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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 proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
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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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

(eg

ISO
and|

tallow derivatives such as oleates and stearates, foetal calf serum, enzymes, culture me

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 theseyrisks and

the
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Thi
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effectiveness of the control throughout the life cycle. This part of ISO 22442 provides
1irements and guidance for the evaluation of medical devices manufactured utilizing ani
erivatives which are non-viable or rendered non-viable.

5 part of ISO 22442 is intended to cover medical devices inclading active implantak
ices such as implantable infusion pumps.

5 part of [ISO 22442 does not apply to in vitro diagnostic deviges.
b part of ISO 22442 can only be used in combination withiISO 14971 and is not a “standalong

how compliance with this part of ISO 22442, its“specified requirements should be fu

guiglance given in the Notes and informative annexes-is not normative and is not provided as
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Medical devices utilizing animal tissues and their
derivatives —

Part 1:
Application of risk management
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Scope

5 part of ISO 22442 applies to medical devices other than in vitro diagnostic medi
ufactured utilizing materials of animal origin, which are non-viable or haye’been ren
le. It specifies, in conjunction with ISO 14971, a procedure to identify the*hazards and
ations associated with such devices, to estimate and evaluate the resulting risks, to co
s, and to monitor the effectiveness of that control. Furthermore, it outlines the decision
residual risk acceptability, taking into account the balance of residual risk, as defined in
expected medical benefit as compared to available alternatives,This part of ISO 22442
rovide requirements and guidance on risk management related to the hazards typical
ices manufactured utilizing animal tissues or derivatives-such as

contamination by bacteria, moulds or yeasts;

contamination by viruses;

contamination by agents causing Transmissible Spongiform Encephalopathies (TSE);
material responsible for undesired pyregenic, immunological or toxicological reactions.
parasites and other unclassified pathogenic entities, similar principles can apply.

5 part of ISO 22442 does not stipulate levels of acceptability which, because they are (
h multiplicity of factors, canhot be set down in such an International Standard excep

tal devices
Hered non-
hazardous

htrol these

process for
ISO 14971,
s intended
of medical

etermined
t for some

Licular derivatives mentjoned in Annex C. Annex C stipulates levels of TSE risk accep
bw derivatives, animal ¢harcoal, milk and milk derivatives, wool derivatives and amino

5 part of ISO 224427does not specify a quality management system for the control of a
duction of medicaldevices.

5 part of 1SQ,22442 does not cover the utilization of human tissues in medical devices.

E1 dtis not a requirement of this part of ISO 22442 to have a full quality management sy
ufactute. However, attention is drawn to International Standards for quality managemsd

(sed

ability for
ids.

1 stages of

tem during
nt systems

80 13485) that control all stages of production or reprocessing of medical devices.

NOTE 2

2

For guidance on the application of this part of [ISO 22442, 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

02015 - All rights reserved
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[SO 22442-2, Medical devices utilizing animal tissues and their derivatives — Part 2: Control on sourcing,
collection and handling

ISO 22442-3, Medical devices utilizing animal tissues and their derivatives — Part 3: Validation of the

elimination

3 Term

and/or inactivation of viruses and transmissible spongiform encephalopathy (TSE) agents

s and definitions

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

3.1
animal
any vertel
reptile, mo

3.2
cell
smallest or
of its own §

3.3
derivativeg
substance

EXAMPLE

3.4
eliminatid
removal py

Note 1toen
mathematid

Note 2 to enftry: Elimination aims to prevent infection or pathogenic reaction caused by transmissible agentd.

3.5

rate or invertebrate [including amphibian, arthropod (e.g. crustacean), bird, céral, {
[lusc and mammal] excluding humans (Homo sapiens)

ubstance in a suitable environment

bbtained from an animal material by a manufacturing process

Hyaluronic acid, collagen, gelatine, monoclonal antibodjies, chitosan, albumin.

n
ocess by which the number of transmissible agents is reduced

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

inactivation

process by

Note 1 to e
mathematid

which the ability to cause infection or pathogenic reaction by a transmissible agent is redy

try: The effectiveness-of the process for inactivation of viruses and TSE agents should be expre
ally in terms of a reduction factor (see ISO 22442-3:2007, Annex F).

Note 2 to enftry: Inactivatien-aims to prevent infection by, and replication of, transmissible agents.

3.6
medical d

bvice

any instr
software,

ént,’ apparatus, implement, machine, appliance, implant, in vitro reagent or calibrgtor,
LIE] ] il lated article | tod hy i} ; ] | alonk or

in combination, for human beings for one or more of the specific purpose(s):

contro

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

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

supporting or sustaining life;

1 of conception;

disinfection of medical devices;

ish,

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

bsed

ced

bsed

investigation, replacement, modification, or support of the anatomy or of a physiological process;

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=13662b7b86bd4f6650abfb5c75ac1561

IS0 22442-1:2015(E)

— providing information for medical purposes by means of in vitro examination of specimens derived
from the human body;

and which does not achieve its primary intended action in or on the human body by pharmacological,
immunological or metabolic means, but which may be assisted in its intended function by such means

