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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.

International

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main ta
adopted by
International

Attention is ¢
rights. ISO s

ISO 13022
Subcommittd

5k of technical committees is to prepare International Standards. Draft International Stangflards
the technical committees are circulated to the member bodies for voting. Publication¥@s an
Standard requires approval by at least 75 % of the member bodies casting a vote.

rawn to the possibility that some of the elements of this document may be the.subject of gatent
hall not be held responsible for identifying any or all such patent rights.

vas prepared by Technical Committee ISO/TC 194, Biological evaluation of medical devices,
e SC 1, Tissue product safety.
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Introduction

Certain medical products utilize materials of human origin. Depending on national regulatory requirements,
these products are addressed as medicinal substances, medical devices or biologics. Materials of human
origin are used in the design and manufacture of medical products to provide performance characteristics that
might be chosen for their advantages over non-human-based materials, particularly to improve regeneration of
the patient’s own tissues or organs, or to replace or to supplement organ function.

Medical products utilizing human materials comprise a heterogeneous group. Examples include cell suspensions,
cell/matrix constructs or cells combined with complex medical devices such as dialysis equipment.

Whil
humgn materials are basically the same:

a)

f)
g)

To address the hazards related to contaminatien,/degradation, unintended modification and/or mi
human cells and products, this InternationalNStandard was developed for the application of risk
on the manufacture of medical products-utilizing viable human material.

The hazards mentioned above have.been related to the relevant manufacturing steps. The esse
to be|covered by this InternationahStandard are as follows:

the medical products utilizing human material are quite diverse, the hazards specifically

e material can be contaminated with infectious agents [e.g. bacteria, moulds, yea
ransmissible Spongiform Encephalopathy (TSE) infectious agents, parasites];

e material can be contaminated with chemicals;

e material can be unsuitable for the intended purpose due to unintendéd decomposition o
induced by inappropriate handling at any stage of the production progess;

the material can be hazardous for the patient due to tumorigenic\potential;

following application, unintended physiological and anatomical consequences can be haza
into account cell migration and release of biologically active substances;

lfailure of traceability;

e material can cause harm for the patient by.&liciting an immunogenic reaction.

terminology and definitions;

donor selection and'testing, addressing both living and deceased donors;

uman material-pfocurement;
uman material handling (including production);

umanimaterial packaging, storage and transport;

related to all

sts, viruses,

degradation

rdous, taking

-up of viable
management

ntial aspects

ilullldll Illdtb‘l Idi idbb‘”il 1Y,
risk related to handling of the product during application;

consideration of risks and benefits in relation to intended use.

This International Standard will assist manufacturers of products based on viable human materials that produce
medicinal substances, medical devices or biologics.
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INTERNATIONAL STANDARD

ISO 13022:2012(E)

Medical products containing viable human cells — Application
of risk management and requirements for processing practices

1 Scope

This International Standard specifies requirements and guidance for processing practices and managing risk

asso
deviges and active implantable medical devices, or combinations thereof. It covers viable humar
autolpgous as well as allogeneic human origin, obtained from living or deceased donors.

For

specifies procedures to be used in processing and handling, as well as those to_be‘lsed in id
hazafds and hazardous situations associated with such cells, in order to estimate.and evaluate
risks| to control these risks, and to monitor the effectiveness of that control/Rurthermore, this
Standlard outlines the decision process for the residual risk acceptability, taking into account th
residpal risk and expected medical benefit as compared to available alternatives.

This

typical of medical products manufactured utilizing viable human materials, such as:

a)
b)
c)
d)
e)
f)
9)

h)
i)

For the evaluation of contamination with other unclassified pathogenic entities, similar principles might

Hazgrds, related to genetic modification are outside the scope of this International Stand

addreeeanl alsawhara
SSec-etSeWwnRere-

NOT

NOT

rhanufacturers of medical products containing viable cells of human origin, this.'Internatio

nternational Standard provides requirements and guidance on-risk management related tg

¢ontamination by bacteria, moulds, yeasts or parasites;
¢ontamination by viruses;

¢ontamination by agents causing TransmissibleZSpongiform Encephalopathies (TSE);

decomposition of the product and degfadation products caused by inadequate handling;
hazards related to the tumorigenic, potential of the cell types used;

¢omplications resulting from) unintended physiological and anatomical consequences (
dinintended migration of cells, unwanted release of biologically active substances such as h
¢ytokines, and unintended interactions between cellular and non-cellular components of the

fiailure of traceability;

¢omplications fesulting from the material eliciting an unintended immunogenic reaction.

lated with viable cellular r\nmpnnnni‘c of prnr{nbfc rngnlafnrl as-medicinal prnr{nbfc’ hlnlnrﬂcsy medical

materials of

hal Standard
entifying the
the resulting
International
e balance of

the hazards

¢ontaminating material responsible for undeésired pyrogenic, immunological or toxicological neactions;

his includes
brmones and
product);

be applicable.

ard and are

E1 A definition of “genetically modified” can be found in ASTM F2312.

E 2 This International Standard does not specify a quality management system for the control o

production of medical products as described above.

f all stages of

If additional national or regional criteria beyond what is defined in this International Standard exist in the
country where the medical product will be used, they are also applicable.

NOT

This

E 3 Regional requirements can be more stringent than requirements referenced in this International Standard,
especially with regard to donor eligibility criteria.

International Standard is not applicable to:

non-viable materials of human origin;

© 1SO 2012 — All rights reserved
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viable cells of non-human origin;

and other tissues that do not meet the definition of “medical product”;

NOTE 4

in vitro diagnostic devices.

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

2 Normative references

blood and its components used for transfusion, germ cells, organs and bone marrow used for transplantation,

The following
for its applicg

documents, M whole or In part, are normatively referenced M this document and are maispen
tion. For dated references, only the edition cited applies. For undated references, the latest e

of the referemced document (including any amendments) applies.

ISO 13485, |

/ledical devices — Quality management systems — Requirements for regulatory pufposes

ISO 14971, Medical devices — Application of risk management to medical devices

ISO 224421
ASTM F2312
BSI PAS 84,

3 Terms

For the purp
ASTM F2314

31

medical deV
instrument, 4
or other simi
beings for on

Medical devices utilizing animal tissues and their derivatives — Application of risk manage
, Standard Terminology Relating to Tissue Engineered Medical Products

Regenerative Medicine — Glossary, June 2008

and definitions

pses of this document, the terms and definitions\given in ISO 13485, ISO 14971, ISO 224
, BSI PAS 84 and the following apply.

ice

pparatus, implement, machine, appliance, implant, in vitro reagent or calibrator, software, m3
ar or related article, intended by thesmanufacturer to be used, alone or in combination, for h
e or more of the specific purpases of:

s, prevention, monitoringstreatment or alleviation of disease;

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

tion, replacement,-modification, or support of the anatomy or of a physiological process;
hg or sustaining life;

f concéption;

sable
dition

ment

421,

terial
iman

disinfecqion of medical devices;

a) diagnos
b) diagnos
c) investigd
d) supporti
e) control g
f)

9)

the human body;

providing information for medical purposes by means of in vitro examination of specimens derived from

and which does not achieve its primary intended action in or on the human body by pharmacological,

immunologic
NOTE 1

NOTE 2
a harmonized
a) aidsford

b)

al or metabolic means, but which may be assisted in its intended function by such means

This definition has been developed by the Global Harmonization Task Force (GHTF).

approach are:

isabled/handicapped people;

devices for the treatment/diagnosis of diseases and injuries in animals;

Products which could be considered to be medical devices in some jurisdictions but for which there is not yet

© 1SO 2012 — All rights reserved
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c) accessories for medical devices (see NOTE 3);
d) disinfection substances;

e) devices incorporating animal and human tissues which can meet the requirements of the above definition but are
subject to different controls.

NOTE 3  Accessories intended specifically by manufacturers to be used together with a “parent” medical device to
enable that medical device to achieve its intended purpose, should be subject to this International Standard.

NOTE 4 The term “medical devices” covers non-active and active medical devices as well as active implantable
medical devices.

NOTHE 5  Adapted from ISO 14971:2007, definition 2.9.

3.2
activie implantable medical device
activeé medical device which is intended to be totally or partially introduced, surgically.or medigally, into the
human body or by medical intervention into a natural orifice, and which is intended t6’remain after the procedure

NOTH 1 An active medical device relies for its functioning on a source of electrical.energy or any source pf power other
than that directly generated by the human body or gravity.

NOTH 2  Adapted from ISO 13485:2003, definition 3.1.

3.3
medicinal product
subsfance or combination of substances presented as having' properties for treating or preventing disease
in human beings, or any substance or combination of substances which may be used in or administered to
humgn beings either with a view to restoring, correcting' or modifying physiological functions by exerting a
pharmacological, immunological or metabolic action;;or to making a medical diagnosis

NOTH See Reference [34].

3.4
medical product
mediginal product, biologic, medical device, or a combination of these

3.5
cell-based medical product
medigal product that includes viable human cells of autologous as well as allogeneic human origin, obtained
from fiving or deceased.dorors, having undergone a manufacturing process

NOTH Cell-based\medical products may be combined with non-cellular components.

3.6
biolqggics
biologicals
cell thérapy product of autologous or allogeneic origin in which the cells have been propagatefl, expanded,
selected, pharmacologically freated or otherwise altered In biological characteristics ex vivo 1o be administered
to humans and which is applicable to the prevention, treatment, cure, diagnosis or mitigation of disease or injuries

NOTE 1 See Reference [57].
NOTE 2  Clarification of the FDA concerning the definition of biologic can be found at

http://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/CBER/ucm133077.htm

3.7
donor
human source, whether living or deceased, of human cells or tissues

NOTE In the case of an autologous donation, the living donor is the patient.

