INTERNATIONAL
STANDARD

4350

ISO
5840

Second edition
1989-12-01

- Cardiovascular implants —"Cardiac valve

prostheses

Implants cardiovasculaires — Prothéses valvulaires

|

nIHm"””

n
“milium...,.......

|

Reference number
1SO 5840 : 1989 (E)


https://standardsiso.com/api/?name=fc6bbb911e3c1b2c84bac61f8cac5922

ISO 5840 : 1989 (E)

Contents
Page

Foreword .|............ e et e e e iii
{0 Ye 0o {10 | iv
IR~ o7 o T TN S PN 1
2 Definitigns . ..ot e e 1
3 Testingpfmaterials. . ..........ouiuieie it v 2
4 Testing pf components ....... D SR 3
5 Testing pf heartvalvesubstitutes .................... ... ... 0 e 3
6 Packagipgandiabelling ...............c.cooiiii) N 7
Am::exes
A Test mgthods that may be of use in the evaluation of materials for heart

valvesubstitutes. . .. ... ... e e 8
B Rationale for the provisions of this International Standard .. ................ 9

@ 18O 1989
All rights reserved. No part of this publication may be reproduced or utilized in any form or by any
means, electronic or mechanical, including photocopying and microfiim, without permission in
writing from the publisher.

International Organization for Standardization

Case postale 56 ¢ CH-1211 Genéve 20 ¢ Switzerland

Printed in Switzerland


https://standardsiso.com/api/?name=fc6bbb911e3c1b2c84bac61f8cac5922

ISO 5840 : 1989 (E)

Foreword

ISO (the International Organization for Standardization) is-a worldwite federation of
national standards bodies {ISO member bodies). The wark-of preparing International

Standards is normally carried out through 1SO technical committees
body interested in a subject for which a technical committee has been

. Each member
established has

the right to be represented on that committee. International organizations, govern-
mental and non-governmental, in liaison with 1ISO, also take part in the work. ISO col-

laborates closely with the International Elegtrotechnical Commission
ters of electrotechhical standardization/,

the member bodies for approval-before their acceptance as Internatio

1EC) on all mat-

al Standards by

Draft International Standards adopted by the technical committees 1re circulated to

the ISO Council. They are approved in accordance with ISO proced
least 75 % approval by the member bodies voting.

res requiring at

International Standard*ISO 5840 was prepared by Technical Committge ISO/TC 150,

Implants for surgery.

This secorid-edition cancels and replaces the first edition (ISO 5840 1984), of which it

constitutes’a technical revision.

Annexes A and B of this International -Standard are for information o

nly.
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Introdugtion

There is as y&t no heart valve substitute which can be regarded as ideal.

This Internatipnal Standard has been prepared by a group well aware of the problems
associated with heart valve substitutes and their development. In several areas, the
provisions of [this International Standard have deliberately been left open as there was
no wish to irfhibit development and innovation. For these reasons, this International
Standard intgntionally. does not attempt to specify performance requirements for
finished prodficts. It does specify types of tests, test methods and/or requirements for
, and requires disclosure of test methods and results. The areas with
which this Infernational Standard is concerned are thus intended to be those which will
facilitate quality assurance; aid the surgeon in his choice of heart valve substitute, and
ensure that the device will be presented in a convenient form at the operating-table.
Emphasis hag therefore been placed on specifying types of /in vitro testing, on\n vivo
animal and clinical evaluation, on reporting of all in vitro, in vivo and clinical studies,
and on the 13belling and packaging aspects of the device. Such a process involving
in vitro, in vito and clinical studies is intended to clarify the procedure prior to market
release and enable prompt identification and notification of subsequent problems.

With regard to in vitro testing and reporting, apart from basic material testing for
mechanical, physical, chemical and biocompatibility characteristics, this International
Standard alsp covers important hydraulic and accelerated fatigue characteristics of
heart valve [substitutes. The exact test methods-have not been specified for
hydrodynami. and accelerated fatigue testingj, but the requirements of the test
apparatus arg given.

This International Standard is incomplete in-several areas, but it is intended that it will
be revised and updated, and/or addenda will be published as knowledge and tech-
niques in hegrt valve substitute technology improve.
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INTERNATIONAL STANDARD
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Cardiovascular implants — Cardiac valve prostheses

ional Standard specifies a number of test methods

recommendations regarding the performance
characterist{cs . of equipment to be used. for determining the
biological ahd mechanical properties of heart valve substitutes
of all types pnd the materials of which they are made.

