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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 maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof]
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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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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Introduction

The goal of the ISO 10993 series is the protection of humans in the context of the use of medical devices.

This document supports the goal of the ISO 10993 series by promoting good science through paying
proper regard to maximizing the use of scientifically sound non-animal tests and by ensuring that
those animal tests performed to evaluate the biological properties of materials used in medical devices
are conducted humanely according to recognized ethical and scientific principles.

The application of such humane experimental techniques, including high standards of animal care and
accpmmodartton, botih Nelp to ensure the scientific vattdity of safety testing and ennance thg welfare of
thefanimals used.
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ological evaluation of medical devices —

Part 2:
Animal welfare requirements
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pain or distress in animals, and the replacement of animal tests by other scientifically valid
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animals that have been euthanized.
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Scope

5 document specifies the minimum requirements to be satisfied to ensure @nd d¢

proper provision has been made for the welfare of animals used in animaltests to
ompatibility of materials used in medical devices. It is aimed at those who conimission,
form tests or evaluate data from animal tests undertaken to assess the biocompatibility g
nded for use in medical devices, or that of the medical devices themselyes)

5 document makes recommendations and offers guidance intended to facilitate futy
ictions in the overall number of animals used, refinement of test.methods to reduce o

1iring animal tests.

5 document applies to tests performed on living vertebrate animals, other than man, to e
ompatibility of materials or medical devices.

5 document does not apply to tests performed{on invertebrate animals and other lo
(other than with respect to provisions relating to species, source, health status, an
mmodation) does it apply to testing performéd on isolated tissues and organs taken from

Normative references

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

10993-1, Biologicdl-¢valuation of medical devices — Part 1: Evaluation and testing w
agement process

Terms.and definitions

For

applly.

the purposes of this document, the terms and definitions given in ISO 10993-1 and th

monstrate
assess the
design and
f materials

re further
" eliminate
means not

tablish the

wer forms;
H care and
vertebrate

bir content
pplies. For
[s) applies.

thin a risk

e following

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

31

[EC Electropedia: available at https://www.electropedia.org/

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

alternative method
test method that replaces an animal test (3.3), reduces the numbers of animals (3.2) used or refines the

pro

3.2

cedures applied

animal
live non-human vertebrate, excluding immature forms during the first half of gestation or incubation
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3.3
animal test
use of an animal (3.2) for scientific purposes

Note 1 to entry: The definition of an animal test excludes acts of recognized veterinary practice applied for the
benefit of an animal or the group of animals of which it is part; recognized husbandry practices to manage or
conserve the animal or the group of which it is part; marking by methods which cause no more than momentary
pain or distress; and euthanasia (3.5).

Note 2 to entry: The prevention of pain, suffering, distress or lasting harm by the effective use of anaesthesia or
analgesia or other methods of rendering the animal insentient to p mal
tests outside-the—scope—of-this—definition—Fhe—admintstrationrof-ana —arate S—OF—0 s of
rendering the animal insentient to pain are considered to constitute an integral part of the animal test.

3.4

competen
body desi
supervisin
for use on

3.5
euthanasi
humane ki

3.6
humane e

a

L authority

bnated or recognized by a national government to take responsibility~for oversee
b or regulating animal tests (3.3), or the breeding and supply of purpose-bred animals (3}
uch tests, within the scope of this document

ling of an animal (3.2) by a method causing minimal physical ahd mental suffering

pre-deter
suffering o

the sci

hdpoint

ntined, specific criteria and measures to be implemented to minimize or terminate p

distress caused by animal tests (3.3) as soon as

entific objectives have been met, or

when i

is realized they cannot be met, or

when the animal (3.2) welfare problems being encountered are greater than can be justified by

importance, potential benefits, objectiyesiand nature of the study

3.7

laboratory animal veterinarian
qualified laboratory animal vetérinarian

person responsible for the health'and well-being of all laboratory animals (3.2) used at the institutign

Note 1 to enftry: Often called “@ttending veterinarian” who is certified or has training or experience in labora
animal sciefice and medicite or is otherwise qualified in the care of the species being used.

Note 2to e
competent g

Note 3 to er]
is an associ

try: It is recdmmended that a laboratory animal veterinarian appropriately qualified by the rele
uthority'should be used as an attending veterinarian.

ing,
110)

ain,

the

fory

ant

try:*There is an International Association of Colleges of Laboratory Animal Medicine (IACLAM)

that

htioh of associations, specifically the member Colleges of laboratory animal medicine. Each college

has members that, in addition to their demonstrated proficiency in laboratory animal medicine, also possess
subspecialization in a variety of areas that have direct bearing on the care, use and welfare of laboratory animals.