© 1S0O 2012 — All rights reserved 3
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procurement

recovery pro

3.9
residues

cess by which tissue or cells are obtained from a donor

substances or materials remaining after production processes such as cell debris, degradation products from
a scaffold, chemicals, growth factors, or solvents

3.10
inactivation

process by

NOTE 1 TH
terms of a red

NOTE 2 Infactivation aims to prevent infection by, and replication of, transmissible agents.

[ISO 22442-1:2007, definition 3.5]

3N

manufacture

any or all offthe steps in the procurement, screening, testing, processing,/storage, labelling, packagi
distribution gf any human cellular or tissue-based medical product, includifg the screening and testing
cell or tissue|donor

312

manufacturer

natural or legal person with responsibility for the design, manufacture, packaging and labelling of a cell-k
medical product before it is placed on the market under his ewh name, regardless of whether these opera

are carried o

313
storage
maintaining
processing 0

314
transport

transferring the cell-based medical;product under appropriately controlled conditions

3.15
risk
combination

[ISO/IEC Gu

hich the abilitv to cause infection or nathoaenic reaction bv a transmissible aagent is reduce.
J Ll ~J J ~J

e effectiveness of the process for inactivation of viruses and TSE agents is expressed mathematic
Liction factor (see ISO 22442-3:2007, Annex F).

ut by that person himself or on his behalf by-a,third party

r distribution

of the probability of occurrence of harm and the severity of that harm

de 51:1999, definition 3.2]

3.16

ally in

ng or
bf the

ased
tions

he cell-based medical product under appropriate controlled conditions until the time of future

harm

physical injury or damage to the health of people, or damage to property or the environment

[ISO/IEC Guide 51:1999, definition 3.3]

317
hazard
potential sou

NOTE 1

NOTE 2

rce of harm

See ICH Q9.

Adapted from ISO/IEC Guide 51:1999, definition 3.5.
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318
residual risk
risk remaining after risk control measures have been taken

NOTE 1 Adapted from ISO/IEC Guide 51:1999, definition 3.9.

NOTE 2 ISO/IEC Guide 51:1999, definition 3.9 uses the term “protective measures” rather than “risk control measures”.
In the context of this International Standard, “protective measures” are only one option for controlling risk as described in
this International Standard.

319
risk analysis
systegmatic use ot available information to identity hazards and to estimate the risk

[ISONEC Guide 51:1999, definition 3.10]

3.20
risk assessment
overdll process comprising a risk analysis and a risk evaluation

[ISONEC Guide 51:1999, definition 3.12]

3.21
risk ¢ontrol
procegss in which decisions are made and measures implementedBy+which risks are reduced to, gr maintained
within, specified levels

[ISO [14971:2007, definition 2.19]

3.22
risk ¢stimation
procgss used to assign values to the probability-of occurrence of harm and the severity of that harm

[ISO [14971:2007, definition 2.20]

3.23
risk evaluation
procgss of comparing the estimated risk against given risk criteria to determine the acceptability pf the risk

[ISO [14971:2007, definition2:21]

3.24
risk management
systematic application of management policies, procedures and practices to the tasks of analysing, evaluating,
contrplling and'monitoring risk

[ISO [14971:2007, definition 2.22]

3.25
risk management file
set of records and other documents that are produced by risk management

[ISO 14971:2007, definition 2.23]

3.26
safety
freedom from unacceptable risk

[ISO/IEC Guide 51:1999, definition 3.1]

© 1S0O 2012 — All rights reserved 5
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3.27
severity

measure of the possible consequences of a hazard

[1SO 14971:2

4 Riskm

4.1

007, definition 2.25]

anagement process

General

Consideratio

a) the prob|

b) the cong
Risk manags
human cells
including me
members of
medical proq
material can

patient is to e considered.

The manufaq
acceptability
of a medical
process thro
the cellular d
these risks, {

The manufaq
tissues) basd
benefit, as ¢
impact of thg

The requirery

of the produgt.

The requirenpents of ISO 14974"and ISO 13485 apply for the medical devices part of the product.

4.2 Hazar

4.21

Generral

1S5 Ul Iiblr\ Illdlldgclllb'llt bild“ idlr\b' iIItU dbqulli iWU bUIIIpUIIUIIib.
ability of occurrence of harm to the patient or user of the product;
equences of that harm, i.e. how severe it might be.

bment is of particular importance to the cellular component of medical products including

br tissues because of the inherent hazards of this group of products and the-variety of stakeho
dical practitioners, organizations providing health care, governments,-industry, patients
the public. Additionally, these stakeholders might be affected by theavailability of this ty]
uct (the cellular component of a medical product is of particular importance because thi
be more rare than other components of a medical product). Therefore lack of availability fq

turer shall make judgments relating to the safety of a gell-based medical product, includin

product to be placed on the market for its intended use. This International Standard speci
Ligh which the manufacturer of a cell-based medital product can identify hazards associateq
omponent of the product, estimate and evaluate’ the risks associated with these hazards, ¢
nd monitor the effectiveness of that controh

turer shall justify the use of human material (including the choice and source of cell type a
d on the residual risk acceptability; considering the balance of residual risk and expected me
pmpared to available alternatives. When considering the risks and benefits of the produgi
surgical procedure required fer'its administration is to be considered.

hents of ICH Q9201 and 'Good Manufacturing Practice apply for the medicinal substanceg

—

ds associated with the cellular component

iable
ders,

and
pe of
5 raw
r the

g the

of risks, taking into consideration the generally accepted state of the art, to determine the suitability

fies a
| with
bntrol

nd/or
bdical
t, the

part

[NH

The manufactufershait-esta

h et and oaaintoin thh o ol oyt t o E el £ 41 aradiiat ot
VIO, UUULUTTTOTTIU ATTU TTTIAITIitanT lIIIUuBIIUuL arc mme UyUIU v uaic produucstt d Oyolc

atic

process for identifying hazards associated with the cellular component of a cell-based medical product,
estimating and evaluating the associated risks, controlling these risks, and monitoring the effectiveness of the
controls. This process shall include the following elements:

a) risk analysis;

b) risk evaluation;

c) risk control;

d) consideration of production and post-production information.

6 © 1S0 2012 — All rights reserved
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Appropriate parts of the risk management process shall be implemented in the documented product realization
process throughout the life-cycle of the product.

NOTE

A documented quality management system process can be used by the manufacturer to deal

with safety in

a systematic manner, in particular to enable the early identification of hazards and hazardous situations in complex cell-
based medical products.

Compliance shall be determined by inspection of appropriate documents such as risk management files.
Inspection is performed and documented by authorized personnel.

4.2.2 Responsibilities

The manufacturer shall have an organizational structure and operational procedures appropriate to their

activities. There shall be an organizational chart which clearly defines accountability and reporting felationships.

The manufacturer shall ensure the availability of adequate resources and of qualified” persgnnel for the

manufacture of the product and the risk management activities.

The manufacturer shall:

a) define and document the policy for determining criteria for risk acceptability. This policy shall ensufe that criteria
are based upon applicable national or regional regulations and relevantInternational Standards,|and consider
available information such as the generally accepted state of the artand known stakeholder corjcerns;

b) neview the suitability of the risk management process at plannéed intervals to ensure continuing effectiveness
of the risk management process and document any decisiofis and actions taken. This review can be part
of the quality management system review.

4.2.3| Documentation

4.2.3[1 Risk management activities shall be_documented. A suitable means can be a risk management file

which includes the risk management plan.

Releyant information included in the risk ntanagement plan or its equivalent shall include the follqwing:

a) the scope of the planned risksmanagement activities, identifying and describing the cell-bgsed medical
product and the life-cycle phases for which each element of the plan is applicable;

b) ]issignment of responsibilities and authorities;

c) nequirements for review of risk management activities;

d) ¢riteria for risk@cceptability, based on the manufacturer’s policy for determining acceptable rjsk, including
¢riteria for'accepting risks when the probability of occurrence of harm cannot be estimated;

e) Verification activities;

f) activities related ta collection and review of relevant Inmr‘lnr“rinn and pnef-lnmdnr‘tinn infarmation.

4.2.3.2 For each identified hazard, the risk management file or its equivalent shall provide traceability to:

a)
b)
c)

d)

the risk analysis;
the risk evaluation;

the implementation, verification and monitoring of the risk control measures;

the assessment of the acceptability of any residual risk(s), taking into account considerations of risk and

medical benefit in relation to intended use.

© 1SO 2012 — All rights reserved
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4.2.4 Personnel

Personnel directly involved in the activities relating to the manufacture of the cellular component of cell-based
medical products shall be qualified to perform such tasks and shall be competent to perform such tasks on the

basis of their

qualifications, education and training.

4.3 Risk analysis

4.3.1 Gene

ral

For the risk analysis process, available information is used systematically to identify hazards and to estimate

the related ri
given to the

the combinalion partner in the case of combination products.

The implems

in the risk management file or equivalent.