Recommendlations are also made for /in vivo testing and clinical
evaluation and for the reporting of results of all types of testing
and evaluation covered in this International Standard. These
recommendations do not purport to comprise a complete test
programme

Specificatiops are also given for the packaging and labelling of
heart valve pubstitutes.

This Interngtional Standard excludes consideration of heart
valve substiftutes comprised in whole, or in part, of tissue of
human orig

NOTE — A rdtionale for the provisions of this International Standard is
given in anngx B.

2 . Definjtions

For the purposes of this International”Standard, the following
definitions gpply. :

2.1 heart|valve substitutes; cardiac valve prostheses:
Devices usefl to replace orsupplement the natural valves of the
heart; thesd are categorized according to the position in which
they are int¢gnded tosbe used (valve type).

2.1.1 mechanical heart valve substitute: Heart valve

2.4 -external sewing ring. diameter; Minmum external
diameter of a heart valve substitute, including|the sewing. ring
or flange (see figure 1).

2.5 profile height: Maximum axial dimension of a heart
valve substitute in the open-or closed position, whichever is the
greater {see figure 1).

N 7

.

Mounting diameter (see 3.3)

Profile"height (see 2.5)
rd
/
/
i
|
1
\
\
\

— -

H External sewing ring diameter {see 2.4)

Figure 1 — Designation of dimension
of heart valve substitutes :

2.6 cycle: One complete sequence in the pction of a test
heart valve substitute under pulsatile flow conditions.

2.7 cycle rate: Number of complete cycles per.unit of time,

substitute wholly of synthetic origin.

2.1.2 biological heart valve substitute: Heart valve
substitute consisting wholly or partly of tissue obtained from
animal sources.

2.2 occluder: Component(s) of a heart valve substitute that
movels) to inhibit reflux.

2.3 mounting diameter: External diameter.of a heart valve
substitute, including any covering, where it is intended to mate
with the smallest diameter of host tissue (see figure 1).

usually-expressed-as-cycles-perminute-leyeles)/ min).

2.8 stroke volume: Volume of fluid moved through a test
heart valve substitute in the forward direction during one cycle.

2.9 regurgitant volume : Volume of fluid that flows through
a test heart valve substitute in the reverse direction during one
cycle; it is the sum of the closing volume and the leakage
volume (see figure 2).

2.9.1 closing volume: That component of the regurgitant
valume which is associated with the dynamics of valve closure
(see figure 2).
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292 leakage volume: That component of the regurgitant
volume which is assocnated with leakage through the closed
valve (see figure 2).

2.9.3 regurgitant fraction: Regurgitant volume expressed
as a percentage of the stroke volume,

2.10 forward flow phase: That portion of the cycle time during
which forward ﬂow occurs through a test heart valve substitute.

2.11 root mean square volume flow; r.m.s. volume
flow: Square root of the time-averaged arithmetic mean
square value of the volume flow through a test heart valve
substitute during the forward flow phase of the cycle.

2.13 mean pressure difference;
pressure gradient): Time-averaged arithmetic

(deprecated:

mean
mean value of

the pressure difference across a heart valve substitute during

the forward flow phase of the cycle.

2.14 arterial peak systolic pressure: Maximum value of

the arterial pressure.

2.15 arterial diastolic pressure: Minimum value of the

arterial pressure.

2.12 mearrvolume flow—Time-averaged-arithreticmean
volume- flow|through a test heart valve substitute dunng the
forward flow] phase of the cycle.

Time

Figure 2 — jimulated flow wave-form showing regurgitant
volume (cloging volume plus leakage volume) for one cycle

N

.Systole Diastole .
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g Closing volume (see 2.9.1)

g Leakage volume (see 2.9.2)
() peme—— e R ——

2.16 mean arterial pressure: Time-averaged arithmetic

mean arterial pressure during one cycle.

2.17 simulated cardiac output:<Net forwafd fiuid volume

flowing through atest heart valve-substitute pé

2.18 reference valve: Heart valve substitutg

r minute.

which is used

to assess the conditions'established in the test device employed

to evaluate the test heart valve substitute.

