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Keeping Standards up-to-date 

Standards are living documents which reflect progress in science, technology and 
systems. To maintain their currency, all Standards are periodically reviewed, and 
new editions are published. Between editions, amendments may be issued. 
Standards may also be withdrawn. It is important that readers assure themselves 
they are using a current Standard, which should include any amendments which 
may have been published since the Standard was purchased. 

Detailed information about Standards can be found by visiting the Standards 
Australia web site at www.standards.com.au and looking up the relevant Standard 
in the on-line catalogue. 

Alternatively, the printed Catalogue provides information current at 1 January each 
year, and the monthly magazine, The Global Standard, has a full listing of revisions 
and amendments published each month. 

We also welcome suggestions for improvement in our Standards, and especially 
encourage readers to notify us immediately of any apparent inaccuracies or 
ambiguities. Contact us via email at mail@standards.com.au, or write to the Chief 
Executive, Standards Australia International Ltd, GPO Box 5420, Sydney, NSW 
2001. 

 

This Standard was issued in draft form for comment as DR 03116.
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PREFACE 

This Standard was prepared by the Australian members of the Joint Standards Australia/ 
Standards New Zealand Committee HE-012, Surgical Implants. After consultation with 
stakeholders in both countries, Standards Australia and Standards New Zealand decided to 
develop this Standard as an Australian, rather than an Australian/New Zealand Standard. 

This Standard is identical with and has been reproduced from EN 12442-3:2000, Animal 
tissues and their derivatives utilized in the manufacture of medical devices—Part 3: 
Validation of the elimination and/or inactivation of viruses and transmissible agents. 

The objective of this Standard is to specify requirements for the validation of elimination 
and/or inactivation of viruses and/or transmissible agents during the manufacture of medical 
devices (excluding in-vitro diagnostic medical devices) utilizing materials of animal origin. 
It is not applicable to bacteria, moulds and yeasts. 

The terms ‘normative’ and ‘informative’ are used to define the application of the annex to 
which they apply. A normative annex is an integral part of a standard, whereas an 
informative annex is only for information and guidance. 

As this Standard is reproduced from a European Standard, the following applies: 

(a) Its number does not appear on each page of text and its identity is shown only on the 
cover and title page. 

(b) In the source text ‘this European Standard’ should read ‘this Australian Standard’. 

(c) A full point substitutes for a comma when referring to a decimal marker.  

References to European Standards should be replaced by references to Australian or 
Australian/New Zealand Standards as follows: 

Reference to European Standard  Australian Standard 

EN   AS EN  

12442 Animal tissues and their derivatives 
utilized in the manufacture of 
medical devices 

 12442 Animal tissues and their derivatives 
utilized in the manufacture of 
medical devices 

12442-1 Part 1: Analysis and management 
of risk 

 12442.1 Part 1: Analysis and management 
of risk 

12442-2 Part 2: Controls on sourcing, 
collection and handling 

 12442.2 Part 2: Controls on sourcing, 
collection and handling 
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INTRODUCTION 

Certain medical devices may contain materials of animal origin. 

The use of animal tissues and derivatives will give performance characteristics 
expected to be superior to non-animal based materials such as metal, plastics or 
textiles. The range and quantities of materials of animal origin in medical devices 
vary. These materials may comprise a major part of the device (e.g. bovine/porcine 
heart valves, catgut sutures, haemostatic devices), a product coating or 
impregnation (e.g. heparin, gelatin, collagen), or aid the manufacturing stages of 
production (e.g. tallow). 

It is important to be aware that the exposure to a properly validated and accurately 
controlled method of inactivation is not the only factor associated with 
demonstrating product safety. Attention has also to be given to a number of factors 
including sourcing, collecting, handling, storage, processing, testing of tissues 
and/or cells of animal origin, and to the control of the environment in which the 
product is manufactured, assembled and packaged. The manufacturer should 
consider the fact that each manufacturing phase can contribute to contamination as 
well as elimination and/or inactivation of viruses and transmissible agents. 

For the safety of medical devices there are two complementary approaches (see 
AS EN 12442.1) that can be adopted to control the potential contamination of 
tissues. These typically are: 

a) selecting source material for minimal contamination with agents (see 
AS EN 12442.1 and AS EN 12442.2); 

b) testing the ability of the production processes to remove or inactivate agents 
(this Standard, AS EN 12442.3). 

Requirements for the quality system for the design, production, installation and 
servicing are given in the EN ISO 9000 and EN 46000 series of standards. These 
standards refer to certain manufacturing processes as ‘special’ if the results cannot 
be fully verified by subsequent inspection and testing of the product. The 
elimination and/or inactivation of viruses and transmissible agents is an example of 
a special process because process efficacy cannot be verified by inspection and 
testing of the product. For this reason, the following need to be considered in 
particular: 

• definition of the process(es) and materials to be used; 

• adequate inactivation validation before routine use;  

• performance monitoring of the process during manufacture;  

• appropriate equipment maintenance; 

• staff training, etc. 

Since many instances of contamination in the past have occurred with viruses, 
whose presence was not known or even suspected at the time of manufacture, an 
evaluation of the process can provide a measure of confidence that a wide range of 
viruses including unknown, harmful viruses, may be eliminated. Similar principles 
may apply to transmissible agents. 

NOTE: To show compliance with this Standard, its specified requirements should be 
fulfilled. The guidance given in the NOTES and informative Annexes is not 
obligatory and is not provided as a checklist for auditors. 
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NOTE 2: EN 550, EN 552, EN 554, ISO 14160 and EN 1174 may be relevant for
bacteria, moulds and yeast (see Bibliography).

