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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that
are members of ISO or IEC participate in the development of International Standards through
technical committees established by the respective organization to deal with particular fields of
technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also
take part in the work.

The proceglures used to develop this document and those intended for its further maintenanee
described |n the ISO/IEC Directives, Part 1. In particular, the different approval criteria ne¢ded
the differept types of document should be noted. This document was drafted in accordance ‘with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may:be the sub
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hame used in this document is information given for the convenience of users and does
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planation of the voluntary nature of standards, theymeaning of ISO specific terms
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parts in the ISO 22442 series can be found on the ISO website.

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

Certain medical devices utilize materials of animal origin.

Animal tissues and their derivatives are used in the design and manufacture of medical devices to
provide performance characteristics that have been chosen for advantages over non-animal based
materials. The range and quantities of materials of animal origin in medical devices vary. These
materials can comprise a major part of the device (e.g. bovine/porcine heart valves, bone substitutes
for use in dental or orthopaedic applications, haemostatic devices), can be a product coating or
impregnation (e.g. collagen, gelatine, heparin), or can be used in the device manufacturing process (e.g.

tall

ISO
and|

bw derivatives such as oleates and stearates, foetal calf serum, enzymes, culture media).

14971 is a general standard which specifies a process for a manufacturer by identifyi
hazardous situations associated with medical devices, including in vitro medical

estimate and evaluate the risks associated with those hazards, to control these risks and to 1
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guidance for the evaluation of medical devices manufactured utilizing afjmal tissues or
ch are non-viable or rendered non-viable.

5 document is intended to cover medical devices including active‘implantable medical d
mplantable infusion pumps.

5 document does not apply to in vitro diagnostic devices.
5 document can only be used in combination with ISO 14971 and is not a “stand-alone” st

E Compliance to this document is shown by fulfillirig its specified requirements. The guida|

hotes and the informative annexes is not normative and is not provided as a checklist for auditors.

hg hazards
Hevices, to
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ctiveness of the control throughout the life cycle. This document provides.additional requirements
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INTERNATIONAL STANDARD

ISO 22442-1:2020(E)

Medical devices utilizing animal tissues and their
derivatives —

Part 1:
Application of risk management

1

Thi
util
spe
ass
and

Scope

5 document applies to medical devices other than in vitro diagnostic medical devices ma
[zing materials of animal origin, which are non-viable or have been, frendered no
Cifies, in conjunction with ISO 14971, a procedure to identify the hazards)ahd hazardous
ciated with such devices, to estimate and evaluate the resulting risks, to control t
to monitor the effectiveness of that control. Furthermore, it outlines the decision proq

res

expected medical benefit as compared to available alternatives. This document is intended
reqpirements and guidance on risk management related to_the hazards typical of medi

ma
a)
b)
‘)
d)
For

Thi

multiplicity of factors, cannot be'set down in such an international standard except for some

der
der

Thi

of medical devices.

Thi

NOT
How
conf

dual risk acceptability, taking into account the balance of residuahrisk, as defined in ISO

ufactured utilizing animal tissues or derivatives such as:

contamination by bacteria, moulds or yeasts;

contamination by viruses;

contamination by agents causing transmissiblé spongiform encephalopathies (TSE);
material responsible for undesired pyregenic, immunological or toxicological reactions.
parasites and other unclassified pathoegenic entities, similar principles can apply.

5 document does not stipulate levels of acceptability which, because they are detern

vatives mentioned in Afinex C. Annex C stipulates levels of TSE risk acceptability
vatives, animal charcoal,milk and milk derivatives, wool derivatives and amino acids.

5 document does notspecify a quality management system for the control of all stages of

5 document-does not cover the utilization of human tissues in medical devices.

E1 dtisnotarequirement of this document to have a full quality management system during
rever, ‘attention is drawn to international standards for quality management systems (see ISO
rol-all stages of production or reprocessing of medical devices.

hufactured
n-viable. It
situations
hese risks,
ess for the
14971, and
to provide
ral devices

hined by a
particular
for tallow

production

anufacture.
13485) that

NOTE 2

2

For guidance on the application of this document, see Annex A.

Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk
management process

ISO

©IS

14971, Medical devices — Application of risk management to medical devices
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ISO 22442-2, Medical devices utilizing animal tissues and their derivatives — Part 2: Controls on sourcing,
collection and handling

ISO 22442-3, Medical devices utilizing animal tissues and their derivatives — Part 3: Validation of the
elimination and/or inactivation of viruses and transmissible spongiform encephalopathy (TSE) agents

3 Term

s and definitions

For the purposes of this document, the terms and definitions given in ISO 14971 and the following apply.

ISO and IE

IEC Ele
ISO On

3.1
animal
vertebrate
mollusc an

3.2
cell
smallest or
of its own §

3.3

derivative
substance
process of

EXAMPLE
3.4
eliminatid
removal
process by

Note 1 to en
mathematid

Note 2 to enftry: Eliminatiod aims to prevent infection or pathogenic reaction caused by transmissible agentsd.

3.5

ctropedia: available at http://www.electropedia.org/

line browsing platform: available at http://www.iso.or

d mammal] excluding humans (Homo sapiens)

ubstance in a suitable environment

Lhe medical device or is part of the final meédical device

Hyaluronic acid, collagen, gelatine, monoclonal antibodies, chitosan and albumin.

n

which the number of transmissible agents is reduced

Lry: The effectiveness gf the process for the elimination of viruses and TSE agents should be expre
ally in terms of a reduetion factor (see C.2 and ISO 22442-3:2007, Annex F).

inactivation

process by

whickpthe ability to cause infection or pathogenic reaction by a transmissible agent is redu

Note 1 to er]

. 4= - 1 H 1 dodkal £ - 4o a | o b dodel £arll H .l .
L HIAIILA T LCTHIITTIUIUGIL AT UdldUdSTS TUT UST I SUAlIUdIUIZ4tIUIT at LHIT TUITUWITS dUUT TS STh.

obtained from an animal (3.1) material which is involved directly in the manufactuf

or invertebrate [including amphibian, arthropod (e.g. crustacean), bird, coral, fish, reptile,

ganized unit of any living form which is capable of independent existence and of replacenpent

—

ng

bsed

ced

tryZ The effectiveness of the process for inactivation of viruses and TSE agents should be expre

bsed

mathematically in terms of a reduction factor (see ISO 22442-3:2007, Annex F).

Note 2 to entry: Inactivation aims to prevent infection by, and replication of, transmissible agents.