NOTE — The reference valve should approximate to t
type, configuration and mounting diameter;
model of\the same valve, if it fulfils the necessary,
charaéteristics of the reference valve should pre
documented with both /n vitro and clinical data
literature.

3 Testing of materials

3.1 Requirements and procedures

All materials used shall have been identified and
specified: the methods of identification and
characteristics shall be relevant to the materials
annex ‘A). Evaluation for biological safety an
shall be made according to generally accepted
methods for materials intended for long-term im
test results shall be reported.

e test valve inits -

it coyld be an earlier

conditions. The
ferably be well
available in the

characteristics
of specifying
under test (see
i compatibility
principles and
blantation. The

rmation :

0 ——
Time 3.2 Test report
£ Each test report shall include the following infg
5 ~Outflow :
=y | a) the rationale for the test;
.g Inflow
; ,[ b) theidentity of the'material tested (e. 9. chemical generlc
2 / \\ name or biological source);
‘5 { \ ,
E’ '/ \\‘_-_/’ \\ . ¢) sample identification (e.g. batch number);
E . 1 .
0 ’ v . Time d) - the number of specimens tested;
| 1 second ] e) the test method used and, where a test method other

Figure 3 — Diagrams of haemodynamic wave-forms,
simulating those of healthy humans

than a test specified in an International Sta
full details of the test procedure:

f) test resuits.

ndard is used,
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4 Testing of components

4.1 Requirements and procedures

Samples of the heart valve components shall have been tested
for biological compatibility, durability and mechanical charac-
teristics, and the results reported. Testing of the complete
heart valve substitute may satisfy the requirements for compo-
nent testing.

4.2 Test reports

ISO 5840 : 1989 (E)

b} have a variable stroke volume up to at least 100 mi:

c) have a variable cycle rate up to at least 150 cycles/min;
d) have a forward flow phase  that accounts for
35 % + 5% of the total cycle time at a cycle rate of

'70 cycles/min + 10 cycles/min;

. e) simulate the relevant cardiac chamber and vascular
dimensions;

f) _include an equivalent hydrodynamic model of the

Each test rgport shall include the following information:

a) the fationale for the test;

b} a ddscription of the item(s) tested;
c) the humber of specimens tested;
d) detdils of the test method used;

e) test|results.

5 Testing of heart valve substitutes

5.1 Gen]ral

All heart vajve substitutes to be tested shall be of the quality
suitable for] human implantation. Before testing, each heart
valve substitute shall have been sterilized by the process used,
or intended to be used, by the manufacturer for production
purposes. In the case of a heart valve substitute that may be re-
sterilized by the user, it shall also be subjected to the.recom-
mended maximum number of re-sterilization cycles_using the
method stated by the manufacturer to be the worst case pro-
cedure.

5.2 Desdription

Details of each test heart valve Substitute and reference valve,
including tHeir identity, typed(e)g. aortic or mitral), mounting
diameter, external sewing fing-diameter and profile height shall
be provided.

Details of |each test heart valve substitute, including the
materials of] which'it is made, and, if appropriate, the specific
gravity, masgs-and travel of the occluder shall be provided.

systemic circulation which incorporates-bgth resistive and
compliant components; :

'g) simulate an arterial peak~systolic pressure of at
least 16 kPa + 1 kPa (120 mmHg = 7,56 mmHg) and an
arterial  diastolic pressure) - of = 10,4 kPa + 0,5:kPa
(80 mmHg * 3,8 mmHg)}; :

h) permit the measurement of tlme-dependent pressures
and flows;

i) allow.the observer to view and photograph the test valve
at all stages of the cycle;

means of testing reference valve(s), and these charac-
teristics shall be monitored by means of reguilar tests using a
reference valve.

j} _have had its properties and performan({. established by

5.3.1.2 Measuring equipment accuracy

5.3.1.2.1 The pressure-measuring system shall have a natural
frequency of at least 20 Hz and a measurement accuracy of at
least + 0,15 kPa (approximately + 1 mmHg)) .