Information @

4.3.2 Inten
of the prody

The intended
body, or the

type(s) of thg
it comes into|

Of major imp

brocurement of cells and/or tissues, all production steps related to this material and, if applig

ntation of the planned risk analysis activities and the results of the risk analysis-shall be rec

n methodological tools for risk identification and evaluation is provided,indSO 14971 and ICH

ded use and identification of characteristics related to the safety of the cellular compdg
ct

body of the user, shall be considered. The quantity of material, the contact surface area an
material coming into contact with body tissues or fluids, as well as the type of body tissue o
contact with, shall be addressed in the risk analysis;

ortance are critical analyses of:

bource, addressed in Annexes C, |, J, K and'L;

ype and differentiation status, addressed in Annexes D, E, G, H, K, N, O and P;

bts of the manufacturing process, addressed in Annexes E, F, G, H, J, L, M, N and P;

manipulations that might-render cells tumorigenic or inadvertently immunogenic, addresg
E,K,M,N, OandP;

ibility of cross-contamination, addressed in Annexes C, D, F, H, |, J, L, and M;
ity of the material, addressed in Annexes C, D, F, G, H and |;
bn of decomposition, addressed in Annexes D, E, G, H, N, O and P;

ed dnteraction between cellular and non-cellular components of the product, address
E-and O;

k. For this purpose, all phases of the product life-cycle shall be considered. Particular attentjon is

able,

brded

1 Q9.

nent

use and the contact of the cellular components of a cell-based medical product with the patjent’s

d the
r fluid

ed in

Bd in

a) the cell
b) the cell{
c) all aspe
d) specific
Annexeq
e) the posd
f) traceabi
g) preventi
h)  uninteng
Annexeq
i)
4.3.3

clinical evaluation and testing, addressed in Annex P.

Identification of hazards

The possible hazards associated with the use of human cells and tissues shall be identified and documented.

Particular att
a)
b)
c)

d)

8

ention shall be applied to hazards posed by human cells and tissues with regard to:

contamination by bacteria, moulds, yeasts or parasites;
contamination by viruses;

contamination by agents causing TSE;

contamination by material responsible for undesired pyrogenic, immunological or toxicological reactions;
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decomposition of the product and degradation products;
lack of reversibility of treatment;
hazards related to tumorigenic potential of the cell types used;

failure of traceability;

complications resulting from unintended physiological and anatomical consequences. This includes

unintended migration of cells, unwanted release of biologically active substances such as hormones and
cytokines, and unintended interactions between cellular and non-cellular components of the product.

Whe
and |

For the evaluation of contamination with other unclassified pathogenic entities, similar principles

4.4

All id
criter|
be re

Anng

4.5

4.51

For th
or ma
for re

The f
durin
regul

4.5.2

After
risk n
meas

4.6

TUSg StenT cetts, additionat Tisks mightarise. Speciatattentionm shoutdbe giverTto tormorigs
iodistribution assays. Local regulatory requirements for using these cells shall be observed

Risk evaluation

a defined in the risk management plan, if risk reduction is required. The results of this risk ev
corded in the risk management file or equivalent.

x B identifies the main categories of risk that shall be considefed.
Risk control

General

intained within, specified levels. The manufacturer shall identify risk control measure(s) that ar
ducing the risk(s) to an acceptable levels The risk control options shall be documented and ju

lowchart in Annex B gives an ovefview of the risk management process. If additional risks
g the risk management process,.the manufacturer shall choose to follow other relevant
tions. The decision shall bejustified and documented.

Residual risk evaluation

nanagement plan) It is to be checked whether new risks have been introduced by any of the r
ures. The resdlts of this evaluation shall be recorded in the risk management file or its equi

Evaluation of overall residual risk acceptability

The ¢

bvaluation of the overall residual risk acceptability shall consider the balance between the

nicity testing

can apply.

entified risks shall be evaluated. For each identified hazard, the manufacturer shall decide, using the

hluation shall

e control of risk, decisions shall be made and measures shall be implemented by which risks afe reduced to,

B appropriate
stified.

are identified
standards or

the risk control measures are applied, any residual risk shall be evaluated using the criteria gefined in the

sk mitigation
alent.

residual risk

after

implementation of all control measures and the expected medical benefit, as compare

alternatives. Where residual risks exist with regard to

hazards related to tumorigenic or immunogenic potential of the cell types used,

to available

contamination by viruses, parasites, bacteria, moulds, fungi or infectious agents causing TSE and/or

the evaluation shall specifically discuss the risks and benefits of using alternative materials which do not
present these risks, such as synthetic materials, materials from other species, or materials of autologous
human origin, and applying alternatives for the same intended purposes.

Where residual risks do not meet risk acceptability criteria, the overall risk may only be judged acceptable
when balanced by exceptional benefit and feasibility considerations with documented justification.

Evaluation of specific patient populations (e.g. immune compromised) shall be considered if relevant.
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4.7 Production and post-production information system

The manufacturer shall establish, document and maintain a system to routinely and systematically collect and
review information about risks associated with the application of the cell-based medical product and similar
products in the production and the post-production phases. Information gained shall be reviewed, evaluated
and the results considered for the review of the risk management process.

NOTE Principles of post-market surveillance and/or pharmacovigilance can be considered.
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(informative)

Guidance on the application of ISO 13022

A.1 General

Risk nanagement is of particular importance for the cellular component of medical products indluding viable
humdgn cells or tissues because of the particular characteristics of these products. They are highly susceptible
to biglogical contamination and extremely sensitive to all influences causing cell damage’ and |degradation.
Thergfore it is essential that wherever a risk associated with this material has been identified, the manufacturer
takeq action to control the risk, or justify in the risk management report why they have hot done So.

A.2 | Application to sources for human cells and tissues
This |nternational Standard addresses materials such as
a) Viable cells and tissues of autologous and allogeneic origin, and

b) VYiable cells and tissues obtained from living and deceased)donors.

A.3 | Application to materials supplied by.third parties

This |nternational Standard can be applicable when the materials used by manufacturers have been prepared
from human sources by third parties or sub-contractors. In considering the risks associated with thg use of these
produicts, the manufacturers should seek evidence from their suppliers as to whether relevant fequirements
of this International Standard have beepn-applied in assessing the suitability of the human material or whether
alternative approaches were applied. The‘information obtained should be incorporated in the risk management
repofft relating to the cell-based medical product, as appropriate, but can be supplemented by information
supplied by the third party or sub-¢ontractor.
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Graphic representation of the part of the risk management process for

12

Annex B
(informative)

cell-based medical products
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Figure B.1 — Graphical representation of part of the risk management process
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Selegtion criteria for donors are based on an analysis of the risks related to the application o

cells

ident|fied by physical examination, review of the medical and behavioural risk history, bielogical
mortgém examination (for deceased donors) and any other appropriate investigation/\Unless ju
basiq of a documented risk assessment approved by the responsible person, donors shall be e
donation if any of the criteria listed under C.2.1 applies.

If, in

beyo

C.2

C.2.

a)

b)

c)

f)

9)

ISO 13022:2012(E)

Annex C
(normative)

Requirements for donor selection and testing

General

r tissues and the intended purpose of the cell-based medical product. Indicators of these

the country where the medical product will be used, there are additional national or red
nd what is defined in this annex, those criteria apply.

Deceased donors

41

General criteria for exclusion

Cause of death unknown, unless autopsy providessinformation on the cause of death andg
jeneral criteria for exclusion set out in the presgnt section applies.

History of a disease of unknown aetiology.

Presence, or previous history, of malighant disease. Possible exceptions to this are primg

ystem, which may be acceptable provided that the clinical history of the donor is known.

Bystemic infection which is(not controlled at the time of donation, including bacterial diseag
iral, fungal or parasitic infections, or significant local infection in the tissues and cells to be

iHistory, clinical evideneée, or laboratory evidence of HIV (human immunodeficiency virus), acy
hepatitis B (exceptin the case of persons with a proven immune status), hepatitis C and HTL
T-Lymphotropic Virus I/Il), transmission risk or evidence of risk factors for these infections.

f
q

History ofichronic, systemic autoimmune disease that could have a detrimental effect on the
ells qrtissues to be procured.

Indieations that test results of donor blood samples will be invalid due to:

- the specific
risks shall be
testing, post-
stified on the
xcluded from

ional criteria

none of the

ry basal cell

arcinoma, carcinoma in situ of the,uterine cervix, and some primary tumours of the ceftral nervous

es, systemic
Honated.

te or chronic
V 1/l (Human

quality of the

the occurrence of haemodilution, where a pre-transfusion sample is not available; or

1)

2) treatment with immunosuppressive agents.

Evidence of any other risk factors for transmissible diseases on the basis of a risk assessment, taking into

consideration donor travel and exposure history and local infectious disease prevalence.
Presence on the donor’s body of physical signs implying a risk of transmissible disease(s).

Ingestion of, or exposure to, a substance (such as cyanide, lead, mercury, gold) that can be t
recipients in a dose that could endanger their health.

ransmitted to

Recent history of vaccination with a live attenuated virus where a risk of transmission is considered to exist.

© 1SO 2012 — All rights reserved
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I)  Transplantation with xenotransplantation products.
m) Risk of transmission of diseases caused by a TSE infectious agent. This risk applies, for example, to:

1) people diagnosed with Creutzfeldt—Jakob disease, or variant Creutzfeldt-Jakob disease, or having a
family history of non-iatrogenic Creutzfeldt-Jakob disease;

2) people with a history of rapid progressive dementia or degenerative neurological disease, including
those of unknown origin;

3) recipients of hormones derived from the human pituitary gland (such as growth hormones) and
recipients of grafts of cornea, sclera and dura mater, and persons that have undergone undocumented
neuyosurgery (where dura mater may have been used). For variant Creutzfeldt-Jakob diseasesfurther
pre¢autionary measures are recommended.

C.2.2 Additional criteria for deceased child donors

Any children[born from mothers with HIV infection or that meet any of the exclusion critetia-described gbove
shall be excluided as donors until the risk of transmission of infection can be definitely ruled out.