3.8

procedural training
prior training and acclimatizing of animals (3.2) to the interventions to be performed during an animal
test, with a view to minimizing stress to the animal when animal tests are conducted

39
protocol

documentation prepared in advance of animal tests (3.3) being undertaken setting out the justification,
rationale and test method [including scientific and humane endpoints (3.6)] for the animal tests

© IS0 2022 - All rights reserved
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3.10

purpose-bred animal

animal (3.2) bred with the intention that it be used in animal tests (3.3) or for other experimental or
scientific purposes

3.11

reduction

decrease to the essential minimum the number of animals (3.2) used in an animal test (3.3) to meet a
defined scientific objective

3.12

refinement
totdl of the measures taken to safeguard the welfare of the test animals (3.14) by thinimizing any
resyilting pain, suffering, distress or lasting harm to the animals (3.2) that are used

hpletely or
e potential

tests

valjdation
formal process by which the reliability and relevance of a test method is established for a particular

purjpose

3.16
veterinary care
responsibility for promoting an animal's (3.2) health and welfare before, during and affter animal
profredures and providing advice and guidance based on best practice

Note¢ 1 to entry: Veterinary care includes attention to the physical and behavioural status of the aninal.

Notg¢ 2 to entry: The laboratory-animal veterinarian (3.7) shall have authority and responsibility|for making
juddements concerning anjmal welfare.

Note 3 to entry: Veterinary advice and care shall be available at all times.

4 |Requireinents

4.1] General

Th' o | 4= 4 £ 41 ol - 4= 1 - 1 4 i 1 H A | pa | l d
ISTaocHITeITt SeTS IO tiT CSSehtiar requirenrents- wireir anmrar tests—arcoeHg colrstactea; anned or

performed for the biological evaluation of materials used in medical devices.

It has been developed to protect the welfare of animals used in the biological evaluation of materials
used in medical devices without compromising, indeed to help to ensure, the scientific validity of the
test results and the risk assessments that shall subsequently be performed.

This document focuses on the need to demonstrate that animal welfare is properly considered when
expertjudgement has to be exercised in relation to the biological evaluation of medical device materials,
and that the principles of humane experimental technique are demonstrably applied to the design and
conduct of animal tests.

This document requires that the need to perform animal tests is justified, and any pain, suffering,
distress or lasting harm that is caused during essential animal tests is minimized.

©1S0 2022 - All rights reserved 3
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This document sets out essential requirements that safeguard animal welfare by minimizing the pain
and distress caused when animal tests are considered or undertaken by:

establishing a framework that reflects the relevant ethical and, in many jurisdictions, the legal
considerations relating to the use of animals for experimental or other scientific purposes;

minimizing the number of animal tests by the appropriate use of literature searches, data-sharing,
validated replacement alternatives, and appropriate testing strategies and study designs;

minimizing any pain, suffering, distress and lasting harm caused to animals used in tests to evaluate
the biocompatibility of materials used in medical devices by requiring appropriate use of relevant

I'edUC(]ltOH and refinement alternatives;

— promoting consistent, high standards of accommodation and care to safeguard both the welfar
the anjmals used and the scientific validity and the reproducibility of the data generated,;

e of

— appropriate veterinary care program overseen by a qualified laboratory animalwveéterinarian is

implemented.

To these ends the design and conduct of animal tests to evaluate the biocompatibility of mater
used in mgdical devices shall be formed by, and incorporate, relevant stratégi€s for the replacem
reduction gnd refinement of animal tests.

Commissigning animal tests without seeking and obtaining this\<information, exercising t}
judgementf and implementing these measures does not comply with the essential requirements of
document.

NOTE These principles, and the essential requirements of thistdocument, can also be relevant to animal
for medical device training and development.

4.2 Justification for animal tests

When reqyired to make proper provision to ensure human safety, animal testing to enable the prq
biological ¢haracterization of materials used.i-medical devices is acceptable.

For the purposes of the ISO 10993 series, animal tests shall only be deemed to be justified when:

— the regulting data are not otherwise available, but are essential to properly characterize the
material in the context in whick/it is to be used;

— when ho suitable scientifically validated test method not involving the use of living animal
reasorjably and practieally available;

ials
ent,

ese
Lhis

use

per

test

— when jjelevant reduction and refinement strategies have been identified and implemented includiing,

if apprjopriate;‘obtaining test data from manufacturers and suppliers, and literature searcheg
toxicity and.biocompatibility data.