5.3.1.2.2 All flow-measuring equipment uged to measure
regurgitant volume shall have a measurement accuracy of at
least + 1 ml. |

5.3.1.2.3 A“ other measuring equipmént used sHalI have a
measurement accuracy of + 5 % of the full scale reading.

5.3.1.3. Test fluid

5.3 Hydrodynamic testing (see clause B.1 for rationale)
5.3.1 Test apparatus and fluids

5.3.1.1 Pulse duplicator for pulsatile row testing of heart
valve substitutes

The pulse duplicator shall

a) produce pressure and flow wave-forms that approxi-
mate to those found in healthy adult humans {for an
example, see figure 3);

The test fiuid shall be isotonic saline, blood or a blood-
equivalent fluid, the physical properties of which (e.g. specific
gravity, viscosity at working temperature) are stated.

5.3.«2 - Test method

6.3.2.1 Aim

The aim of the test procedure is to generate information on the
fluid mechanical performance of the heart valve substntute
during one complete cycle.


https://standardsiso.com/api/?name=fc6bbb911e3c1b2c84bac61f8cac5922

+ 180 5840 : 1989 (E)

5.3.2.2 - Procedure

Test at least three heart valve substitutes of each mounting
diameter in the position in which they are intended to be used.
Carry out all measurements and qualitative assessments over a
" volume flow range corresponding to simulated cardiac outputs
< from2 I/min to at least 7 I/min. Use at least four simulated car-
diac outputs. Carry out at least ten measurements of each
variable, and calculate the mean and standard deviation. These

- ten measurements shall be obtained from either consecutive or

randomly selected cycles. Assess qualitatively and document
the openlng and closmg actlon of each heart valve substltute If

ean and r.m.s. volume flows through the test
g substitute;

dl thec
e) the mean arterial pressure over the whole cycle;

f) the dugation of forward flow through the test heart valve
substitute,| as a percentage of the cycle time;

g) the repurgitant volume at three cycle rates, including
the closing volume, the leakage volume (see figure 2) and
the corredponding ‘mean pressure difference across the
closed valye.

5.3:3 Test rpport

.. The test repoft shall include the following information:

" a) a desdription of the test fluid, includingits biological
" origin or chemical components as well ag’its\temperature,
viscosity apd specific gravity under the(test’conditions;

b) - a ‘desg¢ription -of the pulse duplicator, as specified in
5.3.1.1, ‘and major components_of the test loop and
associated|apparatus, including-a schematic diagram of the
system giving the relevant-chamber dimensions, details of
the location of the pressure-measuring sites relative to the
mid-plane |of the valve,'Sewing ring and a representative
pressure |[and flow’ wave-form at approximately

5.4.1 Aim

5.4:2\ Test apparatus and fluids

6.4.2,1 Test apparatus

The test apparatus shall

5.4.2.2 Measuring equipment accuracy

4) the stroke volume,
5) the mean and r.m.s. volume flows,
6) the mean pressure difference (see 2.13),

7). the regurgitant volume, regurgitant fraction, closing
volume, leakage volume and the corresponding mean
pressure difference across the closed valve,

8) the mean arterial pressure over the whole cycle (for
aortic valve substitutes oniy);

el a permanent recordmg of at least ten consecutive
essures proxi-
mal and dlstal to the heart valve substltute and the volume
flow through it.

5.4 Durability testing (see clausé B.1 for fationale)

The aim of the test procedure is to provide information on the
change of form and.durability /n vitro of heart valye substitutes;
this procedure_is§ normally undertaken at an acgelerated cycle
rate chosen socthat the conditions specified in 5.4.2.1a) and b}
are achieved.

a) produce a pressure difference across the closed heart
valve substitute of at least 10 kPa (75 mmHg) and shall
maintain it for all test cycle rates;

b} produce full valve opening and closind during each
cycle;

c) allow objective evaluation of the opening and closing
action of the heart valve substitute under test.

5.4.2.2.1 The pressure-measuring system shall have a natural
frequency of at least 20 Hz and a measurement accuracy of at
least -+ 0,15 kPa (approximately + 1 mmHg). '

heart valve substitute and; if possible, its adjacent flow field
- under stated conditions;

d} details of the following performance test variables
(mean, range and standard deviation) at each simulated car-
diac output for each test heart valve substitute and
reference valve, presenting the data in tabular or graphic
form, as appropriate

1) the simulated cardiac output,
2) the cycle rate,

o 3) the duration of forward flow phase as a percentage
" of the cycle time,

5.4.2.2.2 All flow-measuring equipment used to measure
regurgitant volume shall have a measurement accuracy of at
least + 1 ml.

