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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.

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

ISP draws attention to the possibility that the implementation of this document may invelye*the use of
pdtent(s). ISO takes no position concerning the evidence, validity or applicability of.any claimed pate
rights in respect thereof. As of the date of publication of this document, ISO had not.r'eceived notice of
pdtent(s) which may be required to implement this document. However, implemefters are cautioned th
thlis may not represent the latest information, which may be obtained from the patent database available
whvw.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 convénience of users and does n
cqnstitute an endorsement.

Fdr an explanation of the voluntary nature of standards, the meanihg’of ISO specific terms and expressio
reflated to conformity assessment, as well as information about ISO's adherence to the World Tra
Organization (WTO) principles in the Technical Barriers to Tradé (TBT), see www.iso.org/iso/foreword.htn
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This document was prepared by Technical Committee ISQ/TC 194, Biological and clinical evaluation of medic
dgvices, in collaboration with the European Committee fox'Standardization (CEN) Technical Committee CEI
Tq 206, Biological and clinical evaluation of medical devices, in accordance with the Agreement on technid
cdoperation between ISO and CEN (Vienna Agreenient).

Alist of all parts in the ISO 10993 series can befound on the ISO website.

Any feedback or questions on this docuthént should be directed to the user’s national standards body.
cdmplete listing of these bodies can bg-feund at www.iso.org/members.html.

34
Réplace “ISO/TR 10993-20”with “ISO/TS 10993-20" in Note 1 to entry.

5p.2

Replace thé€ subclause heading with:

al
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Biological evaluation of medical devices —

P

Setecti Etestsforim ” h bood

A

D¢

Ré

Adld the bullet point “blood monitors with indirect blood contdct” as the second bullet point.

5.

Adld “blood collection devices” as a second bullet point, “cannulae” as a fourth bullet point, “cell savers” as

si
ar

D¢

P4

6
Adld the follewing text to the second paragraph after the sentence “Only direct or indirect blood-contacti

art 4:

MENDMENT 1

5.2.2 External communicating devices indirectly contacting blood

» o« » o«

lete the bullet points “cannulae”, “cell savers”, “intravascular catheters” and “blood.collection devices”.

place “blood and blood product” with “saline and/or therapeutics” as follows:

— devices for the storage and administration of either saline or therapeutics, or both (e.g. tubing and bagf);

p.3

kth bullet point and “devices for the storage and administration of blood and blood products (e.g. tubing
d bags)” as an eighth bullet point.

lete “or indirect” in the third.bullet point as follows:

— blood monitoringdevices with direct blood contact;

[.2

ng
rts should be tested.”:

For' direct contact haemocompatibility testing (e.g. direct haemolysis, complement activatign

)
rnngulnfinn plnfplpf activation hnpmm’nlngy in vitro or exvivo rhrnmhnqiq) testing should be conducted

using only the direct blood contacting components of the device to minimize interference of non-
direct blood contacting components on the results. For extract-based haemocompatibility testing (e.g.
indirect haemolysis), testing should be conducted using only the direct and indirect blood-contacting
components of the device. The test article shall be described and a justification shall be provided if the
test article includes device components that include different tissue contact than described above.

Replace the fourth paragraph with:

© IS0 2025 - All rights reserved
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As many tests for haemocompatibility are recognized to be generally surface-contact dependent (e.g.
direct contact haemolysis, complement activation, coagulation, platelet activation, haematology, and
in vitro or ex vivo thrombosis), such tests do not apply to indirect contact applications. For externally
communicating medical devices or components that have indirect blood contact, only an indirect contact
haemolysis test is generally recommended.

6.1.4

Ré¢place NOTE 1 with:

NOTE1 Changes in the manufacturing process (e.g. change in manufacturer), the use of different manufacturipg
aids that can affect the surface properties or the chemistry of the complete sterilized device canjals6 imp4dct
haemocompatibility.

6.1.6
Ré¢place Table 1 with:
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6.1.11

Delete “(see also ISO 10993-2)” at the end of the second paragraph.

6.1.12

1 1 1 el
R( pPldCC UIC pPpdldgldpll WILLL

The use of antithrombotics in in vivo and ex vivo tests should be avoided unless the device is design
to perform in their presence. Even if the device is designed to perform in their presence, the completi

risk to patients that cannot receive antithrombotics. The type and concentration of antithrombotic
used influence(s) blood/device interactions and their selection shall be justified. Devices that are us
with antithrombotics should be assessed using them in the range of concentrations$'specified clinica
and/or described in the product IFU or other appropriate literature. Species differences should also
considered when determining the appropriate level of antithrombotic(s).

Adld the following NOTE at the end of this paragraph:

weight heparin, warfarin and direct thrombin inhibitors), or both.

6.1.14
D¢lete "see ISO 10993-2" and add the following NOTE after the paragraph:

NOTE For more information on animal welfare, see ISO 10993-2.

6.B.1
Ré¢place “Alternatives to the latter may be feasible if validated.” with:

The use of blood oldef than 4 h may be feasible for certain tests, if validated alongside freshly obtain
blood or by other scientifically sound methods.

of studies without antithrombotics can also be required in order to properly assess the thrombogis

bd
bhn
s)
bd

ly
pe

NOTE Antithrombotics can consist of any combination of either antiplatelet drugs (e.g. acetylsalicylic acjd,
clopidogrel and glycoprotein IIb/Illa receptor antagonists) or anticoagulants (e.g. unfractionated or low molecular

1%
Q.

A.

D¢
lis

1.1

lete “of ion-contact-, externally communicating and implant devices” from the sentence as follows: “anc
t of tests for evaluating blood/device interactions.”

Al4

Replace the first sentence of the third paragraph with:

The classical Chandler loop in vitro test modell#3] or modifications thereof[1931[194][195][199][200][203] gre
examples of models used to test for general material or device haemocompatibility under physiological
and/or quasi-physiological flow conditions.
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