Children age{d less than 18 months born from mothers with HIV, hepatitis B, hepatitis € or HTLV I/Il infectipn, or

at risk of suc
be considers

Children of 1
who have nd
physical exa
or HTLV I/ll'i

C.3 Livi

C.3.1 Autg
minimum set
will not nece
reimplanted,
other grafts 4

C.3.2 Allogeneic living donor-Allogeneic living donors shall be selected on the basis of their healt

medical histd
trained medi
in identifying
possibility of
not interfere
donation, thig

h infection, and who have been breastfed by their mothers during the previous 12 months, c
d as donors regardless of the results of the analytical tests.

nothers with HIV, hepatitis B, hepatitis C or HTLV I/l infection, or at risk of such infection|
t been breastfed by their mothers during the previous 12-months and for whom analytical

minations, and reviews of medical records do not provide*evidence of HIV, hepatitis B, hepa
hfection, can be accepted as donors.

ng donors — General criteria for selection

logous living donor: If the removed-tiSsues and cells are to be stored or cultured, the
Esarily prevent the tissues or cells or any product derived from them being stored, processe

nd/or no risk of contamination with adventitious agents and/or mix-ups.

annot

, and
lests,
itis C

bame

of biological testing requirements shall apply as for an allogeneic living donor. Positive test r¢sults

i and

if appropriate isolated storage-facilities are available to ensure no risk of cross-contamination with

ry, which is provided on a questionnaire and through an interview performed by a qualifie

cal professional with the donor. This assessment shall include relevant factors that can
and screening out persons whose donation could present a health risk to others, such a

transmitting 'diseases or health risks to themselves. For any donation, the collection process

vith or compromise the health or care of the donor. In the case of cord blood or amniotic mem
applies to both mother and baby.

%

and
and
ssist
s the
shall
brane

Selection cri

eTia forattogenerc tiving donors strattbeestabtished-anmddocumented by the tissueestabtist

ment

(and the transplanting clinician in the case of direct distribution to the recipient), based on the specific tissue
or cells to be donated, together with the donor’s physical status and medical and behavioural history and the
results of clinical investigations and laboratory tests establishing the donor’s state of health.

The pre- or post-partum donation of cells should require evaluation of the baby for relevant risk during the post-
partum visit. For cord blood collected before or after the delivery, and amniotic membrane, the mother should
be considered as the donor.

The same exclusion criteria shall be applied as for deceased donors with the exception of C.2.1 a). Depending
on the tissue or cell to be donated, other specific exclusion criteria can be added, such as:

a) pregnancy (except for donors of umbilical cord blood cells and amniotic membrane and sibling donors of
haematopoietic progenitors);
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b) breastfeeding;

c) inthe case of haematopoietic progenitor cells, the potential for transmission of inherited conditions.

C.4 Biological tests required for donors
The following biological tests shall be performed for all donors as a minimum requirement:
a) HIV 1and 2 - Anti-HIV-1,2;

b) Hepatitis B— HBsAg (Hepatitis B surface antigen), HBc (Anti Hepatitis B core antigen);

c) Iepatitis C — Anti-HCV-Ab (Hepatitis C virus antibody);
d) $yphilis — See below.
Human T-lymphotrophic virus (HTLV)-I/Il antibody testing shall be performed accordingto nationgl regulations.

When anti-HBc is positive and HBsAg is negative, further investigations are necessary with a ris assessment
to defermine eligibility for clinical use.

A validated testing algorithm shall be applied to exclude the presence-of active infection with Treponema
pallidum. A non-reactive test, specific or non-specific, can allow tissues and cells to be releaged. When a
non-$pecific test is performed, a reactive result will not prevent procurement or release if a specific Treponema
confifmatory test is non-reactive. A donor whose specimen tests-are reactive on a Treponematspecific test
requifes a thorough risk assessment to determine eligibility for elinical use.

Additional testing can be required depending on the dgnor’s history and the characteristics pf the tissue
or cglls donated, e.g. RhD (Rh blood group D antigen), HLA (Human Leukocyte Antigen), malaria, CMV
(cytomegalovirus), toxoplasma, EBV (Epstein-Barr.virus), Trypanosoma cruzi.

For gutologous donors, C.3.1 applies.

C.5| Requirements to be met for determining biological markers

C.5.1 General

The tests shall be carried oGtyby a qualified laboratory.
NOT A qualified laberatory is accredited, licensed, registered or authorized according to local requirements.

The fype of test used’shall be validated for the purpose in accordance with current scientific kngwledge. The
biological tests-shall be carried out on the donor’s serum or plasma; they shall not be performed on other fluids
or sefcretions_such as the aqueous or vitreous humour unless specifically justified clinically using a validated
test fpr suchra fluid.

C 5 Ll PUH M H
R T N aciImnmouuInutivIil

When potential donors have lost blood and have recently received donated blood, blood components, colloids
or crystalloids, blood testing might not be valid due to haemodilution of the sample. An algorithm shall be
applied to assess the degree of haemodilution in the following circumstances:

— ante-mortem blood sampling: if blood, blood components and/or colloids were infused in the 48 h preceding
blood sampling, or if crystalloids were infused in the hour preceding blood sampling;

— post-mortem blood sampling: if blood, blood components and/or colloids were infused in the 48 h preceding
death or if crystalloids were infused in the hour preceding death.

Tissue establishments may accept tissues and cells from donors who have been tested for required infectious
diseases using a blood sample that is suspected to be diluted more than 50 % only if the tests are validated for
use with such a sample, or a sample is available that was taken before transfusion/infusion.
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C.5.3 Sampling from deceased donors

In the case of a deceased donor, blood samples shall have been obtained just prior to death or, if this is not

possible, the

time of sampling shall be within 24 h of death.

C.5.4 Sampling from living donors

a) In the case of living donors (except allogeneic bone marrow stem-cell and peripheral blood stem-cell
donors, for practical reasons), blood samples shall be obtained at the time of donation or, if not possible,

d post donation (this is the “donation sample”).

within 7
b) If tissue
is requir
taken ug
c) Wheret
is theref
If in a living d
as defined ur
(Hepatitis B

alsonotrequ

In the case ¢
within 30 d p|

In the case
unnecessary

and-cells-of-alogeneicliving-doners-can-be-stored-forlong-periods—+epeat-samplingand-t
bd after an interval of 180 d. In these circumstances of repeat testing, the donation samplé c
to 30 d prior to and 7 d post donation.

ssues and cells of allogeneic living donors cannot be stored for long periods and-repéat san
bre not possible, point a) applies.

pnor (except bone marrow stem-cell and peripheral blood stem-cell donors).the “donation sar
der a) is additionally tested by the nucleic acid amplification technique (NAT) for HIV 1 and 2,
irus) and HCV, testing of a repeat blood sample in accordance with b) ishot required. Retest
red if the processing includes an inactivation step that has been validated for the viruses conce

f bone marrow and peripheral blood stem-cell collection, blood.samples shall be taken for tg
Fior to donation.

f neonatal donors, the biological tests can be carried out on the donor’s mother to avoid med
procedures on the infant.

sting
AN be

pling

nple”,
HBV
ing is
rned.

sting

ically
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Annex D
(informative)

Guidance for tissue procurement

D.1 General

Cell and tissue material should only be obtained from properly identifiable donors with informed consent.
Special considerations apply for autologous, living and deceased donors.
D.2| Consent and donor identification

Before the procurement of tissues and cells proceeds, consent for the progedure should be ¢btained and
documented showing how and by whom the donor has been reliably identified,
D.3| Donor evaluation for allogeneic donors

The ¢onor’s relevant medical and behavioural information in ascordance with the requirements|described in
D.5 should be collected and recorded.

To adquire the appropriate information, different relevant:sQurces should be used, including at leas} an interview
with {he donor, for living donors, and the following wheh appropriate:

a) e medical records of the donor;

b) an interview with a person who knew theé.donor well (for deceased donors);
c) an interview with the treating physician;

d) an interview with the general practitioner;

e) I-we autopsy report.

In addition, in the case\of)a deceased donor, and in the case of a living donor when justifiefl, a physical
exanfination of the bady should be performed to detect any signs that may be sufficient in themselves to
exclude the donor,orwhich should be assessed in the light of the donor’s medical and persona| history. The
complete donor records should be reviewed and assessed for suitability and signed by a quplified health
professional.

D.4 | “Procurement procedures for tissues and cells

The procurement procedures should be appropriate for the type of donor and the type of tissue or cells donated.
There should be procedures in place to protect the safety of the living donor. The procurement procedures
should protect those properties of the tissue or cells that are required for their ultimate clinical use, and at the
same time minimize the risk of microbiological contamination during the process.

For deceased donation, the area of access should be restricted. A local sterile field using sterile drapes should
be used. Staff conducting procurement should be clothed appropriately for the type of procurement. Usually,
this will extend to being scrubbed, gowned in sterile clothing and wearing sterile gloves, face shields and
protective masks.

In the case of a deceased donor, the place of procurement should be recorded and the time interval from death
to procurement should be specified so as to ensure that the required biological and/or physical properties of
the tissues or cells are retained.
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Any adverse event occurring during procurement that has or may have resulted in harm to a living donor and
the outcome of any investigation to determine the cause should be recorded and reviewed.

Policies and procedures should be in place to minimize the risk of tissue or cell contamination by staff who
might be infected with transmissible diseases.

Sterile instruments and devices should be used for tissue and cell procurement. Instruments or devices should
be of adequate quality, validated or specifically certified and regularly maintained for the procurement of tissues
and cells. When re-useable instruments are used, compliance with a validated cleaning and sterilization process
for removal of infectious agents should be documented. A system should be in place that allows tracing of all
procurement instruments or devices to the donor, or the tissue or cells procured.

All relevant siaff should have received appropriate training on the use of such devices. Records shouldbe kept
that show that all relevant staff have received appropriate training on the use of such devices.