Note 1 to entry: This definition has been developed by the Global Harmonization Task Force (GHTF)[40]
Note 2 to entry: This part of ISO 22442 does not apply to in vitro diagnostic devices.
3.7

non-viable
havjing no potential for metabolism or multiplication

3.8
technical agreement
bindling contract between two or more parties that assigns responsibilities for technical requirements

3.9
tisque
orghnization of cells and/or extra-cellular constituents

3.10
trapsmissible agents
bacteria, mould, yeast, parasites, viruses, TSE agents and unclassified pathogenic entities

4 |Risk management process

4.1] General

Thg manufacturer shall justify the use of,aniimal material (including the choice of animal dpecies and
tisspes) based on the residual risk acceptability, taking into account the balance of residupl risk and
expected medical benefit, as compared:to available alternatives.

The requirements of ISO 14971 and 4.2 to 4.5 apply. Compliance with these requiremenits shall be
verlfied by inspection of the risk'-management file.

NOTE Further discussion” of medical benefits and the risk/benefit analysis can bq found in
ISO[14971:2007, D.6.

4.2| Risk analysis

4.2/1 Identification of qualitative and quantitative characteristics related to the safety of
meglicalidevices

4 2 11 Noecctha davicn coxan 1t comta ot aath tha ot nnt A Ath ap e o)
i tTE oL tre-aevice-coe-Hito-corracewitthe-pate it oot rpersons:

The quantity of material, the contact surface area and the type(s) of the 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.

NOTE1 Medical devices such as orthopaedic shoes or components such as leather straps that come into
contact only with intact skin represent a low infective risk.

NOTE 2  The quantity of material coming into contact is one of the factors in producing biological effects.
See ISO 10993 (all parts) for the evaluation of such effects.

NOTE 3 The structure of animal tissues being processed can affect the inactivation and/or elimination of

transmissible agents, and the potential for retaining viable cells can be affected by the structure of the animal
tissues and derivatives being processed.

© IS0 2015 - All rights reserved 3
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4.2.1.2 What materials and/or components are incorporated in the medical device or are used with, or
are in contact with, the medical device?

The following factors shall be addressed, if applicable:

a) if viable animal materials are utilized in the manufacture of the medical device, verification that
the final medical device contains no viable animal material;

b) the intended use of any animal tissue or derivative;

c) geographical source, species, age and feeding (including use of animal-derived protein) of animals;

d) Veterilllary control, conditions under which the animal materials are recovered, potential foréespss-
contarhination;

e) the tyle and anatomical source of tissue;

f) the production 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 derivatiye);

h) the mdthod of utilization or incorporation into the medical device.

In the casd of medical devices utilizing several relevant constituents (€,g.-from various species, orjgin

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

constituenft should be analysed separately.

4.2.1.3 I§thedevice supplied sterile or intended to be sterilized by the user or are other microbiological

controls ap

Given the
mould and

q

J

NOTE

4214 A

The possih
by-product
heterogene

q

J

NOTE

4.2.2 Id¢

The possi
documents¢
derivative

plicable?

biological nature of animal tissues or derivatives, variations in the bioburden of bactg
yeast of the animal material shall be estimated.

ee also ISO 11737-1 and ISO 14160.

re there unwanted outputs of substances?

ee also IS0 10993<1) 1SO 10993-9, IS0 10993-17,1SO 10993-18 and 1SO 10993-109.

ble hazards associated with animal tissues or derivatives shall be identified

le presence of toxic residug related to the manufacturing process utilized or degradat
s shall be addressed‘\taking into account the physical characteristics (e.g. poro
ity) and chemical composition of animal tissues or derivatives.

ntification’of hazards and hazardous situations

d.”Particular attention shall be applied to possible hazards posed by animal tissue

ria,

—

on
Gity,

and
5 Or

with regard to

inactivation during processing;

immun

ological or toxicological reaction;

toxicological reaction.

potential contamination by transmissible agents and their susceptibility to elimination and/or

potential for contaminants on the finished material which can cause an undesired pyrogenic,

potential for the finished material itself to cause an undesired pyrogenic, immunological or
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4.3 Risk evaluation

In accordance with ISO 14971, all identified risks shall be evaluated. Biological safety shall be evaluated
in accordance with ISO 10993-1. Risk evaluation for transmissible agents shall be implemented by
separately addressing the risks related to different categories of transmissible agents. Annex B
identifies the main categories of risk that should be considered. Regarding the TSE risk, compliance
with requirements specified in Annex C for certain animal materials can indicate risk acceptability.

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

4.4—Risk control

IO T CUITItrUT

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

The flowchart in Annex B gives an overview of the risk management process. If additiongl risks are
identified when using this part of ISO 22442, the medical device manufacturer may choode to follow
anylother relevant standard or any other route. The decision should be justified and documgnted.

4.4)2 Risk control for viruses and TSE agents

Risk control shall be implemented by separately addressingthe risks related to different cqtegories of
viryses and TSE agents. After defining the characteristics ofthe product, the medical device mgnufacturer
shall comply with the relevant requirements of both ISQ..22442-2 and 1SO 22442-3, except where either
the [animal species is such that manufacturers cannot fully meet the requirements of ISO 22442-2 or an
inag¢tivation process in accordance with ISO 22442-3 would cause unacceptable degradation.