3.6

medical device
instrument, apparatus, implement, machine, appliance, implant, reagent for in vitro use, software,
material or other similar or related article, intended by the manufacturer to be used, alone or in
combination, for human beings, for one or more of the specific medical purpose(s) of

diagnosis, prevention, monitoring, treatment or alleviation of disease,

diagnosis, monitoring, treatment, alleviation of or compensation for an injury,

© IS0 2020 - All rights reserved
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investigation, replacement, modification, or support of the anatomy or of a physiological process,

supporting or sustaining life,
control of conception,

disinfection of medical devices,

providing information by means of in vitro examination of specimens derived from the human body,

and which does not achieve its primary intended action by pharmacological, immunological or metabolic

[SO

3.7
nor
hav

3.8
tec]
bin

39

b 1 to entry: Products which could be considered to be medical devices in some jurisdictions.but
de:

disinfection substances;

aids for persons with disabilities;

devices incorporating animal (3.1) and/or human tissues;

devices for in vitro fertilization or assisted reproduction technologies.

URCE: ISO 13485:2003, 3.7]

-viable
ing no potential for metabolism or multiplication

nical agreement
ling contract between two or more partiesithat assigns responsibilities for technical req

tissue

org

3.10

tra
bac

4

4.1
The

hnization of cells (3.2) and/or extra-cellular constituents

hsmissible agents
Leria, mould, yeast, parasites, viruses, TSE agents and unclassified pathogenic entities

Risk management process

General

requirements of ISO 14971 apply. Compliance with these requirements shall be

otin others

llirements

berified by

inspéetion of the appropriate documents, e.g. the risk management file.

The manufacturer shall justify the use of animal material (including the choice of animal species and
tissues) based on the residual risk acceptability, taking into account the balance of residual risk and
expected medical benefit, as compared to available alternatives.

NOTE

© IS0 2020 - All rights reserved
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4.2 Risk analysis

4.2.1 Identification of qualitative and quantitative characteristics related to the safety of
medical devices

4.2.1.1 Does the device come into contact with the patient or other persons?

The quantity of material, the contact surface area and the type(s) of material coming into contact with
body tissues or fluids as well as the type of body tissue or fluid it comes into contact with, shall be

addressed in the risk analysis. For TSE, guidance can be found in D.3.7.

NOTE 1 edical devices such as orthopaedic shoes or components such as leather straps that come
contact onlyf with intact skin represent a low infective risk.

NOTE 2 he quantity of material coming into contact is one of the factors in producing biological effects
[SO 10993 (fll parts) for the evaluation of such effects.

NOTE 3 he structure of animal tissues being processed can affect the inactivation~and/or eliminatio

transmissiblle agents, and the potential for retaining viable cells can be affected by the stfucture of the an
tissues and fderivatives being processed.

4.2.1.2 hat materials and/or components are incorporated in the medical device or are us
with, or ane in contact with, the medical device?

The follow|ng factors shall be addressed, if applicable:

a) if viable animal materials are utilized in the manufactute of the medical device, verification
the finpl medical device contains no viable animal material;

b) the intended use of any animal tissue or derivative;
c) geogrdphical source, species, age and feeding‘(including use of animal-derived protein) of anim|

d) veterimary control, conditions under whichthe animal materials are recovered, potential for cr
contarhination;

e) the type and anatomical source of\tissue;

f) the priduction process, particularly if it uses materials pooled from more than one animal;
g) the nature of material utilized in the medical device (e.g. intact tissue, highly purified derivativ
h) the mdthod of utilization or incorporation into the medical device.

In the casq of medical devices utilizing several relevant constituents (e.g. from various species, or|

into

See

n of
mal

ed

that

als;

DSS-

T
LS
b

igin

or tissues)|or several similar types of constituents produced using different methods, each individual

constituent siould be analysed separately.

4.2.1.3 Is the device supplied sterile or intended to be sterilized by the user or are other
microbiological controls applicable?

Given the biological nature of animal tissues or derivatives, variations in the bioburden of bacteria,

mould and yeast of the animal material shall be estimated.

NOTE See also ISO 11737-1 and ISO 14160.

4 © IS0 2020 - All rights reserved
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4.2.1.4 Are there unwanted outputs of substances?

The possible presence of toxic residue related to the manufacturing process utilized or degradation
by-products shall be addressed taking into account the physical characteristics (e.g. porosity,
heterogeneity) and chemical composition of animal tissues or derivatives.

NOTE See also ISO 10993-1, ISO 10993-9, ISO 10993-17,1SO 10993-18 and ISO/TS 10993-19.

4.2.2 Identification of hazards and hazardous situations

The possible hazards associated with animal tissues or derivatives shall be identified and documented.
Parficular attention shall be applied to possible hazards posed by animal tissues or derivatives with
regard to:

— |potential contamination by transmissible agents and their susceptibility torelimination and/or
inactivation during processing;

— |potential for contaminants on the finished material which can caus€) an undesired [pyrogenic,
immunological or toxicological reaction;

— |potential for the finished material itself to cause an undesired pyrogenic, immunplogical or
toxicological reaction.

4.3| Risk evaluation

In accordance with ISO 14971, all identified risks shall beievaluated. Biological safety shall b¢ evaluated
in dccordance with ISO 10993-1. Risk evaluation forztransmissible agents shall be implemented by
sepprately addressing the risks related to different categories of transmissible agenty. Annex B
identifies the main categories of risk that shouldbe considered. Regarding the TSE risk, ¢ompliance
with requirements specified in Annex C for cextain animal materials can indicate risk accepfability.

NOTE Annex C combines elements of risk evaluation and risk control.
4.4 Risk control

4.4{1 General
The risk control options@hall be documented and justified.

The flowchart in Aninex B gives an overview of the risk management process. If additiongl risks are
identified when using this document, the medical device manufacturer may choose to folloy any other
relgvant standard or any other route. The decision should be justified and documented.

4.4{2 Risk control for viruses and TSE agents

Risk ‘eontrol shall be implemented by separately addressing the risks related to different|categories
of viruses and TSE agents. After defining the characteristics of the product, the medical device
manufacturer shall comply with the relevant requirements of both ISO 22442-2 and ISO 22442-3. If
exceptions to 1SO 22442-2 and ISO 22442-3 are made, these exceptions shall be documented and
justified.

Tallow derivatives, animal charcoal, and amino acids that are acceptable for TSE risk as discussed in
Annex C, due to their processing and not their sourcing, shall also be considered to have acceptable risk
regarding viruses.

