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MANUFACTURE OF BIOLOGICAL MEDICINAL
SUBSTANCES AND PRODUCTS FOR HUMAN USE

SCOPE

The methods employed in the manufacture of biological
medicinal substances and products are a critical factor in
shaping the appropriate regulatory control. Biological
medicinal substances and products can be defined
therefore largely by reference to their method of
manufacture. This annex provides guidance on the full
range of medicinal substances and products defined as
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biological.
This annex is divided into two main parts:
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a) Part A contains supplementary guidance on the
manufacture of biological medicinal substances and
products, from control over seed lots and cell banks or
starting material through to finishing activities and testing.
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b) Part B contains further guidance on selected types of
biological medicinal substances and products.
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This annex, along with several other annexes of the Guide

to GMP, provides guidance which supplements that in Part
I and in Part I of the Guide. There are two aspects to the

scope of this annex:
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a) Stage of manufacture - for biological active substances
to the point immediately prior to their being rendered
sterile, the primary guidance source is Part II. Guidance for
the subsequent manufacturing steps of biological products
are covered in Part 1. For some types of product (e.g.
Advanced Therapy Medicinal Products (ATMP) cell-based
products) all manufacturing steps need to be conducted

aseptically.
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b) Type of product - this annex provides guidance on the
full range of medicinal substances and products defined as

biological.
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These two aspects are shown in Table 1; it should be
noted that this table is illustrative only and is not meant to
describe the precise scope. It should also be understood
that in line with the corresponding table in Part Il of the
Guide, the level of GMP increases in detail from early to
later steps in the manufacture of biological substances but
GMP principles should always be adhered to. The inclusion
of some early steps of manufacture within the scope of the
annex does not imply that those steps will be routinely
subject to inspection by the authorities. Antibiotics are not
defined or included as biological products, however where
biological stages of manufacture occur, guidance in this
Annex may be used. Guidance for medicinal products
derived from fractionated human blood or plasma is
covered in Annex 14 and for non—transgenic plant products
in Annex 7.
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In certain cases, other legislation may be applicable to the

starting materials for biologicals:
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(a) For tissue and cells used for industrially manufactured
products (such as pharmaceuticals), the donation,
procurement and testing of tissue and cells may be

covered by national legislation.
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(b) Wl?ere blood or blood components are used as starting
mater'!als for ATMPs, national legislation may provide the
technical requirements for the selection of donors and the

collection and testing of blood and blood components'.
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(c) The manufacture and control of genetically modified
organisms needs to comply with local and national
requirements. Appropriate containment should be
established and maintained in facilities where any

genetically modified micro-organism is handled?.
Advice should be obtained according to national
legislation in order to establish and maintain the
appropriate Biological Safety Level including measures to
prevent cross contamination. There should be no conflicts
with GMP_requirements.
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Note 1 In the EEA, this is Directive 2002/98/EC and its
Commission Directives.
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Note 2 In the EEA, this is Directive 1998/81/EC on

contained use of genetically modified micro—organisms.
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Note 3 See section B1 for the extent to which GMP
principles apply.
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Note 4 See section on ‘Seed lot and cell bank system’ for
[the extent to which GMP applies.
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Note 5 In the EEA: HMPC guideline on Good Agricultural
and Collection Practice - EMEA/HMPC/246816/2005 may
be applied to growing, harvesting and initial processing in
open fields.
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Note 6 For principles of GMP apply, see explanatory text in
‘Scope’ .
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Note 7 Where these are viral vectors, the main controls are
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as for virus manufacture grow 2).

Note 8 In the EEA, human tissues and cells must
comply with Directive 2004/23/EC and implementing

Directives at these stages.
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PRINCIPLE

The manufacture of biological medicinal products involves
certain specific considerations arising from the nature of
the products and the processes. The ways in which
biological medicinal products are manufactured, controlled
and administered make some particular precautions
necessary.
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Unlike conventional medicinal products, which are
manufactured using chemical and physical techniques
capable of a high degree of consistency, the manufacture
of biological medicinal substances and products involves
biological processes and materials, such as cultivation of
cells or extraction of material from living organisms. These
biological processes may display inherent variability, so
that the range and nature of by-products may be variable.
As a result, quality risk management (QRM) principles are
particularly important for this class of materials and should
be used to develop their control strategy across all stages
of manufacture so as to minimise variability and to reduce
the opportunity for contamination and cross—
contamination.
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Since materials and processing conditions used in -
cultivation processes are designed to provide gondltlor.\s
for the growth of specific cells and microorganisms, this
provides extraneous microbial contaminants the o
opportunity to grow. In addition, many products are limited
in their ability to withstand a wide range of purification
techniques particularly those designed to inactivate or
remove adventitious viral contaminants. The design of the
processes, equipment, facilities, utilities, the conditions of
preparation and addition of buffers and reagents, sampling
and training of the operators are key considerations to
minimise such contamination events.
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Specifications related to products (such as those in
Pharmacopoeial monographs, Marketing Authorisation
(MA), and Clinical Trial Authorisation (CTA)) will dictate
whether and to what stage substances and materials can
have a defined level of bicburden or need to be sterile. For
biological materials that cannot be sterilized (e.g. by
filtration), processing must be conducted aseptically to
minimise the introduction of contaminants. The application
of appropriate environmental controls and monitoring and,
wherever feasible, in-situ cleaning and sterilization systems
together with the use of closed systems can significantly
reduce the risk of accidental contamination and cross—
contamination.
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Control usually involves biological analytical techniques,
which typically have a greater variability than physico—
chemical determinations. A rebust manufacturing process
is therefore crucial and in—process controls take on a
particular importance in the manufacture of biological
medicinal substances and products.
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Biological medicinal products which incorporate human
tissues or cells, such as certain ATMPs must comply with
national requirements for the donation, procurement and