Tallow derivatives, animal charcoal, and aming’acids that are acceptable for TSE risk as d{scussed in
Annex C, due to their processing and not theirsourcing, shall also be considered to have accdptable risk
regarding viruses.

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

For|medical devices where air inactivation process causes unacceptable degradation, marjufacturers
may rely on ISO 22442-2in order to meet the requirements of this part of ISO 22442.

If the animal speciesis'such that manufacturers cannot fully meet the requirements of ISO 22¢42-2, they
sha]l demonstraté. that the level of inactivation of transmissible agents in a validated marjufacturing
profess, as requited in ISO 22442-3, is sufficient to achieve an acceptable level of risk.

NOTE Critéria and principles relevant to the management of TSE risks are described in Annex] D. Annex D
confaings infermation on relevant risk control measures

4.4.3—Riskcomntroi of othertrazards

Risk control related to bacteria, moulds and yeasts, as well as undesired pyrogenic, immunological and
toxicological reactions shall be implemented according to available standards.

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 bacteria, moulds and yeasts, subject to maintenance of proper storage conditions.

The manufacturer shall conduct periodic microbiological studies to identify and quantify the initial
bioburden of the incoming animal material for the production of the medical device.

NOTE The following International Standards may be relevant:

© IS0 2015 - All rights reserved 5
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a) IS0 11135,1S0 11137,1SO 11737-1, ISO 13408, ISO 14160, ISO 14937, ISO 17664 and ISO 17665-1, which can
be relevant for bacteria, moulds and yeasts (see References [19] to [33]);
b) all relevant parts of ISO 10993, which can be used to manage risks related to undesired pyrogenic,

immunological or toxicological reactions (see References [1] to [18]).

The use of these International Standards is illustrated in Annex B.

4.4.4 Residual risk evaluation

4.4.4.1

reneral

Residual ri

4442

The TSE ri
availability

a) theres

b) the me
risk es|

NOTE
on conform
sourcing, cg

Regarding
as tallowd
according

Where the

sk evaluation shall be performed for each risk.

SE risk

sk may be judged acceptable if the following criteria are both met, taking.into account
of alternative materials:

idual risk estimate indicates that the TSE risk has been controlledat-an acceptable level;

timate.
buidance on risk management applicable to TSE agents is givenin Annex D. Acceptability can be b
llection and handling of bovine materials given in ISO 22442-2:2015, Annex A.

the TSE residual risk, specific considerations are'provided in Annex C. Some derivatives s
brivatives, animal charcoal, milk derivatives wool derivatives and amino acids manufactu
o conditions mentioned in Annex C are considered as presenting an acceptable TSE risk.

TSE risk has not been controlled at-alevel that presents an acceptable level of risk to u

or recipienits, the overall risk may only be judged acceptable when balanced by exceptional benefit
feasibility fonsiderations.

4.5 Evalupation of overall residual risk acceptability

4.5.1 Gejneral

The evaludtion of the overal residual risk acceptability shall take into account the balance betw
the residudl risk after itmplementation of all risk control measures and the expected medical benefi
compared fo available/alternatives. Where residual risks exist with regard to the contamination
transmissiple agentsythe evaluation should specifically discuss the risks and benefits of

— using altérnative materials that do not present the risk of contamination with these transmiss

the

dical benefit arising from the intended use of the device is judged to outweigh the residual

hsed

ty with requirements specific to some animal materials given'in Annex C or requirements relevapnt to

uch
red

bers
and

een
[, as
vith

ible

agent
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 level of risk to user
recipients, the overall risk may only be judged acceptable when balanced by exceptional benefit
feasibility considerations.

4.5.2 Documentation

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

flom

s or
and
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4.6 Production and post-production information system

Manufacturers shall ensure that the system will identify changes in the zoonosis status of the chosen
source of animal materials.

© IS0 2015 - All rights reserved 7
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A.1 Gen,

Annex A
(informative)

Guidance on the application of this part of ISO 22442

ral

Wherever
take action

A.2 App
This Intern

porcin

deriva

from hiides, and of animal blood or serum;

materi

startin
prepar

A.3 App

This part

have been
derived fra
the medic3
requireme
animal ma
incorporat
need to be

n this part of ISO 22442 it is stated that something “be addressed”, the reader should eif
to control the risk or justify in the risk management report why they have not doneso.

lication to materials from animal sources
ational Standard is applicable to materials such as
e heart valves, bovine bones, cattle ligaments and bovine pericardium;