Regarding TSE risk, risk control measures specified in Annex C for certain animal materials shall be
applied where relevant. If the manufacturer considers any requirement not to be relevant, the rationale
and justification shall be documented.

© IS0 2020 - All rights reserved 5
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For medical devices where an inactivation process causes unacceptable degradation, manufacturers
may rely on [SO 22442-2 in order to meet the requirements of this document.

If the animal species is such that manufacturers cannot provide information on the animal sourcing,
to fully meet the requirements of ISO 22442-2, they shall demonstrate that the level of inactivation of
transmissible agents in a validated manufacturing process, as required in ISO 22442-3, is sufficient to
achieve an acceptable level of risk.”

NOTE Criteria and principles relevant to the management of TSE risks are described in Annex D. Annex D
contains information on relevant risk control measures.

4.4.3 RiIk control of other hazards

Risk contr¢l related to bacteria, moulds and yeasts, as well as undesired pyrogenic, immunological pnd
toxicologicpl reactions shall be implemented according to available standards.

Tallow derjivatives, animal charcoal, and amino acids that are acceptable for TSE risk’as discussefl in
Annex C, dpe to their processing and not their sourcing, shall also be considered to.have acceptable fisk
regarding bacteria, moulds and yeasts, subject to maintenance of proper storage.conditions.

The manufacturer shall conduct periodic microbiological studies to identify~and quantify the injtial
bioburden jof the incoming animal material for the production of the medigal device.

NOTE The following international standards can be relevant:

a) IS0 11135,1S0 11137 (all parts), ISO 11737-1, the ISO 13408 (all parts), ISO 14160, ISO 14937, 1SO 17664|and
ISO 17465-1, which can be relevant for bacteria, moulds and yeasts;

b) ISO 10993-2, ISO 10993-3, ISO 10993-4, ISO 10993-5, ISO 10993-6, 1SO 10993-7, ISO 10993-9, ISO 10993-10,
ISO 10p93-11, ISO 10993-12, ISO 10993-13, 1SO 10993-14, 1SO 10993-15, ISO 10993-16, 1SO 10993-17,
ISO 10p93-18, ISO/TS 10993-19 and ISO/TS 10993:207 which can be used to manage risks relatefl to
undesifed pyrogenic, immunological or toxicological Teactions.

The use of these documents is illustrated in Annex_B:
4.4.4 Repidual risk evaluation

4.4.4.1 (eneral

Residual risk evaluation shallbe-performed for each risk.

4.4.4.2 TSErisk

The TSE risk may beyjudged acceptable if the following criteria are both met, taking into account{the
availability of alterhative materials:

a) theredidual risk estimate indicates that the TSE risk has been controlled at an acceptable level;

b) the medical benefit arising from the intended use of the device is judged to outweigh the residual
risk estimate.

NOTE Guidance on risk management applicable to TSE agents is given in Annex D. Acceptability can be based
on conformity with requirements specific to some animal materials given in Annex C or requirements relevant to
sourcing, collection and handling of bovine materials given in ISO 22442-2:2020, Annex A.

Regarding the TSE residual risk, specific considerations are provided in Annex C. Some derivatives such
as tallow derivatives, animal charcoal, milk derivatives, wool derivatives and amino acids manufactured
according to conditions mentioned in Annex C are considered as presenting an acceptable TSE risk.

Where the TSE risk has not been controlled at a level that presents an acceptable level of risk to users
or recipients, the overall risk may only be judged acceptable when balanced by exceptional benefit and
feasibility considerations.

6 © IS0 2020 - All rights reserved
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4.5 Evaluation of overall residual risk acceptability

4.5.1 General

The evaluation of the overall residual risk acceptability shall take into account the balance between
the residual risk after implementation of all risk control measures and the expected medical benefit, as
compared to available alternatives. Where residual risks exist with regard to the contamination with
transmissible agents, the evaluation should specifically discuss the risks and benefits of

— using alternative materials that do not present the risk of contamination with these transmissible

t h theti tarial torialc £ th i ] i tarialc £
GHLeRES-SHEeA3S-Sthedcate i S-mate S Hei-otieraRHRa-Specie s RateH aS+Hhom human

origin, and

— |applying whole product alternatives for the same intended purposes.

Where the risk has not been controlled at a level that presents an acceptable 1év¢l of risk fo users or
recipients, the overall risk may only be judged acceptable when balanced by, exceptional penefit and
feagibility considerations.

4.5)2 Documentation

The rationale that the risk is acceptable shall be documented in the-risk management file.

4.6 Production and post-production information.system

Marnufacturers shall ensure that the system identifies changes in the zoonosis status of the chosen
soufce of animal materials. Any change in zoonoticstatus of the source material shall be copsidered in
the[risk management evaluation.

© IS0 2020 - All rights reserved 7


https://standardsiso.com/api/?name=7b3047ea5ffbe007a51678ce0457c21a

ISO 22442-1:2020(E)
Annex A
(informative)

Guidance on the application of this document

A.1 General

Wherever |n this document it is stated that something “be addressed”, the reader should either {
action to control the risk or justify in the risk management report why they have not done so.

A.2 Appllication to materials from animal sources

This docurhent is applicable to materials such as:

— porcing heart valves, bovine bones, cattle ligaments and bovine pericardium;

— derivatives of animal tissues, such as chondroitin sulfate obtained from shark and collagen derf
from hiides, and of animal blood or serum;

— materials produced in vivo by relevant animals, e.g. antibodies\itilized in the manufacturing prod

— startir]g materials such as bovine serum albumin, enzynies, culture media including those use
prepaije working cell banks, master cell banks or master seeds for products such as hyaluronic 3

A.3 Application to materials supplied by third parties

This docuipent can be applied when the matépials used by medical device manufacturers have b
prepared ffom animal sources by third pafties or subcontractors. An example is gelatine derived f
animal hides or bones. In considering the risks associated with the use of these products, the med
device manufacturers should seek ewvidence from their suppliers as to whether relevant requireme
of this doqument have been applied-in assessing the suitability of the animal material or whef
alternativg approaches were applied. The information obtained should be incorporated in the
management report relating to-the medical device, as appropriate, but may need to be supplemente
information supplied by thé’third party or subcontractor.

ake

ved

€SS,

d to
cid.
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Annex B
(informative)

Graphical representation of part of the risk management process
for medical devices utilizing animal material

See|Figure B.1 overleaf.