- |testing stages®. Collection and testing of this material must
be done in accordance with an appropriate quality system
and in accordance with applicable national requirements'’,
Furthermore, national requirements" on traceability apply
from the donor (while maintaining donor confidentiality)

then continued under medicines legislation through to the
institution where the product is used.

through stages applicable at the Tissue Establishment and |3
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Biological medicinal substances and products must comply
with the applicable national guidance on minimising the risk
of transmitting animal spongiform encephalopathy agents
via human and veterinary medicinal products.
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Note 9 In the EEA, these are Directive 2004/23/EC and
Directive 2006/17/EC
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Note 10 In the EEA, this is the Commission Directive
2006/86/EC.
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Note 11 In the EEA, this is Directive 2008/86/EC.

PART A. GENERAL GUIDANCE
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1. I?ersonnel (including those concerned with cleaning,
maintenance or quality control) employed in areas where
biological medicinal products are manufactured and tested
should receive training, and periodic retraining, specific to
the products manufactured and to their work, including any

specific measures to protect product, personnel and the
environment.
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2. The health status of personnel should be taken into
consideration for product safety. Where necessary,
personnel engaged in production, maintenance, testing and
animal care (and inspections) should be vaccinated with
appropriate specific vaccines and have regular health
checks.
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3. Any changes in the health status of personnel, which
could adversely affect the quality of the product, should
preclude work in the production area and appropriate
records kept. Production of BCG vaccine and tuberculin
products should be restricted to staff who are carefully
monitored by regular checks of immunological status or
chest X-ray. Health monitoring of staff should be
commensurate with the risk, medical advice should be
sought for personnel involved with hazardous organisms.
4. Where required to minimise the opportunity for cross—
contamination, restrictions on the movement of all
personnel (including QC, maintenance and cleaning staff)
should be controlled on the basis of QRM principles. In
general, personnel should not pass from areas where
exposure to live micro—organisms, genetically modified
organisms, toxins or animals to areas where other
products, inactivated products or different organisms are
handled. If such passage is unavoidable, the contamination
control measures should be based on QRM principles.
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PREMISE AND EQUIPMENT
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5. As part of the control strategy, the degree of
environmental control of particulate and microbial
contamination of the production premises should be
adapted to the product and the production step, bearing in
mind the level of contamination of the starting materials
and the risks to the product. The environmental
monitoring programme in addition to Annex 1 should be
supplemented by the inclusion of methods to detect the
presence of specific microorganisms (e.g. host organism,
anaerobes, etc) where indicated by the QRM process.
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6. Manufacturing and storage facilities, processes and
environmental classifications should be designed to prevent
the extraneous contamination of products. Although
contamination is likely to become evident during processes
such as fermentation and cell culture, prevention of
contamination is more appropriate than detection and
removal. In fact, the environmental monitoring and material
bioburden testing programs are intended to verify a state
of control. Where processes are not closed and there is
therefore exposure of the product to the immediate room
environment (e.g. during additions of supplements, media,
buffers, gasses, manipulations during the manufacture of
ATMPs) measures should be put in place, including
engineering and environmental controls on the basis of
QRM principles. These QRM principles should take into
account the principles and requirements from the
appropriate sections of Annex 12 when selecting
environmental classification cascades and associated
controls.
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7. Dedicated production areas should be used for the
handling of live cells, capable of persistence in the
manufacturing environment, until inactivation. Dedicated
production area should be used for the manufacture of

pathogenic organisms capable of causing severe human

disease'.
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8. Manufacture in a multi-product facility may be
acceptable where the following, or equivalent (as
appropriate to the product types involved) considerations
and measures are part of an effective control
strategy to prevent cross-contamination using QRM
principles:
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(a) Knowledge of key characteristics of all cells, organisms
and any adventitious agents (e.g. pathogenicity,
detectability, persistence, susceptibility to inactivation)
within the same facility.
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[(b) Where production is characterised by multiple small
batches from different starting materials (e.g. cell-based
products), factors such as the health status of donors and
the risk of total loss of product from and/or for specific
patients should be taken into account when considering
the acceptance of concurrent working during development