[ives of animal tissues, such as chondroitin sulfate obtained from shark and collagen deri

als produced in vivo by relevantanimals, e.g. antibodiesuitilized in the manufacturing proc

g materials such as bovine serum albumin, enzynies, culture media including those use
e working cell banks, master cell banks or master seeds for products such as hyaluronic g

lication to materials supplied by third parties

bf ISO 22442 can be applied when_ the materials used by medical device manufactu
prepared from animal sources(by third parties or subcontractors. An example is gela
m animal hides or bones. In considering the risks associated with the use of these produ
| device manufacturers should seek evidence from their suppliers as to whether reley
nts of this International ;Standard have been applied in assessing the suitability of

bd in the risk management report relating to the medical device, as appropriate, but 1
supplemented byinformation supplied by the third party or subcontractor.

her

ved

€SS,

d to
cid.

ers
fine
cts,
rant
the

Lerial or whether alternative approaches were applied. The information obtained should be

may
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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 2015 - All rights reserved 9
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Start

\

Identify hazard and
determine risk using
1SO 14971 and

1SO 22442-1
} ! | ! !
Risk related to
Risk related to Risk related to: undesired:
parasites and - bacteria Risk related Risk related to - PYTOSEIIC lre'aftui)n
unclassified - moulds to viruses TSE agents - Immunologlca
pathogenic entities - yeasts reaction
- toxicological
reaction

/

1SO 11134, 1S0 11135,
IS0 11137,1S0 11737-1,

ISO 13408, IS0 13683,
ISO 14160, ISO 14937,
ISO 17664, 1S0 17665
(see also 4.4.3)
or other risk control
options

ISO 22442 series
or other risk
control options

Relevantparts of

1§0 10993 series
or other risk

control options

Have
risk reduction
measurements been
identified?

Is the
balance between
medical benefit and
residual risk
acceptable?

Reassess project?

Prepare risk
management report
(see ISO 14971,

Clause B)

NON-ACCEPTABLE
DEVICE

!

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 part
of ISO 22442. The risk management process should address all relevant risks shown in this chart.

10
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Annex C
(normative)

Special requirements for some animal materials considering the

C.1 General

The

incl
des

Risl

der
not

ISO
ISO

To demonstrate compliance with the requirements of this part of [SO 22442 it is necessary to
a tgchnical agreement between the medical device manufacturer and the animal material

sup

C.2 Collagen

Coll

For
tak

Wh

risk management for TSE agents

rribed in ISO 14971.

their sourcing.

22442-2:2015, Annex A, contains additional requirements r¢lating to the application of
22442 to bovine-sourced materials.

plier (see ISO 22442-2:2015, Clause 6).

agen is a fibrous protein component.of mammalian connective tissue.

collagen, documentation to demjonstrate compliance with this part of ISO 22442 shall b
ng into account the relevantrequirements of this Annex.

bn completing the risk management required by this part of ISO 22442, consider the follg

For collagen produced)from bone, the bone shall be sourced from countries with minim3
to BSE. Sourcing bone from countries with limited exposure to BSE shall be justified by r
other applicable¥isk control measures (see ISO 22442-2:2015, Annex A). Bone shall not
from countries“where infection with the BSE agent is confirmed at a higher level, unless
risk herd ag-defined in ISO 22442-2.

For collagen produced from bones, the manufacturing conditions specified for g
applicable (see below).

requirements of this Annex do not obviate the need to undertake a risk assessment foff TSE risks,
pding the requirements in Clause 4, as part of the risk assessment andrmranagement process

¥ management can be addressed by processing, sourcing, or a combination of bqth. Tallow
vatives, animal charcoal and amino acids are acceptable for TSE risk due to their prodessing and

this part of

implement
derivative

b provided,

wing.

| exposure
eference to
be sourced
from a low

blatine are

Collagen produced from hides and sKins does not usually present a significant 1SE ris
that cross-contamination with potentially infected materials, for example central nervou
avoided during their procurement. To demonstrate compliance with the requirements of
[SO 22442, itisnecessary to incorporate measures to prevent cross-contamination (see IS

provided
stissues, is
this part of
022442-2)

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).
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Source countries with “Minimal exposure to BSE” should be interpreted as countries with negligible
BSE risk1 2) 3), 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.

C.3 Gelatine derived from hides and bones

C.3.1 General

Gelatine ifg
collagen p

a natural, soluble protein, gelling or non-gelling, obtained by the partial hydrolysi
oduced from bones, hides and skins, tendons and sinews of animals.

For gelatinle, documentation to demonstrate compliance with this part of ISO 22442 shalljbe.provi

taking into
Gelatine sh

When com
C.3.4.

C.3.2 Hi
On the bas

account the relevant requirements listed in this Annex.

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

pleting the risk evaluation and control required by this part of ISO 22442, consider C.3.p

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
it is neces
document
agreement

of

led,

rial

roduced from hides does not usually present acsignificant TSE risk provided that cr
Lion with potentially infected materials, for_example central nervous tissues, is avo
r procurement. To demonstrate compliancewith the requirements of this part of ISO 22

42,
Kary to incorporate measures to preventi cross-contamination (see 1SO 22442-2) anfto

the measures that are adopted to prevent such cross-contamination in the techn
between the gelatine supplier and the-medical device manufacturer.