© IS0 2020 - All rights reserved 9
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Start
Y
Identify hazard and
| determine risk using
1SO 14971 and
1SO 22442-1
\ \ \ \/ \/
Rislerelated-to
Risk|related to Risk related to: unde_sired: .
pargsites and - bacteria Risk related Risk related to - pyrogenic lrea.ctlf)n

unglassified - moulds to viruses TSE agents - Immunologica

pathogenic entities - yeasts re.actlor?
- toxicplogical

reaction

Y \

Relevant parts of
ISO 10993 series
or other risk
control options

[SO 11135,1S0 11137,
ISO 11737-1, I1SO 13408, 1SO 22442 series

[SO 14160, ISO 14937, or other risk
[SO 17664, ISO 17665 .

(see also 4.4.3) control options

or other risk control options

\

Identify risk
reduction measures

Is the
balance between

medical benefit and No Reassess project? Yes
residual risk
acceptable?

Yes lNo

ACCEPTABLE ]_)EVICE: NON-ACCEPTABLE
prepare risk DEVICE
management report

\

Collect production
and post production
information

Figure B.1 — Graphical representation of part of the risk management process

This chart illustrates part of the risk management process in accordance with ISO 14971 and this
document. The risk management process should address all relevant risks shown in this chart.

© IS0 2020 - All rights reserved
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Annex C
(normative)

Special requirements for some animal materials considering the
risk management for TSE agents

C.1 General

Thd requirements of this annex do not obviate the need to undertake a risk assessment forf TSE risks,
including the requirements in Clause 4, as part of the risk assessment andrmanagement process
desfribed in ISO 14971.

Risk management can be addressed by processing, sourcing, or a _combination of bdth. Tallow
derjvatives, animal charcoal and amino acids are acceptable for TSE risk due to their prodessing and
not|their sourcing.

[SO| 22442-2:2020, Annex A, contains additional requirements relating to the applicatlon of this
document to bovine-sourced materials.

To flemonstrate compliance with the requirements of this document it is necessary to implement a
technical agreement between the medical device manufacturer and the animal materialfderivative
supplier (see [SO 22442-2:2020, Clause 6).

Furfher information on management of TSE riskican be found in Annex D.

C.Z Collagen
Collagen is a fibrous protein componeit of mammalian connective tissue.

For|collagen, documentation te:demonstrate compliance with this document shall be provifled, taking
intq account the relevant requirements of this annex.

When completing the risk management required by this document, consider the following.

— |For collagen proéduced from bone, the bone shall be sourced from countries with minimgl exposure
to bovine spengiform encephalopathy (BSE). Sourcing bone from countries with limited gxposure to
BSE shall bejustified by reference to other applicable risk control measures (see SO 22442-2:2020,
Annex.A)) 'Bone shall not be sourced from countries where infection with the BYE agent is
undetermined (s. OIE classification), unless from a low risk herd as defined in ISO 22447-2.

— |Fey collagen produced from bones, the manufacturing conditions specified for gelatine arg¢ applicable
(see L.3).

— Collagen produced from hides and skins does not usually present a significant TSE risk, provided
that cross-contamination with potentially infected materials, for example central nervous tissues,
is avoided during their procurement. To demonstrate compliance with the requirements of this
document, itis necessary to incorporate measures to prevent cross-contamination (see ISO 22442-2)
and to document the measures that are adopted in the technical agreement between the collagen
supplier and the medical device manufacturer to prevent such cross-contamination.

Collagen shall be obtained from animals declared as fit for human consumption (see ISO 22442-2).

© IS0 2020 - All rights reserved 11
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Source countries with “minimal exposure to BSE” should be interpreted as countries with negligible

BSE riskd,

or countries on the APHIS List?) or from low risk herds as defined in ISO 22442-2.

Source countries with “limited exposure to BSE” should be interpreted in the same way as countries
with controlled BSE risk as given in Footnote 1.

C.3 Gelatine derived from hides and bones

C.3.1 General

Gelatine i

a natural, soluble protein, gelling or non-gelling, obtained by the partial hydrolysi

collagen prjoduced from bones, hides and skins, tendons and sinews of animals.

For gelati

, documentation to demonstrate compliance with this document shall be provided, tal

into accounmt the relevant requirements listed in this annex.

Gelatine sh
When com

C.3.2 Hi
On the bas

all be obtained from animals declared as fit for human consumption.

bleting the risk evaluation and control required by this document, cansider C.3.2 to C.3.4

les as the starting material

s of current knowledge, hides used for gelatine production represent a safer source mate

when compared to bones.

Gelatine p
contamina
during the|
necessary
the measui
the gelatin

roduced from hides does not usually present a significant TSE risk provided that cr
Fion with potentially infected materials, for example central nervous tissues, is avoi
ir procurement. To demonstrate compliance with the requirements of this document,

of

12}

(ing

rial

DSS-
ded
it is

[0 incorporate measures to prevent cross-contamination (see ISO 22442-2) and to docunpent

es that are adopted to prevent such cross-eontamination in the technical agreement betw
b supplier and the medical device manufacturer.

C.3.3 Bopnes as the starting material

Where bor
parameter

Bone s
source
unless

NOTE 1

Skulls
cattle

es are used to manufacturé gelatine, the quality of the starting materials is the prin
that will ensure the safety of the final product. Therefore, the following shall be applied.

hall be sourced fromcountries with minimal or limited exposure to BSE. Bone shall no
d from countries where infection with the BSE agent is classified as undetermined by
from a low risk herd as defined in ISO 22442-2.

National legislation applies.

and spinal cords shall be removed from the collected bones (raw/starting material) fi
bf a specific age as defined.

NOTE 2

een

ary

t be
DIE,

fom

Mational legislation defines this process

— Additionally, vertebrae shall be removed from the raw/starting materials from cattle of all ages
from countries with limited exposure to BSE.

1

The European Union has published documents on geographical BSE risks for a number of countries which is

available on the website of the Scientific Steering Committee of the Commission of the European Union at: https://
ec.europa.eu/food/safety/biosafety/food_borne_diseases/tse bse_en

2)

The permitted list published by the Animal and Plant Health Inspection Service can be found at: https://www

.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-and-animal-product-import-information/animal-health

-status-of-regions

12

© IS0 2020 - All rights reserved


https://ec.europa.eu/food/safety/biosafety/food_borne_diseases/tse_bse_en
https://ec.europa.eu/food/safety/biosafety/food_borne_diseases/tse_bse_en
https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-and-animal-product-import-information/animal-health-status-of-regions
https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-and-animal-product-import-information/animal-health-status-of-regions
https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-and-animal-product-import-information/animal-health-status-of-regions
https://standardsiso.com/api/?name=7b3047ea5ffbe007a51678ce0457c21a

1SO 22442-1:2020(E)

C.3.4 Manufacturing methods

No specific measures with regard to the processing conditions are required for gelatine produced from
hides provided that control measures be put in place to avoid cross-contamination both during the
sourcing of the hides and during the manufacturing process (see C.3.2).