To avoid unwecessary duplication, before animal tests to evaluate the biocompatibility of matey

for

ials

used in medical devices are undertaken, a review of available, relevant information on the properties
of the test material shall be undertaken and documented. This shall include taking reasonable steps to

enable data sharing.

Animal tests are deemed to be justified only when:

— they have been shown to be relevant and reliable for the purposes for which they are undertaken;

— theresulting data are essential to properly characterize and evaluate the test material in the context

in which it is to be used in medical devices;

— noscientifically valid test method notrequiring the use of living animals is reasonably and practic
available;

ally
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— otherrelevant and appropriate strategies to minimize the pain, suffering, distress and lasting harm

4.3

caused to the animals that are used have been identified and implemented.

Competence of personnel

Animal tests shall be designed, conducted and interpreted by persons competent to discharge the
responsibilities assigned to them.

Animal tests shall be designed and conducted with the involvement of personnel with expertise in
veterinary science, laboratory animal science and medicine, and animal husbandry and care.

Det
pro

NO1
thos

hils of how staff are equipped by experience, qualification and training (including
fessional development) to satisfy these requirements shall be documented.

E1l

i.e. fhat they have an appropriate “culture of care”.

NOT

4.4

4.4

Thd
of t
test

As
toc
test

E2  For further information on assurance of training and competency, see 7:8.5 of Reference [

Planning and performance of animal tests

1 General

he study while minimizing the pain, suffering, distréss or lasting harm that can be prod
animals.

pecified in 4.2, animal testing shall only be undertaken when the information required
haracterize the test material, is not otherwise available and when no suitable scientificall
method not involving the use of living animals is reasonably and practically available.

Following consideration of relevant. afid reasonably available potential replacement, red

refi
sha
ton

NO'I
be d

Wh
ran
bot
har

4.4

hement strategies, and before anintal tests are undertaken, principal investigators and/(
| attest and document that no other replacement, reduction or refinement strategies aj
linimize the animal welfarécosts of the studies.

E In some instances pilot studies can be required to optimize study design before definitive
esigned and performed.

ere the provisienSof the ISO 10993 series require or permit that an informed choice be n
be of speciesystages of development or animal numbers for an animal test, the decisions
h safeguard-the scientific validity of the test and minimize any pain, suffering, distres:
n to theianimals used. The rationale for the decisions taken shall be documented.

2. Re-use

Although this document does not provide an objective specification, it is considered imj
e involved in the conduct of animal tests demonstrate a caring and respectful attitide to the ajimals used,

selection and design of animal tests shall be appropriate to meet the specific scientifid

continued

portant that

—_

objectives
iced to the

s essential
[y validated

Liction and
I Sponsors
e required

studies can

ade from a
taken shall
or lasting

The need to avoid undue cumulative welfare costs to the individual animals used shall be balanced
against the need to minimize the number of animals used.

Ing

eneral, an animal should not be used for more than one test.

Animals that have experienced pain and distress in the course of an animal test, or whose previous use

can

influence the outcome of further tests, shall not be re-used.

Re-use shall be consistent with the scientific objective and shall not impose unreasonable cumulative
welfare costs on the individual animal.

Any re-use shall be documented, giving summary details of the earlier use and confirming that the
requirements set out in this subclause are considered and met.
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4.5 Test strategy — Sequence of in vitro and in vivo tests

Testing strategies shall, as appropriate, adopt a tiered or hierarchical approach to minimize both the
amount of animal testing required and any pain or distress that can be caused when animal tests
are justified and undertaken. Specifically, unnecessary animal tests shall not be performed before
appropriate, scientifically valid, and reasonably and practically available preliminary in vitro tests
have been carried out, and the results evaluated.

Animal tests shall not be performed if the available data (e.g. from literature and/or database searches,
results from previous screening tests, validated in vitro tests, previous animal tests or any other
available relevant evidence) provide sufficient information on the biocompatibility of the test material
for a sound, relevant risk assessment to be undertaken.

The rationgle for the testing strategy shall be documented.
4.6 Animal care and accommodation

4.6.1 Gejneral

Purpose-bred animals shall be used whenever possible and specific justification is required for thefuse
of non-purpose bred animals.

When purjpose-bred animals are not used, the justification and details of the origin or source of|the
animals thpt are used shall be documented.