C.3.3 Bopnes as the starting material

Where bor
parameter

Subjec

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

L to national legislation, bone shall be sourced from countries with minimal or lim

expos

Skulls
cattle

Additi

DSS-
ed

ical

ary

ted

I-I;e to BSE. Bonetshall not be sourced from countries where infection with the BSE agent is
confirmed at a higherlevel, unless from a low risk herd as defined in ISO 22442-2.

and spinal‘cords shall be removed from the collected bones (raw/starting material) fi
pf a spegific age as defined in national legislation.

pirally, vertebrae shall be removed from the raw/starting materials from cattle of all g

fom

ges

RCL

from c

daal il 1s 1kadd 4
UIILTICTS VWILIT ITIITIICC U UAPUDUI C LU DJOL.

1

recognised as having a negligible or controlled BSE risk status, available on the OIE Web site at
http://www.oie.int/en/animal-health-in-the-world/official-disease-status/bse/list-of-bse-risk-status/

2)
available on

the Web site of the Scientific Steering Committee of the Commission of the European Union:

http://ec.europa.eu/food /fs/sc/ssc/outcome_en.html

3)

4)
http:

12

The EFSA permitted list can be found at http://www.efsa.europa.eu/en/topics.htm

The permitted list published by the Animal and Plant Health Inspection Service can be found at
www.aphis.usda.gov/wps

ortal/aphis/home

The World Organisation of Animal Health (OIE) maintains a list of OIE Member Countries officially

The European Union has published documents on Geographical BSE Risks for a number of countries,
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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, use one of the manufacturing methods described below.

— 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

C.4

C.4

Foe
foet
be
pun

Ney
tha
36

serfim shall be colleeted’according to specified protocols by personnel trained in these proc

the

For
sha
the

TSE inactivation/elimination capacity of the acid manufacturing process.

of at least two days to produce the ossein. This is followed by an alkalin€)treatment wit

lime solution (atleast pH 12,5) for a period of atleast 20 d. The gelatine isextracted, wash
and concentrated. A flash heat treatment step using 138 °C to 140 2Cfor 4 s is applied. Bd
may also be treated by an acid process. The liming step is then replaced by an acid pre
where the ossein is soaked overnight at pH <4. In the heat/preSsure process, the dried,
crushed bones are autoclaved with saturated steam at a pressure greater than 3 bar and

temperature of 133 °C for at least 20 min, followed by extraction of the protein with hot
finishing steps for both the acid and heat/pressure process are similar to the alkaline pf

Bovine blood derivatives

1 General

tal bovine serum is commonly used. in eell cultures. Foetal bovine serum should be obt
uses harvested in abattoirs from:Healthy dams fit for human consumption and the wq
fompletely removed. The foetal(blood shall be harvested in a dedicated space or area
cture into a closed collection system using an aseptic technique.

U born calf serum is obtained from calves aged less than 20 d; calf serum from animal
h 12 months. In the case-ef donor bovine serum, given that it can be derived from anima
months old, the BSE'status of the donor herd shall be well defined and documented. I

[precautions necessary to avoid cross-contamination with higher risk tissues.

bovine blogd derivatives, documentation to demonstrate compliance with this part of|
| be provided, taking into account the relevant requirements listed in this Annex. When
risk management required by this part of ISO 22442, consider C.4.2 to C.4.4.

inactivation/elimination of TSE infectivity in the gelatine validation experiments. Stjudies have
shown that an additional alkaline treatment (pH 13, 1 h) of the bones/ossein furthering¢reases the

For a typical alkaline manufacturing process, bones are finely crushed, degreased with hot water
and demineralized with diluted hydrochloric acid (at a minimum of 4 % andpH <1,5) ovier a period

saturated
ed, filtered
vine bones
-treatment
degreased,
h minimum
water. The
ocess.

hined from
mb should
by cardiac

s aged less
s less than
h all cases,
bdures and

ISO 22442
completing

Traceabilityu

C4

2
4+ Eed Bt Y

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.
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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 22442-2:2015, A.3.1).

Where sourcing of blood is from countries with limited exposure to BSE, a non-penetrative stunner

or electro-
penetrativ
particles i

NOTE A
methods an
certain stu
ssc/out245

narcosis shall be used for slaughter of animals over 12 months of age. The use of-1
e stunning shall be justified on the basis of an estimate of the risk of dissemination.0of. b
to the blood.

\dditional information on stunning techniques can be found in SSC opiniéh’ on stun
d BSE risk (The risk of dissemination of brain particles into the blood and cargass when appl
hning methods) adopted at the meeting on 10-11 January 2002 (http://ec.éuropa.eu/food/fs

jon-
Fain

hing
ying
sc/

en.pdf)andReportofthe EFSAWorking Group on BSEriskfrom disseminationofbrainparticlesinb

and carcas
scdocs/doc

. Question N° EFSA-Q-2003-122 adopted on 21 October 2004 (http://www.efsa.europa.eu

ood
en/

123.pdf).

C.5 Tall

Tallow is f

pw derivatives

ht obtained from tissues including subcutaneous, abdominal and inter-muscular areas

and

bones.