5.4.2.2.3 All other measuring equipment used shall have a
measurement accuracy of + 5 % of the full scale reading.

5.4.2.3 Test fluid

The test fluid shall be appropriate for the conditions set by the
test apparatus (see 5.4.2.1).
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5.4.3 Procedure

Test at least three heart valve substitutes of each of the largest,
medium and smallest mounting diameters as well as at least
one valve of all intermediate mounting diameters. Monitor the
performance of the test apparatus by performing comparative
tests on at least one reference valve [see 5.4.4d)]. Continue the
test until either valve failure occurs -or until at least 380 x 106
cycles have been completed. During the test, examine each
heart valve substitute at least every 38 x 106 cycles. If failure
occurs, the modes of failure and its most probable cause shall
be defined and documented.

- 1SO 5840 : 1989 (E)

Animal testing shall provide at least the following infor-
mation :

a) an evaluation of haemodynamic performance during or
after the third month following implantation : this shall in-
clude measurements of the pressure difference across the
heart valve substitute, the cardiac output and an assess-
ment of regurgitation;

b) an assessment of any structural change of the heart
valve substitute;

c) _an agsessment of the haematological consequences of

NOTE — Strlictural damage and/or functional impairment may occur
during testing. Examples of structural damage may include holes,
tears, gross gielamination, fraying, coaptation problems, fracture, ex-
cessive deformation of the valve, failure of any individual component,
other mechanical breakdown and/or wear. Examples of functional im-

pairment may include excessive regurgitation and/or excessive

pressure drogp across the valve.

5.4.4 Test report

The test regort shall include the following information:

a) a dgscription of the test fluid, including its biological
origin o chemical components as well as its temperature,
viscosity| and specific gravity under the test conditions;

b) a description and the specification of the test and
associated apparatus (see 5.4.2.1), including a schematic
diagram|of the system;

c) the gycle rate;

d} a validation of the test method, by means of documen-
tation ol the pressure difference across. each heart valve
substitufe and reference valve, as%-described by
pressuref time wave-forms, and appropriate visual recording
of the opening and closing characteristics of at least one
heart valve substitute of each mounting diameter and at
least ong reference valve;

e} a ddtailed descriptiorf. of the appearance of the heart
valve substitute at the completion of the test, or upon the
appearamice of structural- change and/or failure — any
damage| should ‘be/ fully characterized by using the
appropripte means, e.g. histology or surface charac-
terization.

implantation;

d) - an assessment of any pathological\congequences to the
major organs.

5.6.2 Test report

The test report shall centain the following infermation :

a) a detailed description of the animal rhodel used, the
rationale for.its use and the pre-test clinicg! assessment of
each animaly ) )

b} . a\gross and microscopic pathology |report on each
animal in which a heart valve substitute wgs implanted, in-
cluding any animal that did not survive for the minimum
period post-implantation : this report should include visual
records of the heart valve substitute /n sitv dnd the results of
macroscopic -examination including visual| records of any
thromboembolism of the major organs 4 the cause. of
death shall be given if the animal was not jacrificed;

¢) the name and dose of the medications| received by the
animal during the survival period, especially of those drugs
altering haemostasis; : .

d} a description and results of any blopd studies per-
formed, including a statement of the time elapsed between
implantation and these studies;

e} areport on the post-operative haemodynamic perform-
ance of the heart valve substitute, including the pressure
difference across the heart valve substitute, cardiac output
measurements and an assessment of regurgitation;

f) areport on the appearance of the explanted heart valve
substitute, including a visual record and ah assessment of
structural changes, e.g. macroscopic damage, degener-

5.6 Animal tests (see clause B.2 for rationale)

5.5.1 Aim

The aims of animal testing are to provide data pertaining to the
function of a heart valve substitute /n. vivo and to the host
response in at least five animals of the same species that have
survived for at least three months after implantation. The data
shall also include those obtained from animals that do not sur-
vive this three-month period. Thus each animal in which a heart
valve substitute has been implanted is to be subjected to a
post-mortem examination.

ation of the: materials, deformation and calcification; if ap-
propriate, the functional status of the heart valve substitute
should be assessed, e.g. by hydrodynamic testing as
described in 5.3.