Where bones are used as the starting material, information about the manufacturing material is as
follows.

— Although the alkaline extraction process (prior to the finishing steps) has shown a slightly higher
inactivation/elimination capacity compared to the acid process, both the acid and the alkaline
manufacturing methods to produce the final gelatine have shown similar overall inhctivation/
elimination of TSE infectivity in the gelatine validation experiments. Studies have(shown that an
additional alkaline treatment (pH 13, at least 1 h) of the bones/ossein further inereades the TSE
inactivation/elimination capacity of the acid manufacturing process. The mantifacturer should
consider sourcing in countries with negligible TSE risk.

— |For a typical alkaline manufacturing process, bones are finely crushed dégreased with hot water
and demineralized with diluted hydrochloric acid (at a minimum of 4 %land pH < 1,5) oyler a period
of at least two days to produce the ossein. This is followed by an alkaline treatment with saturated
lime solution (atleast pH 12,5) for a period of atleast 20 d. The gelatine is extracted, washled, filtered
and concentrated. A flash heat treatment step using 138 °C to 140 °C for 4 s is applied. Bdvine bones
may also be treated by an acid process. The liming step is-then replaced by an acid pre-treatment
where the ossein is soaked overnight at pH < 4. In the heat/pressure process, the dried, [degreased,
crushed bones are autoclaved with saturated steam atapressure greater than 3 bar and § minimum
temperature of 133 °C for at least 20 min, followed by-extraction of the protein with hot{water. The
finishing steps for both the acid and heat/pressureprocess are similar to the alkaline process.

C.4 Bovine blood derivatives

C.4{1 General

Foefal bovine serum is commonly Wsed in cell cultures. Foetal bovine serum should be obthined from
foetuses harvested in abattoirs from healthy dams fit for human consumption and the wqmb should
be gompletely removed. The foetal blood shall be harvested in a dedicated space or area|by cardiac
puricture into a closed collection system using an aseptic technique.

New born calf serum js‘obtained from calves aged less than 20 d; calf serum from animals aged less
than 12 months. In the case of donor bovine serum, given that it can be derived from animals less than
36 months old, the"\BSE status of the donor herd shall be well defined and documented. Ih all cases,
serfim shall be ¢eHected according to specified protocols by personnel trained in these procpdures and
the [precautiens necessary to avoid cross-contamination with higher risk tissues.

For|bovineblood derivatives, documentation to demonstrate compliance with this documgnt shall be
proyided, taking into account the relevant requirements listed in this annex. When completing the risk

management required by this document, consider C42to C 4.4
C.4.2 Traceability

Traceability to the slaughterhouse shall be ensured for each batch of serum or plasma. Slaughterhouses
shall have available lists of farms from which the animals are sourced. If serum is produced from living
animals, records shall be available for each serum batch to ensure traceability to the farms and to the
individual animal. When traceability to the individual animal is not possible, this shall be justified in
the risk management file.

C.4.3 Geographical origin

Bovine blood shall be sourced from countries with minimal exposure to BSE unless otherwise justified
and authorized.

© IS0 2020 - All rights reserved 13
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C.4.4 Stunning methods

If blood is obtained from slaughtered animals, the method of slaughter is of importance to ensure
the safety of the material. It has been demonstrated that stunning by a captive bolt stunner with or
without pithing, as well as by pneumatic stunner, especially if it injects air, can destroy the brain and
disseminate brain material into the blood stream. There is evidence that non-penetrative stunning can
cause some central nervous system (CNS) embolism. The stunning methods shall be described for the
bovine blood collection process unless the material is sourced from a country of negligible geographical
BSE risk (see ISO 22442-2:2020, A.3.1).

Where sou
electro-nal

rcing of blood is from countries with limited exposure to BSE, a non-penetrative stunner or
cosis shall be used for slaughter of animals over 12 months of age. The use of non-penetrative

stunning s
the blood.

NOTE £
BSErisk (se
methods) a

hall be justified on the basis of an estimate of the risk of dissemination of brain particles

\dditional information on stunning techniques can be found in SSC opinion on stunnihg methods
e the risk of dissemination of brain particles into the blood and carcass when applyingcertain stun
Hopted at the meeting on 10-11 January 2002, https://ec.europa.eu/food/sités/food/files/saf

nto

and
hing
ety/

docs/sci-com_ssc_out245_en.pdf, and the Report of the EFSA Working Group on the BSE risk from dissemination

of brain paf
http://www

C.5 Tall

Tallow is
and bones

Tallow der

are thought unlikely to be infectious. For this reason, su¢h'materials manufactured under the condit

at least as
irrespectiv

derived. The following are examples of rigorousfprocesses:

ticles in the blood and carcass, and the question N° EFSA-Q-2003-122 adopted on 21 October 2
.efsa.europa.eu/en/efsajournal /pub/123).

pw derivatives

at obtained from tissues including subcutaneous, abdominal and inter-muscular ar

ivatives, such as glycerol and fatty acids, manufactured from tallow by rigorous proceg

rigorous as those given below shall be considered as presenting an acceptable TSE 1
e of the geographical origin and the nature of the tissues from which tallow derivatives

D04,

eas

ses,
ons
isk,
are

a) trans-g¢sterification or hydrolysis at natless than 200 °C for not less than 20 min under presqure
(glycerol, fatty acids and fatty acid esters production);
b) saponification with sodium hydroxide solution, at a concentration of 12 mol/1 (glycerol and Joap
produgtion):
1) baltch process: at netless than 95 °C for not less than 3 h;
2) coptinuous praocess: at notless than 140 °C, under pressure for not less than 8 min or equivalent;
c) distilltion at 200*°C.
C.6 Animal charcoal

Animal charcoal is prepared by carbonization of animal tissues, such as bones, using a temperature

2800 °C.

Irrespective of the geographical origin and the nature of the tissue, animal charcoal prepared under

these cond

itions shall be considered as presenting an acceptable TSE risk.