Tallow derjvatives, such as glycerol and fatty acids, manufactured from tallow by rigorous proceg
are thought unlikely to be infectious. For this reason, su¢h'materials manufactured under the condit
at least as|rigorous as those given below shall be considered as presenting an acceptable TSE 1
irrespective of the geographical origin and the nature of the tissues from which tallow derivatives
derived. The following are examples of rigorousfprocesses:

a)

ses,
ons
isk,
are

trans-
(glycet

bsterification or hydrolysis at notless than 200 °C for not less than 20 min under presg
ol, fatty acids and fatty acid esters production);

ure

b) sapon and

soap

fication with sodium hydroxide solution, at a concentration of 12 mol/l (glycerol

j:oduction):
1) baltch process: at netless than 95 °C for not less than 3 h;

2) coptinuous process: at not less 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 >800 °C.

Irrespective of the geographical origin and the nature of the tissue, animal charcoal prepared under
these conditions 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 performed® 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].

Subject to national legislation, milk derivatives manufactured according to the conditions below are

con

C.8

Wo
par

Wo
con
rela
con

C.9
Am

Am
acc

sidered as presenting an acceptable TSE risk:

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

for human

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).

Wool and its derivatives

bl and its derivatives, such as lanolin and wool alcohols, shall be considered in compliang
[ of ISO 22442, provided the wool is sourced from live healthy animals.

bl derivatives produced from wool that is sourced from slaughtered animals declared “fif
sumption” are considered as presenting an acceptable TSE risk if(the’ manufacturing
tion to pH, temperature and duration of treatment meets at least-one of the stipulated
ditions listed below:

treatment at pH 213 (initial; corresponding to concentrations of sodium hydroxide =0
260 °C for atleast 1 h; this normally occurs during the reflux’stage of the organic-alkaline

molecular distillation at 2220 °C under reduced pressure.

Amino acids
no acids can be obtained by hydrolysis of animal materials from various sources.

no acids prepared using the following processing conditions are considered as pre|
eptable TSE risk:

amino acids produced from hides and skins by a process which involves exposure of the
a pH of 1 to 2, followed bya'pH >11, followed by heat treatment at 140 °C for 30 min at 3

the resulting amino a@eids or peptides shall be filtered after production;

macromolecules with a justified limit set.

e with this

for human
process in
[processing

1 mol/1) at
treatment;

senting an

material to
bar;

analysis shall be performed using a validated and sensitive method to control any residual intact

5)

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.

© ISO 2015 - All rights reserved

15


https://standardsiso.com/api/?name=13662b7b86bd4f6650abfb5c75ac1561

ISO 22442-1:2015(E)

Annex D
(informative)

Information relevant to the management of TSE risk

D.1 General

The naturglly occurring transmissible spongiform encephalopathies (TSE) include scrapie (in“sh
and goats)| chronic wasting disease (in mule-deer and elk), bovine spongiform encephalopathy (H
in cattle ag well as kuru and Creutzfeldt-Jakob disease (CJD) in humans. It is difficult to detect ag
causing th¢se diseases in vivo. After latency periods of up to many years the agents cause disease
finally, lead to death. No means of therapy is known.

Current information on the characteristics of the causative agents is limited. These dgents are extren

resistantt
not induce
spread of t
dependent
have show

D.2

There is cq
BSE and it
therefore @
from spec
provides g
requireme
sources is

D.3 Risk management for.TSE agents

D.3.1 Pr

The safety|
number of

anima

Risks for humans

most of the chemical and physical procedures that inactivate contentional viruses. The)
a detectable immune response. There are natural barriers which limit their interspe
ransmissible agent, but they can be crossed under appropriate circumstances. This is usu
upon strain, dose, route of exposure and the species barrier: Studies in laboratory anin
h that intracerebral inoculation is the most efficient route’of transmission.

nsiderable circumstantial evidence that the;variant form of human CJD (vC]JD) arose f
is prudent to accept that the BSE agent can'be transmitted to man. This part of ISO 22
ontains a number of requirements to emsure that risks are controlled if biological mater
es susceptible to TSE are used for the manufacture of medical devices. This An
llidance that should be followed towiinimize the risks of contamination. It identifies wt
hts elsewhere in this part of 1S0J22442 are applicable and where information from of
relevant. All devices should be considered on a case-by-case basis.

nciple

of a medical<device, in terms of its potential for passing on a TSE agent, is dependent
factors. The eight most important factors below should be analysed, evaluated and mana

species used (see D.3.2);

eep
SE)
bnts
ind,

hely
F do
cies
ally
hals

fom
142
ials
nex
lere
her

na
red:

geogrd
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phir‘nl sourcing (QPP D3 ?)-

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);

quantities of animal starting material required to produce one unit of the medical device (see D.3.7.1);

quantities of material of animal origin coming into contact with the patients and users (see D.3.7.2);

route of administration (see D.3.7.3).
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When manufacturers have the choice, the use of materials from non-TSE relevant animal
non-animal 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.

species or

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 fallen stock, emergency-slaughtered and TSE-suspected animals might substantia

the|risk and should be excluded. Risks of this nature are addressed by demonstrating confg
reqpirements in ISO 22442-2:2015, Annex A.