High standards of care and accommodation enhance the welfate’of the animals used and promote|the
scientific vplidity of animal testing. Animal care and accommaodation shall demonstrably, as a minimjum,
conform t¢ relevant relevant national or regional regulations, published national or internati¢nal
animal carf, accommodation and husbandry guidelines;

The relevapt guidelines or requirements shall be referenced, and evidence of compliance (or details of
non-compljance accompanied by an assessmentof‘its likely impact on the welfare of the animals ysed
and the validity of the data obtained) shall bé\explained, justified and documented.

Any compdnent of the husbandry system'that does not make best provision for the welfare of the fest
animals, cgn compromise the scientificivalidity of the test or inappropriately influence the naturg or
interpretation of the test result, shallbe documented.

Social spedies shall be housed-as’/stable, compatible pairs or groups unless single-housing is requjred
for veterinpry, husbandry, aniimal welfare or scientific reasons.

When it is fot possible to_pair- or group-house social species, the veterinary, husbandry, animal welfare
or scientific justification for the need for single housing and its duration shall be documented. [The
impact of the decision made on the scientific outcome should also be evaluated and documented.

Custom anfl pfactice shall not, of themselves, be deemed to be acceptable justifications.

NOTE eference [8] describes animal care and accommodation as a guideline.

4.6.2 Restraint

When animal tests require that animals be restrained, the degree, duration and nature of the restraint
shall be the minimum consistent with achieving the scientific objective, and shall be documented.

4.6.3 Surgical procedures

All surgical procedures shall be performed on anaesthetized animals, incorporating surgical principles
and practices with aseptic methods to minimize the incidence of intra-operative sepsis. The incidence
of surgical sepsis shall be documented.

6 © IS0 2022 - All rights reserved
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Proper provision and monitoring shall be made for the pre-, peri- and post-operative care of the animals,
including the responsible and effective use of analgesics in accordance with good contemporary clinical
veterinary practice. Non-pharmaceutical grade of chemicals shall not be used. The regimens followed

shall be documented.

4.7

4.7.

Humane end points

1 General

Humane end points are required to meet several eventualities and shall not be reserved only for animals

tha

Thd
a dd
Thd

The

Apq
pro

labgratory animal veterinarian. The provision of such treatments ahd/or the rationale for w

suc

Ani
tha
pro

are moribund or have other signs indicative of severe welfare problems.

welfare of all test animals and the conditions in which they are kept, shall be checked a
y by a competent person such as laboratory animal veterinarian and veterinargy cdre tr
findings and actions taken shall be documented.

observation schedule shall be intensified when significant adverse welfare’effects are e}

ropriate supportive, symptomatic and specific treatments shall be/provided to minim
blems arising in the course of an animal test and shall be as agreedwith, or directed by,

h treatments shall be documented.

mals experiencing severe pain or distress diagnosed by‘a qualified laboratory animal v¢
cannot be alleviated or justified as previously accepted by ethical review committ
ptly euthanized.

De

t
ser]]es and shall not be set as a required end point:for animal tests to determine the biocomy
medlical device materials.

Dod
test
can

4.7

Met
of ¢

animal.

Thd
con

Apq
ade

h (other than as the result of euthanasia) is not required to meet the requirements of the

umentation shall be maintained proyiding details of animals found dead in the coursg
s conducted to satisfy the requirements of the ISO 10993 series. In some instances, such o
represent a failure to identify ahdimplement all relevant refinement strategies.

2 Euthanasia

hods of euthanasia employed at the termination of animal tests shall produce rapid irrev|
pnsciousness and subsequent death without evidence of pain or distress and negative e

method of édthanasia selected and used shall be detailed and justified in documentatic
pliance with this document.

ropriate equipment shall be provided and properly maintained and the staff involvg
guately trained and technically competent.

least once
hined staff.

kpected.

ze welfare
a qualified
rithholding

bterinarian
be shall be

1SO 10993
atibility of

e of animal
ccurrences

brsible loss
ffect to the

n claiming

d shall be

4.8

Study documentation

The study documentation shall describe how the animal test requirements were determined and how
the animal tests were conducted. It shall be submitted to the relevant body when compliance with this
document is claimed.