D.5 Donjor documentation

D.5.1 For gach donor, there should be a record containing:

a) the dongr’s identity, i.e. first name, family name and date of birth (if a motherand child are involved |n the
donatior], both the name and date of birth of the mother and the name, if knowh,/and date of birth of the ¢hild);

b) age, sex, medical and behavioural history (the information collected should be sufficient to allow applidgation
of the exclusion criteria, where required);

c) time singe death until procurement;

d) outcomg of body examination, where applicable;

e) haemodjlution formula, where applicable;

f)  the condent/authorization form, where applicablg;

g) clinical data, laboratory test results, and the results of other tests carried out;

h) the results of the autopsy, if performed-(for tissues and cells that cannot be stored for extended periqds, a
preliminary verbal report of the autopsy should be recorded);

i)  for haematopoietic progenitor. cell'donors, the donor’s suitability for the chosen recipient;

j)  forunrelpted donations, when the organization responsible for procurement has limited access to recjpient
data, the transplantingsorganization should be provided with donor data relevant for confirming suitapility.

D.5.2 The prganization performing the procurement should produce a procurement report which is passged on
to the tissue pstablishment. This report should contain at least:

a) the ideniification, name and address of the tissue establishment to receive the cells or tissues;

b) donor identification data (including how and by whom the donor was identified);
c) description and identification of procured tissues and cells (including samples for testing);
d) identification of the person who is responsible for the procurement session, including signing;

e) date, time (where relevant, start and end) and location of procurement, and the standard operating
procedure used, including any incidents that occurred; where relevant, environmental conditions at the
procurement facility (description of the physical area where procurement took place);

f)  for deceased donors, conditions under which the cadaver is kept, i.e. refrigerated (or not), time of start and
end of refrigeration;

g) ID/batch numbers of reagents and transport solutions used.
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The report should also contain the date and time of death. All the records should be clear and readable,
protected from unauthorized amendment and retained and readily retrieved in this condition throughout their
specified retention period in compliance with data protection legislation.
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Annex E
(normative)

Requirements for handling of cells and tissue during manufacture

E.1 Gen

eral

The manufaq
product cong

If, in the coumtry where the medical product will be used, there are additional national or regional requiren

beyond what

NOTE G
References [3

E.2 Spe

Specification
product. Spe

E.3 Doc

A documents
finished prod
physiological
fluid, tissue 9
intermediate

E.4 Combined cell-based medical products

Manufacture

consideratiof regarding the cell/matrix/scaffold interactions and quality issues related to these compone

Matrices/deV

Attention shg
changes (e.g

turing process of cell-based medical products shall be carefully designed and validated t6 &
istency. All requirements shall be defined and justified.

is defined in this annex, those apply.

hidance on special requirements for handling of cells and tissue during manufacture can be fol
8] and [46].

cifications

s are required for the cells or tissues used, all production aids, intermediates and the me
cifications shall be documented.

umentation

d procedure with a detailed description of the\manufacture of the cellular components and
Lct is required. The type of manipulation(s) required for cell processing and the maintenance
function of the cells shall be described. Aflow diagram of the entire process starting from the biol
I organ, or from cell banks, shall be prepared indicating critical steps and intermediate productg
Cell batches), as well as operating parameters, in-process controls and acceptance criteria.

of medical products—consisting of cells and matrices/devices/scaffolds require addi

ices/scaffoldSsshall comply to their appropriate regulations and standards.

Il be paiditebiodegradable materials, which can for example possess the potential for environm
. raising*pH) for the cells during manufacture or after administration.

hsure

nents

nd in

bdical

f the
bf the
bgical
(e.0.

ional
nts.

ental

E.5 Manufacturing area

The manufacturing area shall be physically separated from the procurement area. If different tissues and cellular
products are processed in the same manufacturing area, there is an increased risk of cross-contamination
during each step of the procedure, e.g. via processing equipment. Therefore, adequate cleaning and control
measures to prevent cross-contamination shall be put in place.

Equipment and premises used for manufacturing of cell-based medical products shall be suitable and qualified
for aseptic production. It is recommended that dedicated, product-specific or single-use equipment is used in
the production, whenever possible.

For requirements concerning the procurement, see Annex D.
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E.6 Cell handling procedures

E.6.1 General

All cell handling procedures shall be justified in terms of their intended purpose. The impact of the manipulation
of the cells or tissue on any stage of the manufacturing process is to be considered in the risk management
process. The significance of changes (e.g. cell source, raw materials, manufacturing platforms, manufacturing
sites) needs particular attention.

All cell procedures shall be carried out according to documented standard operating procedures. The different
process steps shall be validated. Relevant controls shall be defined. Microbiological control is a pivotal aspect

of th
seleg
micrd

Guid
Refe

E.6.2

The j
enzy

in ordler to preserve the intended functional integrity of the cellular preparation and to minimize

b Process COntrol and TisK Tmarnagelnent or all Cell preparatlions. Vionioring or 1mn vitro ce
ted stages of the production shall be performed where feasible. The culture shall be exan
bial contamination in accordance with the culturing procedure and growth characteristi¢s of

bnce on special requirements for handling of cells and tissue during manufactdre can
ence [38].

) Organltissue dissociation

rocedure to dissociate the organ and/or tissue shall be described with respect to the technid
me, and the media applied. Consideration shall be given to the degree of disruption applied

culturing at
nined for any
the cells.

be found in

ue used, the
to the tissue
cell-derived

impurities in the product (cell debris, cross contamination with athér cell types).

Careful consideration shall be given to the controlled environmént were organ/tissue dissociation {s performed.
It can be useful to use a class A laminar flow hood.

E.6.3 Isolation of the cell population of interest

The procedure used to isolate and/or purify and/or enrich the cell population of interest shall be appropriately
documented. The process, including equipnment and reagents, is to be validated with regard to the ¢ffectiveness
of the process in obtaining the cell population of interest.

E.6.4 Cell culture

The procedure used to culturé the cells or tissue shall be described. The process is to be valilated and its

effec
to prd
and
numi
charg
defin
cultu
optim

iveness is to be addressed in relation to the intended use. The processing steps shall be prop
serve the integrity and function of the cells. Any manipulation during culture shall be documg
Closely monitored-according to specified process controls. The duration of cell culture a
er of cell passages shall be clearly specified and validated. The relevant genotypic an
cteristics of;the primary cell cultures, of the established cell lines and the derived cell clqg
ed and thieip stability with respect to culture longevity determined. Consistency and repeatabi
e proeess shall be demonstrated and the culture conditions including the media and the dur
ized, defined and validated with respect to the intended clinical function of the product.

erly designed
nted in detail
nd maximum
1 phenotypic
nes shall be
ity of the cell
ation shall be

Spec

1al consideration shall be given to the growth potential of cells in response to added growth

factors since

cell subpopulations may gain a growth advantage under defined in vitro culturing conditions.

Analysis of literature data may be used to evaluate whether propagation of viral contaminants during cell
culture needs consideration.

E.6.5 Cell modification

Various treatments (e.g. physical, chemical and/or genetic) can be applied to cells. The method used to modify
the cells shall be fully described. The process is to be validated and its effectiveness is to be addressed in
relation to the intended use.

In the case of genetic modification of cells, relevant standards and guidelines apply.
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E.6.6 Cells cultured in or on a matrix/device/scaffold

If the cells are grown directly inside or on a matrix/device/scaffold, the quality of the combined cell-based
medical product relies on the properly controlled manufacturing process (see E.1 to E.5) and the quality of the
combination partner. For such products, the effect of the matrix/scaffold/device on the cell growth, function
and integrity shall be taken into account. The effect that the cells can exert on the device (e.g. on rate of
degradation) shall also be considered (see also Annex M).

E.7 In-process controls

= diate
rmediate cell or tissue products are products that can be isolated during the process; specifications
of these products shall be established in order to assure the reproducibility of the process and the consistency
of the final pfoduct. Tests and acceptance criteria shall be described.

E.8 Batc¢h definition

The purpose|of the batch definition is to ensure consistency and traceability. A clear.definition of a prodyction
batch from cll or tissue sourcing to the labelling of the final container shall be provided (i.e. size, number of
cell passagels/cell duplications, pooling strategies, batch numbering system). I the autologous setting, the
manufacturef product shall be viewed as a batch.

22 © 1S0 2012 — All rights reserved


https://standardsiso.com/api/?name=83c5f30f61499ec391d125b40bab8de5

ISO 13022:2012(E)

Annex F
(normative)

Requirements for packaging and labelling

F.1 General

All prpcured cells and tissues, intermediates and the final product shall be stored and packed stérile to minimize
the risk of contamination and degradation. The containers used shall be suitable for storagetand transportation
of the relevant biological material. The containers shall protect and preserve the safety and guality of the tissue
contdined therein. Specifications for all parts of the packaging shall be set up.

F.2 | Specifications

Spedifications are required for all the packaging components (e.g. the céntainer closure system|and primary
packgging, secondary and external packaging). Specifications shall be documented.

F.3 | Documentation

Detalled descriptions of the packaging process(es) and thezmaterials are required.

F.4 | Chemical properties of the packaging container

Primary packaging and materials that are in ditect contact with the tissue shall be qualified. Meflical devices
may be the preferred container system dueAa-their biocompatibility and quality control requiremepts; however,
such|controls might not be sufficient and:should be justified. Contamination of the product by Ieachables or
extragtables from the packaging material by toxicological, immunological or pyrogenic substances is to be
avoided by any means.

The ¢ontainer shall also be ihert to the product (e.g. dimethyl sulfoxide in the product is prone to causing
leacHables in certain container systems).
F.5 | Physical properties of the packaging container

The gontainers'shall prevent degradation of the cells, tissue or the final product due to environmental conditions
(e.g. femperature, light).

F.6 '—Centamination
The packaging shall prevent contamination originating from persons responsible for packaging and

transportation of the tissue.

F.7 Labelling

F.7.1  To ensure traceability and unequivocal identification of tissues or cells or the final product, all transport
containers shall be labelled.