5.6 Clinical evaluation (see clause B.3 for rationale)

5.6.1 Aim

The aim of the clinical evaluation is to obtain data on the per-
formance of the heart valve substitute in humans under
monitored conditions.
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5.6.1.1 Number of institutions

The clinical evaluation shall be conducted at a minimum of five
institutions. The minimum number of heart valve ‘substitutes
implanted at any institution shall be 20 for each type being
evaluated. Each valve type (e.g. aortic or mitral) should be im-
planted in as broad a distribution of mounting diameters as
possible.

6.6.1.2 Number of patients

5.6.2.3 Operative data

The following data shall be collected :

a) the operative diagnosis;

b) the operative procedure(s);

¢) the date of operation;

d) the valve model, type and serial number;

e) _the valve mounting diameter:

A minimum
substitutes andl a minimum of 150 recipients of isolated mitral
heart valve subpstitutes shall be evaluated. If the valve is in-
tended for implantation in only one position, a minimum of 150
heart valve sulpstitutes shall be evaluated in that position.

NOTE — “Isolated’ refers to recipients who have only ore heart valve
substitute.

5.6.1.3 Duration of the study

The study shall be continued for a minimum of 12 months after
the implantation of the last heart valve substitute.

5.6.2 . Clinicql data

all patients regeiving the test heart valve substitute at the in-

Clinical data siecified in 5.6.2.1 to 5.6.2.4 shall be reported for
stitutions refefred to in 5.6.1.1.

5.6.2.1 Identffying data

The following |data shall be collected :

a) the patient’s sex and date of birth;
b) the investigator's name;

c) the namfne of the institution.

a) the pra-operative diagnosis and co-existing diseases;

5.6.2.4 Follow-up data

The following data shall be collected :

* ter or personal visit;

f} operative complications.

a) the valve serial number;

b) the date and,method of follow-up, e.g. t¢lephone, let-

c) the New York Heart Association functiorEI class;

d) thehaemodynamic evaluation, (e.g. cardi
ation, Doppler echocardiography);

e} Dblood studies, including coagulation pro
for haemolysis;

¢ catheteriz-

file and tests

f) dates of initiation and discontinuation of Enticoagutant

and/or antiplatelet therapy — the type(s) of th
specified;

g) systemic embolism daté;
h) thrombotic dysfunction of the heart valvg

i) data regarding complications, to include
infection, valve dysfunction, perivalvular leak
thrombus, anticoagulation complications;

i) a report of the results of electrocardiogra
X-ray studies, if performed;

k) re-operation report(s);

1} the explant analysis;

rapy shall be

substitute ;

haemolysis,
intracardiac

m and chest

b) the Ne
c) previous cardiovascular operations;
d) the haemodynamic evaluation;

e) blood studies, including coagulation profile and tests
for haemolysis.

m)_the date and cause of death,

n) an autopsy report.

Follow-up data shall be collected within six months of impian-
tation of the heart valve substitute, at one year, and annually
thereafter for the duration of the study (see 5.6.1.3).

1) . This classification is recognized internationally and is found in literature worldwide; it is the standard method for classifying patients with heart
disease. For further information reference shouid be made to Diseases of the Heart and Blood Vessels; nomenclature and criteria for diagnosis, Little,

Brown and Co., 1964.
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5.6.3 Clinical evaluation report

The report shall include the tabulation of the information
specified in 5.6.2.1 to 5.6.2.4 and the following information :

a) analysis of survival rates and freedom. from compli-
cation rates using actuarial techniques;

b) deaths and complications, with appropriate analysis
and rationale for the analysis used;

c) resuits’in terms of

1) overall survival,

ISO 5840 : 1989 (E)

© 6.4 Labelling

6.4.1 Unit container

Each unit container shall be marked with at least the following
information: ' B ’

a) a description of the contents, including the name,
model and type of the heart valve substitute, in accordance
with 6.1a) and b), the mounting diameter, in accordance
with 6.1d), and the serial number;

b) the word “STERILE" or equivalent;

2) ‘sprvival free from any complications,

3) shirvival free from specific complications (including
valve| thrombosis, systemic embolism, anticoagulant-
related haemorrhage, endocarditis, heart valve substi-
tute fpilure, re-operation, and periprosthetic leaks).

