 10 s (“settle time”; ;). The check valve shall close.
A.5{5.2 Read the initial water level (V) at the syringe barrel after ¢,.

A.5{5.3 Test period t; starts. Test period ¢; shall be not less than 15 min.

A.5]5.4 Read the final water level (V,) at the syringe barrel after the-test period (¢;).
A.5|6 Calculation of backflow leak rate

A.5{6.1 Calculate the backflow leak volume, V; =V, - V.

A.5/6.2 Calculate the backflow leak rate, Q = V| /¢;.

A.5{7 Evaluation

A.5{7.1 The check valve under test shall.close within the “settle time”, t,.

A.5]7.2 The backflow leak rate, Q, shall be not more than 0,3 ml/h.

© IS0 2021 - All rights reserved 7
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