C.7 Milk and milk derivatives

Certain materials, including lactose, are extracted from whey, the spent liquid from cheese production
following coagulation. Coagulation can involve the use of calf rennet, an extract from abomasums,
or rennet derived from other ruminants. A risk assessment for lactose and other whey derivatives
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produced using calf rennet was performed3) and concluded that the TSE risk is negligible if the calf
rennet is produced in accordance with the process described in the CPMP risk assessment report(44],

Milk derivatives manufactured according to the conditions below are considered as presenting an
acceptable TSE risk:

— the milk is sourced from healthy animals under the same conditions as milk collected for human
consumption;

— no other ruminant-derived materials, with the exception of calf rennet, are used in the preparation
of such derivatives (e.g. pancreatic enzyme digests of casein).

NOTE National legislation can apply.

C.8 Wool and its derivatives

Wo¢l and its derivatives, such as lanolin and wool alcohols, shall be considered:in compliande with this
document, provided the wool is sourced from live healthy animals.

Wogl derivatives produced from wool that is sourced from slaughtered-animals declared "fitf for human
confumption” are considered as presenting an acceptable TSE risk‘if the manufacturing|process in
reldtion to pH, temperature and duration of treatment meets at léast one of the stipulated |processing
congditions listed below:

— |treatment at pH = 13 (initial; corresponding to concehtrations of sodium hydroxide =201 mol/l) at
260 °C for atleast 1 h; this normally occurs during thereflux stage of the organic-alkaline|treatment;

— |molecular distillation at 2220 °C under reducedpressure.

C.9 Amino acids
Amj|no acids can be obtained by hydrolysis of animal materials from various sources.

Amijno acids prepared using the fellowing processing conditions are considered as presenting an
accg¢ptable TSE risk:

— |amino acids produced from hides and skins by a process which involves exposure of the aterial to
a pH of 1 to 2, followed by a pH = 11, followed by heat treatment at 140 °C for 30 min at  bar;

— |the resulting amino“acids or peptides shall be filtered after production;

— |analysis shall-be performed using a validated and sensitive method to control any residual intact
macromelecules with a justified limit set.

C.1|0 Peptones

Peptones are partial hydrolysates of protein, achieved by enzymic or acid digestion. They are used
in microbiological culture media to support the nutritional requirements of micro-organisms, which
might be used as seed stocks or in industrial scale fermentations for the production of human and
veterinary medicinal products, including vaccines. There is considerable interest in the use of vegetable
protein as an alternative to animal sourced protein. However:

— where gelatin is used as the protein source material, reference is made to it in C.3;

— where casein is used as the protein source material, reference is made to it in C.7;

3) The committee for Proprietary Medicinal Products and its Biotechnology Working Party conducted a risk and
regulatory assessment of lactose prepared using calf rennet. The risk assessment included the source of the animals,
the excision of the abomasums and the availability of well-defined quality assurance procedures. The quality of any
milk replacers used as feed for the animal from which abomasums are obtained is particularly important.
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— where tissue of TSE-relevant animal species is the protein source material, the tissue must be
sourced from animals fit for consumption (see D.3.2) with a maximum age of 30 months old for
cattle from countries with a controlled BSE risk (Category B). The age of animals is of minimal
concern for animals from countries with a negligible BSE risk (Category A).
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Annex D
(informative)

Information relevant to the management of TSE risk

D.1—General

The naturally occurring TSEs include scrapie (in sheep and goats), chronic wasting diseas
deer and elk), BSE in cattle as well as Kuru and Creutzfeldt-Jakob disease (C]D) in humais. It
to detect agents causing these diseases in vivo. After latency periods of up to many years
caupe disease and, finally, lead to death. No means of therapy is known.

Curfrent information on the characteristics of the causative agents is limited:\These agents are

e (in mule-
is difficult
the agents

extremely

resistant to most of the chemical and physical procedures that inactivate conventional viy
do not induce a detectable immune response. There are natural barfiers that limit their

de
ha

ndent upon strain, dose, route of exposure and the specieg’barrier. Studies in laborat
shown that intracerebral inoculation is the most efficient Toute of transmission.

D.2 Risks for humans

There is considerable circumstantial evidence that\the variant form of human CJD (vC]D)
BSH and it is prudent to accept that the BSE agent can be transmitted to humans. This
therefore contains a number of requirements teensure that risks are controlled if biologicg
from species susceptible to TSE are used for the manufacture of medical devices. ]
proyides guidance that should be followed to minimize the risks of contamination. It ident
reqiirements elsewhere in this document are applicable and where information from other
relgvant. All devices should be considéred on a case-by-case basis.

D.3 Risk management for TSE agents

D.3.1 Principle

The
nun

safety of a medical device, in terms of its potential for passing on a TSE agent, is depe

animal'species used (see D.3.2);

geographical sourcing (see D.3.3);

uses. They

imterspecies
spread of transmissible agent, but they can be crossed under appropriate circumstances. Thjt is usually

ry animals

hrose from
document
| materials
'his annex
fies where
sources is

ndent on a

ber of factors. The eight most important factors below should be analysed, evaluated an¢l managed:

nature of starting tissue (see D.3.4);
slaughtering and processing controls to prevent cross-contamination (see D.3.5);

methods used to inactivate or remove TSE agents (see D.3.6);

D.3.7.1);

route of administration (see D.3.7.3).

© IS0 2020 - All rights reserved
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When manufacturers have the choice, the use of materials from non-TSE relevant animal species or

non-anima

| origin is preferred.

D.3.2 Animal species used (see ISO 22442-2)

The TSE risk is related to the source species, strains and nature of the starting tissue.

As the accumulation of TSE infectivity occurs over an incubation period of several years, sourcing from
young, healthy animals is considered to be a factor reducing the risk. The use of older animals can
increase the risk. Sourcing from animals under the age of 6 months can provide a reduced level of risk.

The use of
the risk an|
requireme

D.3.3 Ge

Certain fad
or derivati
determine

Manufactul
specific co
countries

-standard-
of permittg
labour and
(see Referd

fallen stock, emergency-slaughtered and TSE-suspected animals might substantially increase

d should be excluded. Risks of this nature are addressed by demonstrating conformity-y
hts in [SO 22442-2:2020, Annex A.

pgraphical sourcing (see ISO 22442-2)

tors influence the geographical risk of BSE infection associated with the uise of raw tiss
[ves from individual countries. They will apply particularly to BSE but)can also be use
risk from TSEs in other species.