D.3.3 Geographical sourcing (see ISO 22442-2)

Cer
or d
det

fain factors influence the geographical risk of BSE infection associated with the use of 1
erivatives from individual countries. They will apply particularly to BSE but can also
ermine risk from TSEs in other species.

Manufacturers should take into account published assessments relating to BSE risks asso
Cific countries. For example, the OIE has published documentsion the BSE status for a
htries (the OIE Terrestrial Code relating to BSE is available at http://www.oie.int/int

spe

ly increase
rmity with

aw tissues
be used to

iated with
number of
brnational-

(se¢ Reference [47]).

D.3l4 Nature of starting tissue

Thg manufacturer should take into accountthe classification of the hazards relating to diffé
of starting tissue. Sourcing of animal tissue should be subject to control and individual ins
a veterinarian and the animal carcass-should be certified as fit for human consumption
poskgible, according to local custom~and practice. The manufacturer should not source an
clagsified as having potentially high TSE infectivity. The only exception is if there is an ab
altgrnative starting tissue andthere are significant medical benefits for the patient.

assification of the hazards relating to different types of animal starting materia

dard-setting/terrestrial-code/). The United States Department of Agriculture has publfished a list

F of Health,
b countries

brent types
pection by
whenever
mal tissue
tence of an

has been

estgblished and approvedby the World Health Organization[42]. Tables D.1 to D.3 are based gn the WHO

clagsification of tissues in 2006, and WHO Tables on Tissue Infectivity Distribution in TS
[43]. Risk assessments should be revised in the light of more recent information, as

avajlable, and should take into account the level of uncertainty inherent in the data availabld.

E updated
it becomes
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In Tables D.1, D.2 and D.3, the following data entry symbols are used:
+ presence of infectivity or PrPTSE a;
- absence of detectable infectivity of PrPTSE;
NT not tested;
NA notapplicable;
? uncertain interpretation;
) imited or preliminary data;
[] nfectivity or PrPTSE data based exclusively on bioassays in transgenic (Tg) mice over-ex{
bressing the PrP-encoding gene or PrPTSE amplification methods.
a  PrPTSH = prion protein — TSE infectious isoform
The placerpent of a given tissue in one or another category can be diseasesspecific and subjec

revision ag
detection ¢
or the dete
sensitive t
disease tra

It is criticallly important to understand that categories of infectivity are not the same as categorig

risk, whichi
of tissue tg
example, a
transmissi
general su
which a lay
by foodstu
of infectiox

new data accumulate from increasingly sensitive tests. In fact,Git)is conceivable that
finfectivity using transgenic mice that over-express genes encoding various prion prote
ction of PrPTSE using some newly developed amplification methods, might prove to be 1
han transmission studies in wild-type bioassay animals,and thus may not correlate V
nsmission in nature.

require consideration not only of the level of infectivity in tissue, but also of the amg
which a person or animal is exposed, and the reute by which infection is transmitted.
[though the level of tissue infectivity is the most important factor in estimating the ris
bn by instrument cross-contamination during surgical procedures (e.g. neurosurgery vel
rgery), it will be only one determinant, f the risk of transmission by blood transfusion
ge amount of low-infectivity blood issadministered intravenously, or the risk of transmis
ffs that, irrespective of high or lowinfectivity, involves a comparatively inefficient oral rq
.
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Table D.1 — Category A: High-infectivity tissues

CNS tissues that attain a high titre of infectivity in the later stages of all TSEs
and certain tissues that are anatomically associated with the CNS

Humans Cattle Sheep and goats

Tissues vC]D Other TSEs BSE Scrapie

Infectivitya| PrPTSE | Infectivitya | PrPTSE Infii;lv_ PrPTSE | Infectivitya | PrPTSE
Brain + + + + + + + +
Spifalcord + + + + + + + +
Retfina NT + + + + NT NT +
Opfic nerveb NT + NT + + NT NT +
Spihal ganglia + + NT + + NT + +
Trigeminal ganglia + + NT + + + NT +
Pitgiitary glandc NT + + + - + + +
Dutta mater¢ NT (+) + - NT NT NT NT
a |Infectivity bioassays of human tissues have been conducted in either primates or mice (or both); bioasgays of cattle
tisspies have been conducted in either cattle or mice (or both); and most biocassays of sheep and/or goat tissugs have been
conflucted only in mice. In regard to sheep and goats not all results are consistent for both species; for example, two goats
(but no sheep) have contracted BSE naturally.
b |In experimental models of TSE, the optic nerve has been shown tobe a route of neuroinvasion and contaiys high titres
of infectivity.
¢ |No experimental data about infectivity in the human pituitary gland or dura mater have been reported, Hut cadaveric
durp mater allograft patches, and growth hormone derived from cadaveric pituitaries have transmitted diseaseto hundreds
of ppople and therefore must be included in the category afhigh risk tissues.
© IS0 2015 - All rights reserved 19
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Table D.2 — Category B: Lower-infectivity tissues