1.2 This Part of EN 12442 does not cover the utilization of human tissues in medical
devices.

1.3 This Part of EN 12442 does not describe a quality assurance system for the control of
all stages of manufacture.

NOTE: Attention is drawn to the standards for quality systems (e.g. EN ISO 9001 and
EN 46001 or EN ISO 9002 and EN 46002, see Bibliography) which may be used to
control all stages of manufacture. It is not a requirement of this standard to apply a
complete quality system during manufacture but certain elements of such a system are
required and these are addressed at appropriate places in the text.

1.4 This Part of EN 12442 does not consider the effect of any method of elimination and/or
inactivation on the suitability of the medical device for its intended use.

1 Scope

1.1  This Part of EN 12442 specifies requirements for the validation of elimination and/or
inactivation of viruses and/or transmissible agents during the manufacture of medical devices
(excluding in-vitro diagnostic medical devices) utilizing materials of animal origin. It is not
applicable to bacteria, moulds and yeasts.

NOTE 1: Analysis and management of risk and conventional processes used for
sterilization, when used for the treatment of animal tissues for medical devices, have
not been shown to be completely effective in inactivating the causative agents of
spongiform encephalopathies. Selective sourcing is extremely important (see EN
12442-1 and EN 12442-2).
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2 Normative references

This European standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and
the publications are listed hereafter. For dated references, subsequent amendments to or
revisions of any of these publications apply to this European standard only when incorporated
in it by amendment or revision. For undated references the latest edition of the publication
referred to applies.

EN 12442-1 Animal tissues and their derivatives utilized in the manufacture of medical
devices - Part 1: Analysis and management of risk

NOTE: The Bibliography lists informative references. These informative references are
cited at the appropriate places in the text.

3 Terms and definitions

For the purposes of this Standard, the following terms and definitions apply.

3.1 
animal
all vertebrates including fish, amphibians, reptiles, birds and mammals,
excluding humans (Homo sapiens) [EN 12442-1 and EN 12442-2].

3.2 
elimination/removal
process by which the number of viruses and transmissible agents is reduced [EN 12442-1].

NOTE 1: The effectiveness of the process should be expressed mathematically in
terms of a reduction factor (See Annex E).

NOTE 2: Elimination/removal aims to prevent infection or pathogenic reaction caused
by viruses and/or transmissible agents.
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3.3
inactivation
process by which the ability to cause infection or pathogenic reaction by viruses and/or
transmissible agents is reduced [EN 12442-1 and EN 12442-2].

NOTE 1: The effectiveness of the process should be expressed mathematically in
terms of a reduction factor (see Annex E).

NOTE 2: Inactivation aims to prevent infection and replication of viruses and
transmissible agents.

3.4
medical device
any instrument, apparatus, appliance, material or other article, wether used alone or in
combination, including the software necessary for its proper application intended by the
manufacturer to be used for human beings for the purpose of:
- diagnosis, prevention, monitoring, treatment or alleviation of disease,
- diagnosis, monitoring, treatment, alleviation of or compensation for an injury or handicap,
- investigation, replacement or modification of the anatomy or of a physiological process,
- control of conception,
and which does not achieve its principal intended action in or on the human body by
pharmacological, immunological or metabolic means, but which may be assisted in its function
by such means.

NOTE: This definition is identical with that given in Council Directive 93/42/EEC.

3.5
model agent
virus or transmissible agent which displays a known resistance to physical and/or chemical
processing used as reference by analogy for the inactivation of relevant agents, and thereby
demonstrating the effectiveness of the process used for inactivation.

NOTE: Such models include viral models (RNA, DNA, enveloped, non-enveloped),
bacteriophage models and transmissible agent models.

3.6
overall reduction factor
sum of the reduction factors of the individual steps.

3.7
permissive cell
tissue culture cell that can become infected with the virus under study and in which that virus
replicates.

NOTE: There are no known tissue culture systems for transmissible agents.

3.8
reduction factor
ratio of the virus and transmissible agent load in the device prior to the inactivation and /or
elimination step and the virus and transmissible agent load after the inactivation and/or
elimination step when it is ready for the next step in the manufacturing process expressed as

www.standards.com.au                                                                                                                                                        Standards Australia
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the number of ten fold reduction (Log10.).

3.9 
relevant agent
virus or transmissible agent known to or likely to contaminate the source material or other
materials used in the manufacturing process.

3.10
revalidation
set of documented procedures to confirm an established validation.

3.11
scaled down process /scaling down
process at a specified reduced scale which simulates the performance parameters as used in
the full scale production process.

3.12
tissue
organization of cells and/or extra-cellular constituents [EN 12442-1 and EN 12442-2].

3.13
transmissible agents
unclassified pathogenic entities, prions and similar entities [EN 12442-1].

NOTE: e.g. BSE agent, scrapie agent.

3.14
validation 
documented procedure for obtaining, recording and interpreting the data required to show that
a process will consistently comply with predetermined specifications.

4 General requirements

4.1 Sourcing and manufacturing process

A documented system shall be established and maintained to control the source of raw
materials of animal origin.

NOTE 1: EN 12442-2 should be used to meet this requirement when practicable, to
control the source of raw materials of animal origin.

The manufacturing process shall be established and controlled to minimize the load of viruses
and transmissible agents in starting materials, intermediate products and finished products.

Appropriate documented procedures shall be applied to ensure that the validated processing
parameters are applied during routine manufacture.

NOTE 2: Employing a quality system complying with EN ISO 9001 and EN 46001 or
EN ISO 9002 and EN 46002 (see Bibliography) should be used to meet the
requirements of this clause. 
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