Irers should take into account published assessments relating to BSE risks associated
lintries. For example, the OIE has published documents on the)BSE status for a numbe
[the OIE terrestrial code relating to BSE is available at/http://www.oie.int/internati
Ketting /terrestrial-code/).The United States departmenf/of’agriculture has published a
d and unauthorized source countries [(see Annex C, Footnote 5)]. Japan’s ministry of heg
welfare has also published a similar list of permitted and unauthorized source count
nce [47]).

D.3.4 Nature of starting tissue

The manuf]
of starting|
a veterina
possible, a
classified 2
alternative

A classific
establisheq
classificati
20100431, R
available, 4

In Tables D)
+ presen
NT
NA
?
0)
[

uncert

acturer should take into account the classification of the hazards relating to different ty

ian and the animal carcass should’be certified as fit for human consumption, wheng
Ccording to local custom and practice. The manufacturer should not source animal tis
s having potentially high TSE infectivity. The only exception is if there is an absence o
starting tissue and therezare significant medical benefits for the patient.

htion of the hazardswreélating to different types of animal starting material has b
| and approved by, the World Health Organizationl42], Tables D.1 to D.3 are based on the W
bn of tissues in@2006, and WHO Tables on Tissue Infectivity Distribution in TSE updz:
isk assessmerits should be revised in the light of more recent information, as it beco
nd should take into account the level of uncertainty inherent in the data available.

1, D.2<anhd D.3, the following data entry symbols are used:

ce-ofinfectivity or PrPTSE4);

vith

ues
1 to

vith
r of
nal
list
Ith,
ries

pes

tissue. Sourcing of animal tissue shguld be subject to control and individual inspection by

ver
sue
[ an

een
'HO
ted
mes

absence of detectable infectivity of PrPTSE;
not tested;

not applicable;

ain interpretation;

limited or preliminary data;

oding gene or PrPTSE amplification methods.

4)

18

PrPTSE = prion protein - TSE infectious isoform

infectivity or PrPTSE data based exclusively on bioassays in transgenic (Tg) mice over-expressing
the PrP-enc
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The placement of a given tissue in one or another category can be disease-specific and subject to
revision as new data accumulate from increasingly sensitive tests. In fact, it is conceivable that the
detection of infectivity using transgenic mice that over-express genes encoding various prion proteins,
or the detection of PrPTSE using some newly developed amplification methods, might prove to be more
sensitive than transmission studies in wild-type bioassay animals, and thus may not correlate with

dise

ase transmission in nature.

It is critically important to understand that categories of infectivity are not the same as categories of
risk, which require consideration not only of the level of infectivity in tissue, but also of the amount
of tissue to which a person or animal is exposed, and the route by which infection is transmitted. For

exa the risk of
trajmsmission by instrument cross-contamination during surgical procedures (e.g. neurosurgery versus
gengral surgery), it is only one determinant of the risk of transmission by blood transfusions, in which
ge amount of low-infectivity blood is administered intravenously, or the risk of|tfansmission by
foodlstuffs that, irrespective of high or low infectivity, involves a comparatively inefficient oral route of
infdction.
Table D.1 — Category A: High-infectivity tissues
CNS tissues that attain a high titer of infectivity in the lateDstages of all TSEs
and certain tissues that are anatomically associated with the CNS
Tissues Humans Cattle Sheep ahd goats
vCJD Other TSEs BSE Scrapie
Infectivity?| PrPTSE | Infectivity? | PrPTSE\ |Infectivity?| PrPTSE | Infectivity | PrPTSE
Brdin + + + + + + + +
Spihal cord + + + + + + + +
Retfina NT + + + + NT NT +
Optic nerveP NT + NI + + NT NT +
Spihal ganglia + + NT + + NT + +
Trigeminal ganglia + + NT + + + NT +
Pitfitary gland¢ NT + + + - + + +
Dura mater¢ NT ) + - NT NT NT NT
2 |Infectivity bioassays of human tissues have been conducted in either primates or mice (or both); bioasdays of cattle
tisspies have been conducted in ‘either cattle or mice (or both); and most bioassays of sheep and/or goat tissu¢s have been
conflucted only in mice. In regards to sheep and goats not all results are consistent for both species; for exampje, two goats
(buf no sheep) have contrdeted BSE naturally.
b 11n experimental modéls of TSE, the optic nerve has been shown to be a route of neuroinvasion and contairs high titres
of ipfectivity.
¢ |No experimental data about infectivity in the human pituitary gland or dura mater have been reported, Hut cadaveric
durp mater alograft patches, and growth hormone derived from cadaveric pituitaries have transmittedl disease to
hundreds.of'people and therefore must be included in the category of high-risk tissues.
Table D.2 — Category B: Lower-infectivity tissnes
Peripheral tissues that have tested positive for infectivity and/or PrPTSE in at least one form of TSE
Tissues Humans Cattle Sheep and goats
vCJD Other TSEs BSE Scrapie
Infectivity | PrPTSE | Infectivity | PrPTSE | Infectivity | PrPTSE | Infectivity | PrPTSE
Peripheral nervous
system
Peripheral nerves + + ) + [+] + + +
Autonomic ganglia? NT + NT =) NT + NT +
Lymphoreticular tissues
Spleen + + + + - - + +
© IS0 2020 - All rights reserved 19
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Table D.2 (continued)

Peripheral tissues that have tested positive for infectivity and/or PrPTSE in at least one form of TSE

Tissues Humans Cattle Sheep and goats
vCJD Other TSEs BSE Scrapie
Infectivity | PrPTSE | Infectivity | PrPTSE | Infectivity | PrPTSE | Infectivity | PrPTSE
Lymph nodes + + + - - - + +
Tonsil + + NT - + - + +
Nictitating membrane NA NA NA NA + - [+] +
Thymus . NT + NT - - NT + +
Alimentary {ractb QD
Esophagus NT - NT - - NT [+] A \
Fore-stomah¢ NA NA NA NA - NT [+}\3.l/ 4
(ruminants pnly) A
Stomach/abomasum NT - NT - - NT '\b‘m H
Duodenum NT - NT - - - N 4
Jejunumd NT + NT - - m‘ v [+] n
lleumd NT + NT - + \%Y + n
Appendix (@] + NT - NA rs\\\ NA NA NA
Colon/caecymd NT + NT - ;Q -~ - + e
Rectum [+] + NT NT AND NT NT 4
Reproductivp tissues \\‘
Placenta® NT - Q) - $\\)‘ - NT + K
Ovaryf NT - NT R - NT - -
Uterusf NT - NT [\ - - NT - -
Other tissue$ ’\\Q)
Mammary gland/udderfs NT - N 1}[%\\ - - NT - +
Skinth NT ~#) | NT - - NT - |
Adipose tisdue NT - Ve - - NT NT N
Heart/peridardium NT = U - - - NT - NT
Lung NT O + - - NT - -
Liverf Nt (D - + - - NT + i
Kidneyfi I\FF\\") - + - - - [+] +
Adrenal \O;‘l‘j + - - [+] + + 1
Pancreasf G Nt - NT - - NT + N
Bone marrofw’ O}) - - =) - ) NT + NT
Skeletal mugclek A?”\ NT + =) + ) NT + 4+
Tongue! AV NT - NT - - NT [+] |
Blood vesse|s ,(?”\ NT + NT + - NT NT H
Nasal mucofaliv * NT NT NT v - NT . |
Salivary gland NT - NT - - NT + NT
Cornea® NT - + - NT NT NT NT
Body fluids
CSF - - + - - NT + -
Blood® + ? - ? - ? + ?
Saliva NT - - NT NT NT - NT
Milkp NT NT ) NT - - + [+]
Urined NT - - - - NT - -
Fecesd NT NT - NT - NT - NT
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Table D.2 (continued)