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

Humans Cattle Sheep and goats

Tissues vC]D Other TSEs BSE Scrapie
Infectivity |PrPTSE |Infectivity |PrPTSE |Infectivity |PrPTSE |Infectivity |PrPTSE

Peripheral nervous

system
Peripheral nerves + + (@) + [+] + + +
Autonomilc ganglia2 NT + NT ) NT + NT RS
Lymphoreticular tissues nQS\
Spleen + + + + - - +r\’ YV +
Lymph nodes + + + - - - . (V 4
Tonsil + + NT - + - (\( 1/ + 4
Nictitating membrane NA NA NA NA + ) Y [+] 4
Thymus NT + NT - - \%N\T’ + 4
Alimentary tractb . 6 "
Oesophagus NT - NT - .<%< NT [+] 1
Fore-_s‘comachC NA NA NA NA \\Q - NT [+] 1
(ruminants only) ¢
Stomach/pbomasum NT - NT %) ) - NT [+] 4
Duodenuth NT - NT [ - - [+] 1
Jejunumd NT + NT ’\\Q;A - - + [+] 4
[leumd NT + Q@\‘ - + + + 4
Appendix ) + | pbNT - NA NA NA NA
Colon/cagcumd NT + O\v NT - - - + 4
Rectum SRS NT NT NT NT NT 4
Reproductiive tissues P ()\‘
Placentae I\Fl“\\') - ) - - NT + 4
Ovaryf A\q.ﬁ/ - NT - - NT - .
Uterusf N NT -® NT - - NT - -
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Peripheral tissues that have tested positive for infectivity and/or PrPTSE in at least one form of TSE

Humans Cattle Sheep and goats
Tissues vCJD Other TSEs BSE Scrapie
Infectivity |PrPTSE |Infectivity |PrPTSE |Infectivity |PrPTSE |Infectivity |PrPTSE
Other tissues
Mammary gland/udderfg NT - NT - - NT - +
Skinfh NT = (+) NT - - NT - +
Adlipose tissue NT - “) - - NT NT NT
Heart/pericardium NT - - - - NT - NT
Lyng NT - + - - NT - -
Liverf NT —® + - _ NE + -
K{dneyfi NT - + - - - [+] +
Adlrenal NT + - - [+] + + -
Pancreasf NT - NT - N NT + NT
B¢ne marrow] - - ) - ) NT + NT
Skeletal musclek NT + ) + +) NT + +
Tqnguel NT - NT - - NT [+] +
Blood vessels NT + NT + - NT NT +
Njisal mucosam! NT NT NT + - NT + +
Sqlivary gland NT - NT - - NT + NT
C¢rnean NT - + - NT NT NT NT
Bodly fluids
C§F - - + - - NT + -
Bloodo + ? - ? - ? + ?
Sqliva NT - - NT NT NT - NT
Mijlkp NT NT ) NT - - + [+]
Urined NT - - - - NT - -
Fdecesd NT NT - NT - NT - NT
a [h cattle, PrPTSEisreported to be inconsistently present in the enteric plexus in the distal ileum, Jut immu-
noljistochemicalexamination of tissues from a single “fallen stock” case of BSE in Japan suggested (4lbeit
equivocally)involvement of myenteric plexuses throughout the small and large intestine.
b Th vC]])), PrPTSE is limited to gut-associated lymphoid and nervous tissue (mucosa, muscle, and serpsa are
negative).

¢ Ruminant forestomachs {reticulum, rumen, and omasum] are widely consumed, as is the true stomach (abo-

masum). The abomasum of cattle (and sometimes sheep) is also a source of rennet.

d When a large BSE oral dose was used to infect cattle experimentally, infectivity was detected in the jejunum
and the ileo-caecum junction in Tg mice overexpressing PrP. PrPTSE was detected at low incidence in lymphoid
tissue of ileum and has been detected at an even lower frequency in jejuna lymphoid tissue of cattle similarly

infected by the oral route.

e Asingle report of transmission of sporadic C]D infectivity from human placenta has never been confirmed

and is considered improvable.

© ISO 2015 - All rights reserved

21


https://standardsiso.com/api/?name=13662b7b86bd4f6650abfb5c75ac1561

	Foreword
	Introduction
	1	Scope
	2	Normative references
	3	Terms and definitions
	4	Risk management process
	4.1	General
	4.2	Risk analysis
	4.2.1	Identification of qualitative and quantitative characteristics related to the safety of medical devices
	4.2.2	Identification of hazards and hazardous situations
	4.3	Risk evaluation
	4.4	Risk control
	4.4.1	General
	4.4.2	Risk control for viruses and TSE agents
	4.4.3	Risk control of other hazards
	4.4.4	Residual risk evaluation
	4.5	Evaluation of overall residual risk acceptability
	4.5.1	General
	4.5.2	Documentation
	4.6	Production and post-production information system
	Annex A (informative)  Guidance on the application of this part of ISO 22442
	Annex B (informative)  Graphical representation of part of the risk management process for medical devices utilizing animal material
	Annex C (normative)  Special requirements for some animal materials considering the risk management for TSE agents
	Annex D (informative)  Information relevant to the management of TSE risk
	Bibliography