.V 6 Packdging and labelling

6.1 Designation of type and size

The type gdnd size of the heart valve substitute shall be
designated by .

a) the pame of the heart valve substitute;
b) - the nodel and type; '

c} the gommon and/or chemical names of the construc-
tion matgrials;

d) -the nounting diameter, in millimetres, as defined in 2.3;

e) the pxternal sewing ring diameter, in millimetres; as
defined in 2.4;

f) the grofile height, in millimetres, as defined in 2.5.

6.2 Sterility

Heart valve [substitutes shall be supplied sterile.
6.3 Packjaging

6.3.1 Unif] container

The heart vdlve substitute shall be packaged in a unit container.
The unit coptainer-shall be designed so that once it has been
opened it shall be apparent that it has been opened. The unit
container shalli’maintain the sterility of the contents under nor-

T n the packagé has
been previously opened or damaged;
" d) the date of sterilization (year and’month);
e) the expiry date (year and month), if applicable;

f) the manufacturer’'s namé’and address.

6.4.2 Outer container

Each outer containershall be marked with all|the information
specified in 6.4.1 as\well as recommendations|for storage.

6.4.3 Product information -

Fach unit container shall be accompanied by profuct information
literature that shall include at least the following information :

a) a description of the heart valve substitute, in accord-
ance with 6.1a), 6.1b) and 6.1c);

b) warnings regarding handling or use of| the heart valve
substitute;

c) details of any precautions to be obsenjed;

d) an account of techniques/instructions ffor use with the
heart valve substitute;

e) a description of any accessories requited and instruc-
tions for their use;

f) recommendations for storage;

g) instructions for re-sterilization, if appropriate, including
the maximum number of sterilization cycles that may be
undertaken;

h} the manufacturer's name, tetephone pumber and full
address.

6.4.4 Patient identification form

The manufacturer shall supply with each heart|valve substitute

mal conditions of handling, transit and storage, and permit the
contents to be presented for use in an aseptic manner.

i the manufacturer states that the heart valve substitute can be re-
sterilized by the user, either the unit container shall permit re-
sterilization of the contents and shall provide physical protection
against mechanical damage to the contents during re-sterilization,
or instructions shall be provided by the manufacturer for suitably
re-packaging the heart valve substitute for re-sterilization.

6.3.2 Outer container

The unit container shall be packaged in an individual outer con-
tainer (or containers) in order to protect the unit container.

aformmorcard-which—stattcontaimor-makeprovision for re-

cording at least the following data:
a} the patient’s name;
b) the patient’s hospital file number;
c) the name and address of the hospital;
d) the name of the surgeon performing the implantation;
e} the date of implantation;
f} the position of the implant;
g} the manufacturer's name;

h) the model, type, mounting diameter and serial number
of the heart valve substitute.
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ISQ 5840 : 1989 (E)
Annex A
(informative)

Test methods that may be of use in the evaluation of materials
for heart valve substitutes

International Standard in which

Material Property/characteristic test method is specified
Metal alloys] | Basic mechanical properties and corrostion | 1508832, #mptamtsforsurgery = Metatlicynaterials
resistance
Plastic matdrials Molecular mass {relative solution viscosity) 1SO 5834-1, Implants for surgery — Ultra-high

molecular weight polyethylene —
Part 1:; Powder form

Ash content 1SO 3481, Plastics — Determination of ash
{in four parts)

Meit flow index 1SO 1133, Plastics =" Determination of the|melt
flow rate of thermoplastics

Tensile properties ISO/R 527, Plastics — Determination of téensile
properties

Flexural properties 1S0A78,"Plastics — Determination of flexdral

properties of rigid plastics

Ceramics-aliimina — 1SO 6474, Implants for surgery — Ceramic
materials based on alumina

Biological materials Tensile properties ISO/R 527, Plastics — Determination of tepsile
properties (adapted)



https://standardsiso.com/api/?name=fc6bbb911e3c1b2c84bac61f8cac5922

	Foreword
	Scope
	Definitions
	Testing of materials
	Testing of components
	Testing of heart valve substitutes
	Packagingandlabelling