Peripheral tissues that have tested positive for infectivity and/or PrPTSE in at least one form of TSE

Tissues Humans Cattle Sheep and goats
vCJD Other TSEs BSE Scrapie
Infectivity | PrPTSE | Infectivity | PrPTSE | Infectivity | PrPTSE | Infectivity | PrPTSE

a In cattle, PrPTSE s reported to be inconsistently present in the enteric plexus in the distal ileum, but immunohistochemical exam-
ination of tissues from a single ‘fallen stock’ case of BSE in Japan suggested (albeit equivocally) involvement of myenteric plexuses

throughout the small and large intestine.

b InvCJD, PrPTSE is limited to gut-associated lymphoid and nervous tissue (mucosa, muscle, and serosa are negative).
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ttle (and sometimes sheep) is also a source of rennet.

hen alarge BSE oral dose was used to infect cattle experimentally, infectivity was detected in the jejunum and theile
tion in Tg mice overexpressing PrP. PrPTSE was detected at low incidence in lymphoid tissue of ileum and has been de
lower frequency in jejuna lymphoid tissue of cattle similarly infected by the oral route.

kingle report of transmission of sporadic CJD infectivity from human placenta has never been confirmed/and is consig

f PyPTSE was detected by immunoblot in the dura mater of a vC]D patient who died in the US after @n phusually long incub

(oth
exa

g P

er positive tissues: skin, kidney, liver, pancreas, ovary and uterus). It must be mentioned thateartlier studies of numer
hined in the UK reported all of these tissues to be negative.

PTSE has been detected in scrapie-infected sheep with chronic mastitis, but not frontinfected sheep without mastitis

h Sfudies in hamsters orally infected with scrapie revealed that PrPTSE deposition irl skin was primarily located within s
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s,
PTSE detected by immunocytochemistry in the renal pelvis of scrapie-infectéd sheep.
ingle positive marrow in multiple transmission attempts from cattle erally dosed with BSE-infected brain.

scle homogenates have not transmitted disease to primates from hiumans with sCJD, or to cattle from cattle with BSH
hcerebral inoculation of a semitendinosus muscle homogenate {(inctuding nervous and lymphatic elements) from a sin
has transmitted disease to PrP over-expressing transgenic mice at a rate indicative of only trace levels of infectivity.

ished and unpublished studies have reported the presence-0fPrPTSE in skeletal muscle in experimental rodent model
vC]D, in experimental and natural infections of sheep and\goats, in sheep orally dosed with BSE, and in humans with
vC]D. Bioassays to determine whether PrPTSE js associated with transmissibility in these experimental or natural inff
ress.

cattle, infectivity bioassay was negative, butthe presence of PrPTSE in palatine tonsil has raised concern about possil
hgual tonsillar tissue at the base of the tongue.that may not be removed at slaughter. In sheep naturally infected with
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nimals had detectable PrPTSE in the tongue

mited chiefly to regions involved inolfactory sensory reception.
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bcause only one or two cases of CJD have been plausibly attributed to corneal transplants among hundreds of thousar|ds of recip-
5, cornea is categorized as a lowerrisk tissue; other anterior chamber tissues (lens, aqueous humour, iris, conjunctiva) have been
bd with a negative result bothin vC]JD and other human TSEs, and there is no epidemiological evidence that they havepeen associ-
with iatrogenic disease trahsmission.
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mery
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the fac €sting of specimens from naturally mnfected humans or animals), the expert group of
WHO felt that it was still too early to evaluate the validity of these tests with sufficient confidence to permit either a negative or posi-
tive conclusion.

wealth of data from studies of blood infectivity in experimental rodent models of TSE have been extended by recent sfudies docu-
ting infectivity in the)blood of sheep with naturally occurring scrapie and in sheep transfused with blood from BSE irjfected cattle;
(from epidemiological observations) in the red cell fraction (which includes significant amounts of both plasma and lgukocytes) of
blood donors iirthe pre-clinical phase of vC]D infections]. Plasma Factor VIII administration has also been potentialll implicated
Kubclinical‘case of vC]D in a haemophilia patient. Blood has not been shown to transmit disease from humans with anly form of

P Evidence thatinfectivity is not present in milk from BSE-infected bovines includes temporo-spatial epidemiologic observations
failing to detect maternal transmission to calves suckled for long periods; clinical observations of over a hundred calves suckled by
infected cows that have not developed BSE; and experimental observations that milk from infected cows reared to an age exceeding
the minimum incubation period has not transmitted disease when administered intracerebrally or orally to mice. Also, PrPTSE has not
been detected in milk from cattle incubating BSE following experimental oral challenge. However, low levels (ug to ng/L) of normal
PrP have been detected in milk from both animals and humans. PrPTSE has been detected in the mammary glands of scrapie-infected
sheep with chronic mastitis, and very recently it has been reported that milk (which in some cases also contained colostrum) from
scrapie-infected sheep transmitted disease to healthy animals.

4 Recentbioassays in Tg mice have transmitted disease from both urine and feces. In addition, mice with lymphocytic nephritis that
were experimentally infected with scrapie shed both PrPTSE and infectivity in urine, when bioassayed in Tg mice. Very low levels of
infectivity have also been detected in the urine (and histologically normal kidneys) of hamsters experimentally infected with scrapie.
Finally, in an experimental scrapie-hamster model, oral dosing resulted in infectious feces when bioassayed in Tg mice over-express-
ing PrP.
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