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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 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 documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see wwrisororg/directiveswww.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see wwwiserorg/patentswww.iso.org/patents).

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

For an explanation emtheof 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
principles in the Technical Barriers to Trade (TBT)-see—tire

i Foreword—Supptementary-informatienwww.iso.org/iso/foreword. htm1|

ISO/TC 150, Implants for surger

» Subcommittee SC 2, Cardiovascular implants and extracorporeal

This ﬁﬂ!- edition

-ISO 5840- SW which has been technically revised.

——Part-t-Generatrequirentents
——fart2=Surgtcatly-impltanted-heart-vatvesubstitutes
———FartI-Heartvatvesubstitutesimplanted-by-transcathetertechniqres
_Ww.iso.org/members.htmll
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Introduction

This partof+56-5646document has been prepared for surgical heart valve substitutes with emphasis
on specifyingtypesofproviding guidance for in vitro testing, preclinical in vivo and clinical evaluations,
reporting of all in vitro, preclinical in vivo, and clinical evaluations and labelling and packaging of the
device. This process is intended to clarify the required procedures prior to market release and to enable
prompt identification and management of any subsequent issues.

This partof+56-5848document is tebe-used in conjunction with 1ISO 5840-1 and ISO 5840-3.
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Cardiovascular implants — Cardiac valve prostheses —

Part 2:
Surgically implanted heart valve substitutes

1 Scope

This p-aﬂ-of-l-ﬁe-&&'l-@_ is applicable to heart valve substitutes intended for implantation in

human hearts, generally requiring cardiopulmonary bypass and generally with direct visualization.
-AnnexE

This p-m*oH-S-G—E-B-‘l-G_ is applicable to both newly developed and modified surgical heart
valve substitutes and to the i , packaging, and labelling required for their
implantation and for determining the appropriate size of the surgical heart valve substitute to be
implanted.

This part-of-l-ﬁ-@-ﬁ-ﬂ-‘l-@-em-hne-s_ an approach for q'u-a-h{-ym-g_ the
design and manufacture of a surgical heart valve substitute through risk management. The selection of
appropriate qualification tests and methods are derived from the risk assessment. The tests can include
those to assess the physical, chemical, biological, and mechanical properties of surgical heart valve
substitutes and of their materials and components. The tests can also include those for pre-clinical in
vivo evaluation and clinical evaluation of the finished surgical heart valve substitute.

This performance requirements
for surgical heart valve substitutes where adequate scientific and/or clinical evidence exists for their

justification.
heart valve substitutes (e.g. suturelessl, the requirements of both this
and ISO 5840-3 mght. be relevant and sha-l-l-b-e. considered

as applicable to the specific device design and based on the results of the risk analysis.

For

i b
Frispartofi56-56846-exchurdeshomografes:
2 Normative references

The following documents;=

. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 5840-1:%9-1-5-, Cardiovascular implants-amdrextracorporeatsystents — Cardiac valve prostheses —

Part 1: General requirements

ISO 10993-2, Biological evaluation of medical devices — Part 2: Animal welfare requirements

ISO 14155, Clinical investigation of medical devices for human subjects — Good clinical practice

ISO 14630, Non-active surgical implants — General requirements

© IS0 2021 - All rights reserved 1
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ISO 16061, Instrumentation for use in association with non-active surgical implants—- General
requirements

I

3 Terms and definitions

For the purposes of this document, the feHewinrg-terms and definitions given in ISO 5840-1- and
the following apply.

N ISOIOIiE o WATE BIAHOFAAVABIERE https:/ /v wiso org /obp
S ECIEIEGERapEARUAVAIABIEAED p://vwwv.clectropedia.org/

3.1
eyclerateacuite assessment
. . . . -

2
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NGHE O EARSASER v 1
Note 2to entry:Seealso 35,57 and 1.6

numerical indication of the minimum diameter within a
surgical heart valve substitute

Note 1 to entry: See Figure 1.

Note 2o entry: See also 3.2 and .1

Note o ey Seel e 1
Note 2o entry:Seealso 3.2 and 3.3

3:33.7
intra-annular-sewingring
mwwmm%mhﬁvﬂvhw_ within the

patlent s tisswe-annulus

Note 1 to entry: See Figure 1.

Note 2 to entry: See also 3=23.4, 3=%+63.5 and 3+23.8.

~J P

A~
1 2
2 1
\ /
3 3
Intra-annular Supra-annular
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1 _internal orifircerdiameter

2 ﬁssuc- annulus diameter
3  external sewing ring diameter

Figure 1 — Designation of dimensions of surgical heart valve substitute sewing ring
configurations
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316
supra.-mu-lar-sew-i-n-g-ri-ng-

- wholly above the patient’s tisstre-annulus
Note 1 to entry: See Figure 1.

Note 2o entrys Seeals .1} 5/and .7

34+
Hhrcipoompbonsin

312

tissue annulus diameter
FABD
diameter in millimetres of the smallest flow area within the patient’s valve annulus

Note o ety See e
5:433.10

valve size

manufacturer's designation of a surgical heart valve substitute which indicates the tisswe—ammutas

(3.9)!

Note i-l to entry: This takes into consideration the manufacturer's recommended implant position relative to the
annulus and the suture technique.

4 Abbreviations

For the purposes of this document, the following abbreviations apply.

i
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5 Fundamental requirements

6 Device description

6.1 intended-useGeneral

6:26.3 Design inputs

62:46.3.1  Operational specifications
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622632

Performance specifications

— abitityterallow forward flow with acceptably small mean pressure difference;

— ability-te-prevent retrograde flow with acceptably small regurgitation;
— ability-terresist embolization;

— abrhl-y-to-rme- haemolysis;

— abilityteresist thrombus formation;

— .biocompatible;

— .compatible with in vivo diagnostic techniques;

— .deliverable and implantable in the target population;

— abrhl-y- to ensure effective fixation within the target implant site;
— ha-s- an acceptable noise level;

— ha-s- reproducible function;
— mnta'm-s- structural and functional integrity during the expected lifetime of the device;

— m- its functionality and sterility for a reasonable shelf life prior to implantation.

Examples of surgical valve accessories, including sizing tools and valve handles,are shown in Annes I
6324 Implant procedure
Refer to S0 5840-1:2021, 6.3.3.

62:36.3.3  Packaging, labelling, and sterilization

ISO 5840-1:

© IS0 2021 - All rights reserved 7
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6:36.4 Design outputs

i
i

6-56.6 Risk management

1504457 584012021, 6.6,

Annex A contains a list of potential hazards specific to surgical heart valve substitutes that can serve as
the basis for a risk analysis.

o)
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