Every tissue-containing package shall be labelled at the time of the procurement. Packaging and labelling
procedures shall be specified and documented, and these procedures shall be followed in actual practice.
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The primary container holding the tissue shall, as a minimum requirement, bear a label specifying the donor’s
identity and/or donor code, and the type of tissue within the container. If the primary container is large enough,
it should bear a label including the following data:

a) donor identity and/or donor code, and type of tissue;
b) date and, if possible, time of procurement;
c) hazard warnings;

d) nature of any additives (if used);

e) inthe cg
donations, the label shall identify the intended recipient.

If the primary container cannot bear a label large enough to include the information specified in.the-abo
this information shall be included in an accompanying document attached to the primary contairer. Lik
tissue or blopd samples included in the container for testing shall be adequately labelleg, to enable them to
be assigned |to the correct donor and to prevent mix-ups. Specific information about time.and place of
procurement|shall also be included on these samples.

F.7.2 If theltissue is transported by a third party (e.g. a forwarding company) eacfrtransport container shill be
labelled with [at least the following information:

a) “Cautior]’, “Tissues and Cells” and “Handle with Care” labels;

b) identificgtion of the establishment from which the package originates'(including address and telephone nuinber)
and nane of a person at the originating establishment or desigaee to be contacted in the event of problems;

c) identificgtion of the processing company, tissue bank, orgther destination establishment (including ad@ress
and telephone number) and name of a person or desighee to be contacted to take delivery of the container;

d) date andtime of the start of transportation specifications regarding the transportation conditions necegsary
to maintgin safety and quality of the tissue ot Gélls;

e) the addifional text “Do not irradiate”;

f) ifitis knjown that the donor is positive for a relevant infectious disease marker, the following text shall be
added: “Biological Hazard”;

g) inthe cape of autologous tissu€’or cell donations, the following text shall be added: “For autologous use pnly”;

h) any addjtional specifications regarding storage conditions (e.g. “Do not freeze”).

F.8 Requirements for primary packaging

F.8.1 Primary packaging used after the procurement or during the process (intermedidries
or finished products)

Following procurement or other steps of the production process, all tissues and cells, intermediates that include
cells, or the finished product shall be packaged in a manner which minimizes the risk of contamination. They
shall be stored at temperatures that preserve the required characteristics and biological function of the cells or
tissues. The packaging shall also prevent contamination of those responsible for packaging and transportation
of the tissues and cells. The primary packaging comprises a sterile and tight container which is adequate for
the product and validated for the use for which it is intended.

Preferably, the primary packaging should be a medical device (see F.4). The user will have to validate the
container system selected, in order to make sure that it meets the fixed specifications, in particular, in terms of
physical security (if necessary, resistance to low temperatures), chemical properties (absence of interaction
with the products in contact) and microbiological requirements (sterility and absence of pyrogenic material).
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A description of the container closure system should be provided. Compatibility of the system with the product should
be demonstrated. Information on the sterilization procedures of the container and the closure should be provided.
Additional data may be required if packaging components are used in the transport and/or application procedure.

F.8.2 Primary packaging of the blood samples obtained from the donor

Blood samples are collected from the donor of cells and tissues in order to perform relevant laboratory tests.
The packaging used for the procurement and the storage of the blood samples in a serum library shall be
validated as being suitable for the purpose. Any accompanying tissue or blood samples for testing shall be
accurately labelled to ensure identification with the donor, and shall include a record of the time and place the

specimen was taken.

F.8.3
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shou
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pe of container, its closure system, type and quantity or concentration of anejlfary materia
licable, shall be specified as necessary for the intended sample. The packaging shall be
pate for the intended use. Differences in packaging used for product and samples for q
d be justified.

Shipping container

packaged cells or tissues shall be shipped in a containgrwhich is suitable for the transport
rials and which maintains the safety and quality of the,tissue or cells contained within it. TH
ndatory for all products of human origin at all steps(ef'transportation and is essential for s

primary packaging (e.g. double packaging of.the femoral heads).

be placed in sufficient quantity in the container in order to avoid any possible escape of liquid
xternal packaging should be in a transport container. The usual accompanying documents G
ben the external and the transpart-eontainer. The shipping container shall be impact-resist
erility of the primary packaging.and be tamper-proof.
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of biological
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bing material
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product), the

labelling of the container shall include the information as detailed in F.7.
F.10| Packaging of waste products with biological risk resulting from the procure-
ment or the processing

Potentially contaminated or contaminated wastes shall be placed in single containers, sealed tight, labelled

adeq
a dis

uatelyand prepared for incineration. For potentially contaminated liquid waste, the container
nfecgtant.

shall contain
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G.1 Gen

Annex G
(informative)

Guidance for transport
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rovides guidance for the transport of procured cells or tissue, intermediates and the trarisp
uct.

activities should take place under safe and controlled conditions, which ensure preservation
nd product properties necessary for the intended use, and prevent degradation @nd contamir
ct. The chosen modes of transportation should be suitable for the purpose -with regard f{
d logistical requirements. The mode of transport should be validated. It"should be specif
ordance with national legislation.

tation methods described in this International Standard apply to intérhational or national tran

in force relating to the transport of the infectious matters [e.g. IATA (Int€thational Air Transport Associg

ADR (Accorq
products def

a) tissues,
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The guideling
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The product
1)
2)

ens
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cha

This annex a

Européen Relatif au Transport International des Marchandises Dangereuses par Route)],
ned below:

cells, blood samples resulting from the donor’s procurement;
for internal and external quality control of tissués,
the biological product library and the serum?’ library.

s described in this annex are not applicable to the transport of waste with a biological risk,
of samples for environmental contrals of the facilities where the process is carried out.

should be transported under-conditions that:
Lire its safe storage and.its-integrity;
Lre its shipment within'a defined time;

ply with hygiene‘and security requirements with respect to the environment and the persq
rge of transport.

pplies.t6 the following operations:

ort of

bf the
ation
o the
ed in

sport

y the manufacturer, or on account of the manufacturer, without, prejudice to regulations that are

tion),
bf the

hor to

ns in

— preparaqion of the container;

shipping

(or transport itself);

reception of the products by the manufacturer and user.

G.2 Specifications

Transport specifications should determine the type of transport container and the way it is identified, as well as

the inclusion
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of samples, if any, and the procurement report to the processing company.
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Validation

The operational validation of tissue transport should take into consideration requirements relating to the internal
temperature of the container, environmental temperature, as well as other biological, chemical and physical
parameters relevant for the protection of the cells or tissues or the product. Seasonal temperature fluctuations
should be taken into account, if applicable. If, for example, the tissue or product should be maintained within
a particular temperature range during transport, it is recommended that a suitable and qualified temperature
sensor be placed inside the package to monitor and document internal temperatures.

Transport times should be specified in the predetermined terms and conditions of transport, which ensure the
retention of the necessary cell and tissue properties.

Whe

of co|d or heat eutectics are used, those should be in a sufficient quantity to maintain within\the
desirgd temperature for twice the length of time estimated at the beginning. Their position within
should maintain a temperature homogeneous in the whole of the volume of the container

G.4

Documentation

Dates and, if relevant, times of package collection at the procurement“dorganization and de

man

G.5

Ufacturer or processing company should be documented.

Cross-contamination

Durirlg transport, access to the package and its contents py unauthorized third parties should G
If ne¢essary, a sealable outer transport container should*be used. Variances or incidents occ
transport should be reported to the procurement organization and the manufacturer or processin

G.6

Tran

Contractual agreements

gport contracts should be concluded-with qualified forwarding companies. The forwarding con

ensufe full compliance with the specified, validated transport conditions. Procurement organiza
the npanufacturer, the processing.company, or third parties in charge of transportation of procu
cells| In such cases, written agreements should be established, specifying the responsibilities

parti

G.7

és and detailed procedures to be followed.

Preparation-of the transport container

Procg¢dures should‘be set up defining the following:

a)
b)
c)

d)

the conditions of preparation of the container;

Ipbelling of the container;

h carbon dioxide in solid form or nitrogen in liquid form are added in the container, or when ellccumulators

container the
he container

livery to the

e prevented.
urring during
g company.

npany should
ions can put
red tissue or
5 of the third

the instructions to be given for transport;

the documents to be given to the person in charge of transport.

In cases where the transport containers hold liquids, carbonic ice or liquid nitrogen, labelling and documentation
should be in conformity with specific written requirements envisaged in these cases.

The shipper establishment or the manufacturer should check the conformity of the transport container with the
relevant specifications.
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G.8 Transport of the products

An explicit agreement is required between the shipper and the recipient establishment detailing the responsibility
for all aspects of the transport process.

With regard to schedule and routing, instructions should be established concerning:

means of transport (including e.g. specific equipment, maintenance, hygiene);
routes and routing times;

control of the relevant environmental parameters, e.g. temperature.

a)
b)
c)
G.9 Res
The manufa
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the safety cr
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describing cl
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The materig|
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the required
should be co
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as such whilg

ponsibilities of the manufacturer

cturer should perform all of the operations related to the transport of raw materials to fin
se tasks can also be delegated to one or more subcontractors. It is the responsibility g
- to check whether the subcontractor is qualified to perform the task.

g of the products to be transported, the conditions and means for the'transport, the route
owed delay between the shipment and the delivery, the respongibilities for each person inv|
prt, and control at the delivery. The conditions of transport should be chosen taking into ac
teria and the conditions of storage suitable for the transported products.

el in charge of transport should receive adequate instfuctions with regard to related risks
eases) and the type of products transported. Standard operating procedures should be §
carly the measures to be taken to protect the product and the person in charge of the transy

nergency case justifies the exceptional need\for a subcontractor who has not been qua
the manufacturer should give precise written instructions to the subcontractor for the req
ditions for the product.

erial and hygiene

| and equipment used for_the transport of products (e.g. vehicles, temperature-cont
containers) should be_suitable for the purpose and qualified if necessary with regard t
uirements of transportof each type of product. In particular, duration of transport, maintenar
temperatures of storage during transport, dedicated or gathered transport, hygiene and se

) to procedures:

b materiahor equipment should be withdrawn from the logistics chain or, at least, clearly lal
b waiting: for repair or removal.

shed
f the

ort is carried out by the manufacturer, it should be performed according to procedures detailing

5, the
blved
count

(e.q.
et up
ort.

lified
uired

rolled
b the
ce of
curity

hsidered. Material @nd equipment should be the subject of maintenance on a regular basis, carried

elled

The data log

et for the monitoring of the temperature should be of an appropriate range and with appro

Driate

precision details as to the temperatures of storage and transport of the products. They should be calibrated

and checked

at regular intervals.