The design of an animal test shall be specified and documented, prospectively, in a study protocol
detailing the animal tests to be performed and containing, if appropriate and relevant, the following:

a) the specific requirements and the scientific objectives to be attained by the test specified in the
ISO 10993 series;

© IS0 2022 - All rights reserved
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b) the available, relevant information about the composition and known properties of the material
under investigation and its use or intended use;

c) therationale and justification for using animals (see 4.2);
d) study documentation that shall include:
1) the test strategy (see 4.5);

2) the scientific justification for the species, stage of development, strain and numbers used,
including group sizes and the need for positive and negative controls (see 4.2 and 4.4.1);

3) the origin or source and health status of the animals to be used; specific justification shoulgl be
prpvided for the use of non-purpose bred animals (see 4.6.1);

4) defails of the care and husbandry systems (see 4.6.1);

5) a dletailed description of the procedures to be applied and the data to be gathered (see 4/4.1,
4.4.2,4.6.2 and 4.6.3);

6) the observation schedules and humane end points to be implemented;.ahd the contact defails
for key personnel (see 4.7);

7) thg method of euthanasia and the justification for the choice of method to be used (see 4.7.2);

—
<

8) details of the analytical and statistical methods to be applied.

4.9 Validlity of test results and mutual acceptance of data

Mutual acgeptance of test data can significantly reduce ahimal test requirements, and facilitate timely
and ethical regulatory decisions. Whenever possible,test methods shall be based on internationfally
recognized protocols and conducted in accordance with recognized quality assurance systems,| for
example, i accordance with the principles of good-laboratory practice.

8 © IS0 2022 - All rights reserved
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Annex A
(informative)

Rationale for the development of this document

A.1

General
Fenera:

Ideqlly, the essential requirements of the ISO 10993 series should be met without recoursg
tests.

Pe
the

ing the development, validation and regulatory acceptance of suitable replacement teg

A.2

Thd
the

Principles of humane animal care and use

se planning and performing animal tests should have an appropriate culture of care a
principle that the best science and the best animal welfare are inseparable.

Sperifically, good-faith efforts should be made both to reduce to the absolute minimum the
pain and distress that can be caused during animal testsyand to identify and eliminate we
assgciated with the production, care and use of animals for animal tests.

In mhany cases, expert judgement is required to balance conflicting considerations in order to
the[most refined and scientifically valid test str@tegy. Reduction and refinement strategies

be qonsidered concurrently rather than consécutively in order to minimize the animal welfaI'

At times, consideration must be given tothe selection of the appropriate test method and pr
a range of scientifically acceptable strategies. In some circumstances, the most refined opt
larger numbers of animals but more-humane end points, or fewer animals of a more sentie
Theg need for potential conflicts‘to 'be acknowledged and balanced on the basis of sound i
and expert judgement has to(be*borne in mind when interpreting the provisions relating t
and| refinement set out in the)ISO 10993 series. The final decision can be a matter of expert
butjthe imperative is to.énsure scientific validity while minimizing the costs in terms of aniny

For|that reason, thére should be transparency about the options considered, the factors w|
the|judgements_exercised in demonstrating that appropriate decisions were taken. When
professional judgement, investigators should therefore be prepared to justify what is don
donle and how it is done, in the supporting documentation.
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A.3 Replacement

A replacement alternative is generally accepted as any test method that replaces the use of living
vertebrate animals with insentient alternatives. For many aspects of the biological evaluation of
materials used in medical devices, validated replacement test methods are not currently available.

A.4 Reduction

Reduction is defined as reducing to the necessary minimum the number of animals to be used to meet
a defined scientific objective. It includes strategies that eliminate the need for unnecessary testing
(selection of only the appropriate animal tests and data-sharing to eliminate the need for duplicate
testing). Both the testing strategy (the order in which tests are undertaken and evaluated) and the

design of individual tests should be taken into account if this is to be realized in practice.
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The testing strategy should adopt a tiered or hierarchical approach. In vitro screening tests can at
times be used to identify materials not suited for use in some forms of medical device, and such in
vitro screening tests can obviate the need for confirmatory animal tests. In other circumstances, the
evaluation of one biological property can be predictive of others (e.g. strong skin irritants are also
likely to be ocular irritants), or the result of a pilot study can obviate the need for the use of additional
animals (e.g. evidence of marked ocular irritancy in a single rabbit can be sufficient to characterize the
test material).

The need for concurrent, as opposed to historical, control groups can be questioned. Where concurrent
controls are justified, consideration should be given to reducing the numbers of animals used by testing

a number T_WWMWMgmp—
tal design, including the data-streams captured and the means of statistical analysis.itili
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uction consideration when individual studies are planned and performed.

mbers should not be reduced at the expense of compromising the scientificrobjective (4
be conclusions being drawn or necessitating the test being repeated with-larger numbe
numbers be reduced if the consequential changes to the study design (é.g-more aggres
nd less humane end points) are likely to cause a disproportionate increase in the pain
ht will be caused to the animals that are used.

er hand, numbers should not be set to provide maximum statistical precision when this is
.

