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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 1SO
technical committees. Each member body interested in a subject for which a technical committee has been

est

ablished has the right to be represented on that committee. International organizations, governmental and
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h-governmental, in liaison with 1SO, also take part in the work. ISO collaborates closel
ernational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization,

brnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Pa
b main task of technical committees is to prepare International Standards. Draft International
ppted by the technical committees are circulated to the member bodies foer voting. Publica

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

other circumstances, particularly when there is an urgent market .fequirement for such dod
hnical committee may decide to publish other types of normative doéument:

an ISO Publicly Available Specification (ISO/PAS) represents an agreement between technica
of the parent committee casting a vote;

an I1SO Technical Specification (ISO/TS) represents<an agreement between the members of
committee and is accepted for publication if it is approved by 2/3 of the members of the commit

a vote.

ISO/PAS or ISO/TS is reviewed after thtée years in order to decide whether it will be confi
her three years, revised to become an(International Standard, or withdrawn. If the ISO/PAS or
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experts in

an ISO working group and is accepted for publication if it iScapproved by more than 50 % of th¢ members

b technical
tee casting

'med for a
ISO/TS is

comfirmed, it is reviewed again after a further three years, at which time it must either be transfornmed into an

Int
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brnational Standard or be withdrawn.

ention is drawn to the possibility that some of the elements of this document may be the subjeq
ts. ISO shall not be heldfesponsible for identifying any or all such patent rights.

D/TS 20993 was prepared by Technical Committee ISO/TC 194, Biological evaluation of medical

t of patent

devices.
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Introduction

Risk management challenges the manufacturer to evaluate known and theoretical biological risks of the
product, to develop the most appropriate methods for reducing the biological risks and to implement the
appropriate test and analysis methods to demonstrate that the risks have been reduced. Material selection
and evaluation of biological risk are integral components of the concept development and design processes
for medical devices. This evaluation should be executed in line with the ISO 10993 series as a componeni of
the risk management plan required in 1ISO 14971. This process encompasses identification of device and
material hgzards and the estimation and control of their associated risks.
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Scope
s Technical Specification describes a process by which a manufacturer can identify the bielogid

bctiveness of the control.

Risk management process

b evaluation of the biological safety of a medical device should be a.strategy planned on a ca
bis to identify the hazards and better estimate the risks of known hazards. Information from vario

ca be used in the performance of a biological risk assessment tosidentify areas of concern to be

by,
bio
wa

in order of priority: literature review, clinical experience or testing. The risks posed by the
logical hazards shall be evaluated. Testing strategy shall include a rationale for the selection
ving of tests. The rationale should be a clear, concise, logical and scientifically reasone

evaluating biological safety, which demonstrates that biological hazards have been considered ar

rish

Ba
an

a)

b)

s assessed and controlled.

5ed on the risk management process describedrin ISO 14971, the biological evaluation of medi
i their materials comprises the following elements.

Risk analysis:

1) intended use/device characteristics;

2) defining each materiat/dévice and its use;

3) physically and chemically characterizing each material/device.

Biological hazard-identification:

1) identifyifg hazards in the materials, additives, processing aids, and potential other leachab

2) _characterization of chemically-mediated hazards:

al hazards

ociated with medical devices, estimate and evaluate the risks, control these risks -and monitor the

e-by-case
IS sources
addressed
b identified
and/or the
d plan for
d relevant

tal devices

les;

i) review toxicology and other biological safety data;

i) toxicology data on component materials;
iii) dose-response relationship;
iv) nature of toxicity.

3) characterization of non-chemically-mediated hazards.
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d)

f)

9)

h)

Expos

ure assessment:

1) rate and pattern of leachable substance release;

2) physical form;

3) estimate patient exposure (total or clinically available amounts).

Risk estimation:

1)  infermatien-onpreruse-ofmateralsadditivesprocessirgaidsand-etherpotentiaHeachables:

2) data from biological evaluation;

3) data from clinical tests and clinical experience;

4) risk estimate from hazard identification and exposure assessment.

Risk gvaluation:

1) eyaluating the estimated risk against the acceptability criteria (predetermined in the risk managem
plan given in ISO 14971);

2) determining if risk control is necessary.

Risk gontrol:

1) risk reduction;

btion analysis including feasibility;

3) implementation of risk control measures;

4) rg
5) b
6) ri

sidual risk evaluation and communication;
bnefit assessment;

5k/benefit analysis;

7) other generated hazards — hazards generated by the control measures;

8) c
Overd

1)

D

n

bmpleteness of.the risk control.
| residualvrisk evaluation:

aldating the overall residual risk against the acceptability criteria (predetermined in the

ent

isk

anagement plan given in ISO 14971);

2) overall risk acceptance.

Overa

Il benefit evaluation:

1) benefit assessment.

Overa

Il risk/benefit analysis;

Biological evaluation report;

Post-production information — post-production experience; review of risk management experience.
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Testing and test reports

Following the logic of ISO 14971, if the evaluation of the biological risks concludes from the existing data that
the identified risks are acceptable, no further testing is needed. Otherwise, additional information shall be
obtained. Testing shall only be undertaken if the additional tests are judged likely to assist in reaching a
conclusion, i.e. the rationale for testing shall be based on an analysis of the relevant risks from the existing

dat

a.

Test reports shall include descriptive evidence, an assessment of the findings, and a qualitative assessment

of t

heir acceptability.

jud
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Biological evaluation report

gement and explanations for any uncertainties underlying each decision is essential-and shall b{
pert assessors shall determine if the available information is sufficient to meet thelpurpose of the
biological safety and, if so, document how the conclusion on safety was reached.

e biological evaluation report shall:

contain a summary of the results of the overall evaluation;

confirm that the risk analysis and risk control have been completed.

b risk management report shall be approved by the persennel assigned this responsibility and au

Conclusion

cess, offers scientific validity to the pro¢ess of biological response evaluation, makes proper prg
ethical use of animals, and offers\greater reassurance to the public regarding the biologicg
dical devices.

ull discussion of the factors leading to the conclusion with succinct and accurate)rationaleg for each
Y

provided.
evaluation

hority.

b use of the 1ISO 10993 series of tests \(see Bibliography), as part of the appropriate risk management

visions for
| safety of
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