The transport containers and reusable secondary packaging should be kept clean and should be subjected to

cleaning and

decontamination, as described in procedures.

Vehicles being used for road transport should be cleaned regularly and decontaminated in case of contamination
by the product.

G.11 Packaging and labelling of the transport container

See the information given in Annex F.
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G.12 Documents relating to transport

A special transport form should be provided to the conveyor or its representative at the same time that the
container is provided.

In preparation for any accident or incident which can occur during transport, precise instructions should be
given to the conveyor, clearly specifying:

a) the nature of the danger presented by the products transported, as well as the safety measures to be taken
to face them;

b) measures to be taken for personnel and the product in the event of breakage or deterioration of the
packaging, in particular when the products spread outside the packaging.

Theskg instructions should include the person to be contacted [name, addresses and telephene number(s)].

G.13 Transport conditions and duration

The tfansport of the cell-based products should be carried out as soon as possible. The duration §nd condition
of trgnsport should be controlled either by a system which guarantees the“maintenance of the| temperature
or by|precise knowledge of the steps of transport (in particular, delay and\conditions of storage)| This control
inclugles in particular:

a) knowledge of the estimated duration of transport according te/the destination;

b) knowledge of the route between the shipping establishment and the destination of the products and
g¢ventually the intermediate area of storage before theproduct arrives at its final place of stofage.

G.14 Delivery and control at reception

Compliance with the specified transport conditiens should be checked in particular in relation to:

a) e integrity of the container and label;
b) e conditions of monitoring of the relevant environmental parameters (e.g. temperature) during transport;
C) e duration of transport.

Any pnomalies or non-corformity raised during the transport should be documented. If deviations have
been| recorded, it is recommended that this information be forwarded to the conveyor and to|the shipping
estallishment or cofapany. Investigations to determine the causes should be carried out and cprrective and
prevégntive actions'should be taken.

G.1% Reception of the tissue and cells

ification that
cumentation
and samples, meet the requirements of this International Standard and the specifications of the receiving
establishment.

Each establishment should ensure that the tissue and cells received are quarantined until they, along with the
associated documentation, have been inspected or otherwise verified as conforming to requirements. The
review of relevant donor and procurement information, and thus acceptance of the donation, should be carried
out by specified persons.

Each tissue establishment should have a documented policy and specifications against which each consignment
of tissues and cells, including samples, are verified. These should include the technical requirements and
other criteria considered by the tissue establishment to be essential for the maintenance of acceptable
quality. The tissue establishment should have documented procedures for the management and segregation
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of non-conforming consignments, or those with incomplete test results, to ensure that there is no risk of

contamination of other tissues and cells being processed, preserved or stored.

The data to be registered at the tissue establishment should include:

a)

30

consent/authorization, including the purpose(s) for which the tissues and cells may be used (i.e. therapeutic
or research, or both therapeutic use and research) and any specific instructions for disposal if the tissue

or cells are not used for the purpose for which consent was obtained;

all required records relating to the procurement and the taking of the donor history, as described in D.5;

results of physical examination, laboratory tests and other tests (such as the autopsy report);

for allogeneic donors, a properly documented review of the complete donor evaluation against thejselgction

criteria |

in the ¢
allergies

y an authorized and trained person;

(such as to antibiotics) of the recipient.

bse of cell cultures intended for autologous use, documentation of the possibility”of medicinal
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Annex H
(informative)

Guidance for storage

General

This
com

Don4

annex is applicable to both the requirements for storage of donated cells or tissues and|d
onent of the final product.

ted cellular material, once processed, may be:

a) a single primary cell isolate used directly for the cell-based medical product;

b)

c)

.
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order
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H.3

Acce

rimary cells cultured for a few passages before being used for the cell-based medical prod

ells based on a well-defined cell bank system consisting of seed lot;\working seed lot, a ma
ind a working cell bank.

bdures for the control of storage areas should be established and applied, in order to prevent
g that might adversely affect the functionality or integrity.*of tissues and cells. All storag
d be carried out under controlled conditions.

ge conditions should ensure cell viability, density,, purity, sterility, function and potency.

lequately controlled cell storage system shouldbe established to allow proper maintenance

Is, tissues and the cell-based medical product without any alteration of their intended final ch
ty should be verified by relevant genotypic’and/or phenotypic markers and the proportion of
identity markers evaluated as an indicator of the intended cell population.

Facility

f the cellular

ct;

ster cell bank

any situation
e processes

and retrieval
aracteristics.
cells bearing

torage facility should be of’sufficient size with secure access. It should be established and faintained in

to guarantee the quality and the traceability of the stored products. The facility should be ¢
essary, defined limits“of temperature and humidity should be controlled.

Personnel

5s to the. facility should be restricted to adequately trained and approved personnel.

ean and dry.

H.4

Specification

Storage conditions should be specified to guarantee the quality of the cells or tissues with regard to cell
identity, purity, viability and functionality. Contamination with microbiological contaminants should be prevented.
Cross-contamination with cells or nucleic acid of other origin should be prevented.

H.5

Qualification and validation

Storage equipment or devices should be qualified and storage conditions subject to validation.

It is recommended that records be maintained that qualify equipment or devices used for storage of tissues
and cells. Specifications selected for storage equipment should establish confidence that it is capable of
maintaining the required, controlled environment. A procedure detailing the required conditions, responsibilities
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and specifications for the validation of each type of tissue and cell for their storage, transfer or distribution,

should exist.

The maximum storage time should be specified for each type of storage condition based on real time (and,
if applicable, accelerated) stability data using adequate test methods. The selected period should be bound,

among other

things, by the possible deterioration of the functional properties of tissues and cells.

H.6 Monitoring and documentation

It should be ensured that all procedures associated with the storage of tissues and cells are documented in the

standard op

rating procedures and that storage conditions comply with specified requirements
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which are ca
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device or fag

All steps dur|
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H.8 Stonageofnon-cellular material

honitoring systems should be utilized to ensure the required environmental conditions are maint
e. Appropriate data should be recorded and periodically reviewed. Alarm systems should be
pable of alerting personnel before a critical condition is breached. It is recommended that pg
'es be developed for the emergency transfer of tissues or cells to a designated alternative st
ility, and for alternative monitoring methods in the event of failure of equipmentior power.

ng tissue or cell handling that require maintenance of a controlled temperature or other st
ould be documented. The documentation system should guarantee traceability of the cells or tis

ross-contamination, storage facilities should be dedicated,» They should be physically sepg

ing the storage method used, separate areas should be assigned for the storage of non-t
bues (quarantine area) and tested material, ready for release. These different areas shou
fied.

hysically separated areas should be identified and dedicated to the storage of cells or tissue
foutine specifications.

d tissues and cells, e.g. those with positive biological infection markers, should be clearly
y labelled in a way that anngunces their particular characteristics. For example, contami
il be labelled with a “biological hazard” symbol (see ISO 7010). These cells are stored if nece
olated storage enclosures’ in order to avoid the risk of cross-contamination or mix-ups. |

or the preparation-of the genetic modified cells should be stored in identified and dedicated
h cells and tissues.

In a storage 1

hined
used
licies
brage

brage

sues.

rated

bsted
Id be

5 that
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ssary

n the
e of storage in a liqaid-nitrogen tank, these products should be stored only in vapour phass.

Areas

acility for cells and tissues, areas assigned to the storage of the supplies, consumables, reu

sable

hardware (e.g. glassmaking) and ancillary products used during the tissue and cell processing should be

distinct from

the tissue and cell storage areas.

H.9 Storage of waste with biological risk/biohazard

Contaminated or potentially contaminated waste, generated by the processes of tissue and cell storage, should
be adequately segregated fulfilling specific written requirements for the risks of infection.
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H.10 Stability

Shelf life for the cells or tissues under specified storage conditions should be determined for the following materials:

a) all intermediates subject to storage, if applicable;

b) components of the combined cell-based medical product;

c) t
d) t

he cells or tissues;

he finished product.

ct. All storage conditions, including temperature range, should be defined. Transportation
tions should be supported by experimental data with regard to the maintenance ,of ‘cell

ed to the final
and storage
integrity and

produict stability during the defined period of validity. If relevant, appropriate methods for, freezing and thawing

shou

Due
a cag
non-

H.11

The
for st

d be documented.

fo the complex nature of cell-based medical products, requirements for stability should b
e-by-case basis. Whenever possible, stability should be assessed for (baoth the cellular a
ellular component prior to combination, and together as a finished product in the final pack

Storage conditions for the final product

otential for storage of cell- or tissue-based products is, in geheral, limited. However, some produ
brage in, for example, a frozen state. For this type of medical-product, all relevant sections of thig

e defined on
5 well as the

hging.

cts may allow
annex apply.
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Annex |
(normative)

Requirements for traceability

1.1 General

A system shall be used which allows complete traceability of the starting material to the patient and vice) \ersa,
while maintajning confidentiality of patient and donor. This is essential to monitor the safety and(efficdcy of
cell-based medical products. The establishment and maintenance of that system shall be done-in-a way that
ensures coherence and compatibility with traceability and vigilance requirements.