A.5 Re
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is considered to be the total measures taken t0-minimize the pain, suffering, distres
m to the animals that are used for animal tests. It can also be viewed more positivel
that are taken to improve the welfare of thé’animals that are used.

urposes, expert judgement is exercised\in selecting the most appropriate test method fi
Gcientifically valid test methods. Faced with a choice of reasonably and practically avail
ds capable of producing scientifically satisfactory results, the selection should be made
f which is the most refined. Custom and practice are not, of themselves, considered t
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rposes, expert judgeméntis exercised in selecting the most appropriate species and stag
nt. Faced with a choi¢é'of species or stages of development capable of producing scientific
y results, the speciés)and stage of development of least neurophysiological sensitivity (in
b ability to experience pain and distress) should be selected. Custom and practice should
Fes, be considered adequate justification.

efforts should be made to predict, when possible eliminate, recognize and manage
elfare ‘consequences and adverse effects (such as the immediate result of the intervent

nsequiences or foreseeable complications) that can be encountered during an animal tes.
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Surgical procedural training is essential. Good surgical technique includes asepsis, gentle tissue
handling, minimal dissection of tissue, appropriate use of instruments, effective haemostasis, and
correct use of suture materials and patterns. A laboratory animal veterinarian’s inherent responsibility
includes providing advice concerning surgical technique.

A number of disturbance indices and severity scoring systems have been developed and promoted to
assist in recognizing, recording and interpreting signs of welfare problems arising during the course
of animal tests. Consideration should be given to their use in animal tests performed to help evaluate
materials used in medical devices. Examples are listed in Annex B.

Appropriate observation schedules, and staff trained and competent to rapidly detect the onset of
problems and authorized to take appropriate and timely remedial action by a laboratory animal
veterinarian, are key considerations.
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A.6 Humane end points

Humane end points is a phrase used to capture the minimization of animal suffering by ensuring that
the earliest appropriate end points are applied. Sub-clinical end points shall be preferred to end points
producing significant morbidity.

Humane end points are required to meet several eventualities, for example, when:

the scientific objective has been realized;

— itis clear that the scientific objective cannot be realized (e.g. when some intercurrent problem has
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the welfare costs being encountered are more than can be justified by the need toyunc
test.

hany contexts, therefore, humane end points are not reserved only for animalsthat are m
e other clinical signs indicative of severe welfare problems. A procedure shall be in place
bmergency veterinary care. A laboratory animal veterinarian or veterinary care trained
ivailable to expeditiously assess the animal condition, treat the anifnal, investigate an t

Eh, or advise on euthanasia. In the case of a pressing health problem/if the researcher and

e staff cannot reach consensus on treatment or euthanasia, the ldboratory animal veterin
e the authority.

ropriate supportive, symptomatic and specific treatments’to manage welfare problem
course of an animal test should be pre-determined and-deployed.

Death (other than as the result of euthanasia) is.né® required as an end point for anim
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=

ermine the biocompatibility of medical device materials. Deaths of animals in the course o
1 be clearly recorded in documentation claiming compliance with the ISO 10993 series
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A.7 Animal accommodation

A.7.1 Accommodation and €are

Ideally the accommodation@nd care of animals in laboratories would enable them to meet their physical
needs and satisfy their behavioural drives.

A nfimber of factorsrelating to accommodation and care can impair the welfare of test aninpals and/or
conjpromise the validity of data obtained from animal tests. In general, the standard of accofnmodation
and| care shoulddninimize any stresses contingent upon animals being unable to meet thdir physical

nee

Just
how

ds or satisfy their behavioural drives.

' such departures (e.g. single housing of social species, failure to provide environmental e

can

ification is required for any departures from contemporary best practice, as is an explanation of

hrichment)

TreCTTIre-otrererrre v oy tIrrC-orrrrrrorrce ot

A number of nationally and internationally recognized guidelines on accommodation and care have
been produced and some examples are listed in References [1], [6], [8] and [19].

A7

.2 Environmental conditions

A number of environmental factors can impair the welfare of test animals and/or compromise the
validity of data obtained from animal tests.

Environmental factors (e.g. temperature, humidity, air quality) that can compromise the validity of the
data collected, or how it can be interpreted, should be considered when animal tests are planned. These
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