.2  Spegific requirements

To guarante¢ the anonymity of the donor, a two-tiered system connecting the required traceability from cell
donation and procurement to the manufacturer and user (hospital or practice) shall be established.

At the tissue|establishment, there shall be a link between the donor and‘the’ donation. On the manufaciuring
side, there ghall be a link between donation and product. At the hospital or practice, there shall be g link
between the|product and the recipient.

The systemg shall allow full traceability from the donor to the recipient through anonymous coding sysiems.
Manufacturefs shall establish their coding systems in a rational way, building from the coding system ¢f the
tissue establjshment and designing it to facilitate the tracing-of the donation of the product to the patien}. Bar
coding and peeling labelling systems can be suitable toels for the purpose of patient management.

Guidance can be found in Reference [29].

The requirenpents for labelling are specified in F7.
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Annex J
(normative)

Risk reduction measures relating to contamination with viruses and

J.A1

In or

other infectious agents such as TSE

General

ler to maintain the characteristics of cell-based medical products, living cells cannet‘\usua

with physical or chemical methods that are effective for inactivation or removal of infectious ‘agent

or the
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cell-h

infec

Asin
so th
appli
of ce
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e TSE agent. Until methods for inactivation or removal of infectious agents are validated, the
haterials used during processing. Stringent sourcing requirements and acceptance criteria fo

ased medical products are not contaminated and that materials used-for processing do
ious agents.
at extended testing cannot be performed. An appropriatestesting regime of donors should

bd as it has been developed, e.g. in Europel33] and in thedl/SAB3], Details are provided in Ann

br Cell Banks (MCB) and Working Cell Banks (WCB).should be established, whenever poss

In th¢ development and production of cell-based ‘miédical products, appropriate measures shal

minin
follow

J.2

J.2.1

The
purifi
acce
be ag

Geng
grow
shall

asso

ing aspects shall be considered.

Source of virus/TSE contamination

Human tissues and cells

manufacturing process for cell-based medical products usually does not include terminal
Cation steps, virussremoval and/or inactivation steps. Therefore stringent sourcing requi
btance criteria forall materials derived from human or animal origin according to the intend
equately defined.

rally, human tissues and cells can harbour viruses. These are human pathogenic viruses
under.processing conditions, for instance during the expansion of cells. In general all blood-£
be/considered as potential contaminants. Tissue-specific viruses, such as herpes viruses
Ciated with blood cells, shall be considered in addition.

H medical products depends on appropriate selection and testing of the donors ‘and the appro

ed from human origin shall be established to ensure that cells or tissues used as sourcs

ple primary cell isolate may be used directly for cell-based medieal products or cultured for a fq

Is can increase the risk of disease transmission. Where cell lines are used, appropriate

ly be treated
5, like viruses
safety of cell-
priateness of
F all materials
material for
not introduce

W passages,
therefore be
ex C. Pooling
haracterized
ble.

be taken to

hize the risk of virus transmission; a risk of ‘contamination with TSEs shall be taken into account. The

sterilization,
rements and
ed use shall

which might
orne viruses
(CMV, EBV)

The risk of contamination of human tissues with the variant Creutzfeldt—Jakob disease (vCJD) agent shall be
taken into consideration and, if applicable, appropriate donor selection criteria shall be applied. See References
[35] and [53].

The manufacture of cell-based medical products shall be in compliance with the principles of good manufacturing
practices. The manufacturing area shall be physically separated from the procurement area. If different tissues
and cellular products are processed and stored in the same manufacturing area, there is an increased risk of
cross-contamination during each step of the procedure, e.g. via processing equipment or in storage containers
such as liquid nitrogen tanks. Therefore, adequate control measures to prevent cross-contamination shall be
put into place.
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Autologous cell therapy products might also be developed from virus-positive (e.g. HIV, HBV, HCV) patients. It
is important to check whether viruses are amplified during ex vivo cell culture. In addition, a rigorous concept
to avoid cross-contamination between virus-positive and virus-negative cell cultures shall be in place.

J.2.2 Processing aids

Various materials are needed for collection, selection, culture or even genetic or phenotypic modification
of cells, such as other cells, enzymes, antibodies, cytokines, sera and antibiotics. Each substance used in
the procedure shall be clearly specified and evaluated as to its suitability for the intended use. The quality
of biologically active additives in culture media such as growth factors, cytokines and antibodies shall be
documented and their quality and safety considered. Even the safety of amino acids shall be controlled. If

they are deri

e

jsk of

contaminatign with animal TSEs.
For expansion of cells, foetal bovine serum (FBS) is frequently used. It is well known that-FBS cgn be
contaminatedql with viruses (see References [41], [61] and [62]). Porcine trypsin, often used_in)cell cultivation,

bears a risk
Analysis (Cq
methods app
The use of th
and/or inacti
contaminant

A), is not sufficient to assure the absence of virus contaminants; the sensitivity of the detg
lied and the low volume that can be used for testing are the reasons for the limited value of te
ese components shall be avoided, unless justified and documented. Ifjustified, inactivated s
ated trypsin shall be used. If human serum is used as a medium additive, the absence of
5 shall be justified by appropriate measures.

of contamination. Testing of serum or trypsin, e.g. reported by the supplierdn-the Certificate of

ction
sting.
lerum
virus

When using FBS material, the manufacturer shall show

a) compliance with ISO 22442 (all parts), or

b) a Certificate of Suitability as issued by EDQM (European“Directorate for the Quality of Medicines and
Health Care), or equivalent.

Appropriate locumentation from the supplier, demonstrating the quality and the virus and TSE safety |of all

human or anmal derived raw materials, is needed. It is very important to consider this point early in prpduct

developmeniand to maintain documentation of all raw materials over the different cycles of product development.

J.3 Risk reduction methods

J.3.1  Testing of donors of human tissue and cells

Specific reqlirements for doner.selection and testing have been developed, e.g. in Europel3d] and ip the

USAI33]. Dethgils are providedyin’ Annex C. The viral infection status of any cell sample, including autoldgous

cells, shall be known in erder to permit appropriate segregation of infected cells and establish appropriate

safety measlires for handling and storage of cells and materials.

J.3.2 Testing'of cell banks

Where cell lines—a sed-—an-appropriale chalkacte ed Master Cell Bank (MCB) and Working- CellIBank

(WCB) shall be established, whenever possible. Cell banking, including cell characterization and testing,

should comply with the ICH guideline Q5D[71.

J.3.3  Selection of appropriate raw materials and/or reagents

Various raw materials or reagents may be needed for collection, selection, culture and modification of cells.
The quality of biological materials shall be well documented and each substance used in the procedure shall
be clearly specified and evaluated according to the intended use.

The risk of contamination with adventitious agents shall be considered and, especially, all animal or human
derived raw materials and/or reagents shall be implemented in the risk evaluation. The general strategy is to
avoid the use of biological materials if ever possible. If this is not possible, the following considerations shall
be taken into account.
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For in vitro growth of primary cells, serum is an appropriate medium additive and many cells cannot
be successfully cultivated without serum. If the use of bovine serum is considered to reduce the risk of
contamination, only foetal bovine serum and, if possible, inactivated FBS products shall be used. Suppliers
shall provide documented evidence that the inactivation procedure in place is effective for virus inactivation
and that appropriate testing is performed before inactivation, which demonstrates, with the exception of BVDV,
that the serum is free of detectable bovine viruses. Gamma irradiation at 30 kGy or higher has been shown to
be effective for virus inactivation (see References [31], [36] and [40]).

If FBS is used, measures shall be taken to reduce the risk of TSE. Relevant standards, such as ISO 22442 (all
parts), and guidelines, such as Reference [41], shall be considered.
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of an

Itis
huma
huma
use 4

Trypq
with
with
plant

Hum
cells,
they

Guid
testr

Whe
Phar
mon(
of bid
cell-H

mal origin shall be addressed.
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in is often used for cell cultivation. It can be derived from porcine tissues and-can therefore be g
borcine viruses, especially with porcine parvovirus and/or porcine circovirus type 1/2. Bot
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derived or recombinant trypsin shall be used.

hn or animal derived materials, including cells that function.as support for growth and adhesio
shall be evaluated and/or validated as to their suitability_for the intended use. If animal ce
Shall be tested in the absence of detectable speciessspecific viruses by appropriate, valid

egime (see References [16], [32], [54] and [55]).

h the raw materials, reagents and/or excipients have a marketing authorization or are men
macopoeia, appropriate references shall be'made. If other guidance documents are applicabl
clonal antibodies!301(5¢] or for plasma=dérived medicinal products2], or for the virus safety
pharmaceuticals!6], they shall betakén into account. Such materials shall only be used for
ased medical product if their virus/TSE safety is adequately demonstrated!].
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Annex K
(informative)

nce relating to hazards caused by the tumorigenic potential of
n cells or tissues used for the production of medical products

The risk of inducing tumorigenesis due to neoplastic transformation of host cells and cells from cell-based

studies might not be feasible. Tumorigenicity studies may be performed in vitro and/or in vivo. The d&gision

medical products, should be considered, as appropriate, on a case-by-case basis. Conventional carcinog?nicity

on the tests o be performed should be made on a case-by-case basis with suitable models andon’lite

ature

reviews. Tumorigenicity studies should preferably be performed with cells that are at the limitof routing cell

culturing or
biodistributio

Genotoxicity
nature of any
chromosomg

ven beyond that limit. Tissues found to contain applied cells or expressed products during the
h studies should also be analysed with special emphasis during tumorigenigity’studies.

studies are not considered necessary for human cell-based medical’/products, unlesg the
expressed product indicates an interaction directly with desoxyribonucleic acid (DNA) or [other
| material.
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