of the control strategy.
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(c) Live organisms and spores (where relevant) are
prevented from entering non-related areas or equipment.
Control measures to remove the organisms and spores
before the subsequent manufacture of other products,
these control measures should also take the HVAC system
into account. Cleaning and decontamination for the
removal of the organisms and spores should be validated.
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(d) Environmental monitoring, specific for the micro-
organism being manufactured, is also conducted in adjacent
areas during manufacture and after completion of cleaning
and decontamination. Attention should also be given to
risks arising with use of certain monitoring equipment (e.g.
airborne particle monitoring) in areas handling live and/or

spore forming organisms.
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(e) Products, equipment, ancillary equipment (e.g. for
calibration and validation) and disposable items are only
moved within and removed from such areas in a manner
that prevents contamination of other areas, other products
and different product stages (e.g. prevent contamination of
inactivated or toxoided products with non-inactivated
products).
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(f) Campaign-based manufacturing followed by validated
cleaning and decontamination procedures.
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9. For finishing operations“. the need for dedicated
facilities will depend on consideration of the above
together with additional considerations such as the specific
needs of the biological product and on the characteristics
of other products, including any non-biological products, in
the same facility. Other control measures for finishing
operations may include the need for specific addition
sequences, mixing speeds, time and temperature controls, °
limits on exposure to light and containment and cleaning
procedures in the event of spillages.
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10. The measures and procedures necessary for
containment (i.e. for environment and operator safety)
should not conflict with those for product safety.

11. Air handling units should be designed, constructed and
maintained to minimise the risk of cross—contamination
between different manufacturing areas and may need to be
specific for an area. Consideration, based on QGRM
principles, should be given to the use of single pass air
systems.
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12. Positive pressure areas should be used to process
sterile products but negative pressure in specific areas at
the point of exposure of pathogens is acceptable for
containment reasons. Where negative pressure areas or
safety cabinets are used for aseptic processing of
materials with particular risks (e.g. pathogens), they should
be surrounded by a positive pressure clean zone of
appropriate grade. These pressure cascades should be
clearly defined and continuously monitored with
appropriate alarm settings.
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13. Equipment used during handling of live organisms and
cells, including those for sampling, should be designed to
prevent any contamination of the live organism or cell

during processing.
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14. Primary containment'® should be designed and
periodically tested to ensure the prevention of escape of
biological agents into the immediate working environment.
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15. The use of 'clean in place’ and ‘steam in place’
(‘sterilisation in place’ ) systems should be used where
possible. Valves on fermentation vessels should be
completely steam sterilisable.
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16. Air vent filters should be hydrophobic and validated for
their scheduled life span with integrity testing at '
appropriate intervals based on appropriate QRM principles.
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17. Drainage systems must be designed so that effluents
can be effectively neutralised or decontaminated to
minimise the risk of cross—contamination. Compliance
with local regulations is required to minimize the risk of
contamination of the external environment according to the
risk associated with the biohazardous nature of waste
materials.
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18. Due to the variability of biological products or
processes, relevant/critical additives or ingredients may
have to be measured or weighed during the production
process. In these cases, stocks of these substances may
be kept in the production area for a specified duration
based on defined criteria such as for the duration of
manufacture of the batch or of the campaign. Materials
must be stored appropriately.
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&</ {1

Note 12 PICS Guide to GMP

+12 PICS Guide to GMP

Note 13 In the EEA, this would correspond to pathogenic
organisms of i.e. Biosafety level 3 or 4 according to Council

F13EEATIE. ChIZAREEDT GHEEVEBRES
90/679/EECI= & B/ 1A t—TF LRI IR F4ZERET

Directive 90/679/EEC.
Note 14 Formulation, filling and packaging

Note 15 See main GMP Glossary on ‘Containment’ .

ANIMALS

19. A wide range of animal species are used in the
manufacture of a number of biological medicinal products
or starting materials. These can be divided into 2 broad

types of sources:

S : _
Nﬁ;&#ﬁﬁﬁéhtb\é. L_#Lblztj(§<2'30)ﬁﬁl-.ﬁ'ﬁ'
B °

(a) Live groups, herds, flocks: examples include polio
vaccine (monkeys), immunosera to snake venoms and
tetanus (horses, sheep and goats), allergens (cats), rabies
vaccine (rabbits, mice and hamsters), transgenic products

(goats, cattle).

() E-DPODEE. KA. BIAIE. RIFIIF (Y
L) AEEREBBRAICHTH(IT. EVO. . X)) RE
OFE7UILF—RBR(RDBERBIIF(99F R X2
BRUNLRE=) PSR z=vHIBS (V. ),

(b) Animal tissues and cells derived post-mortem and from
establishments such as abattoirs: examples include
xenogeneic cells from animal tissues and cells, feeder cells
to support the growth of some ATMPs, abattoir sources
for gnzymes. anticoagulants and hormones (sheep and
pigs).

r ooy ¥ VA STl OBER
PIRIE. m%wﬂzﬁﬁ'\f’ﬂﬁﬂiﬂb\f—ﬁmﬂmﬂ L‘('.)f.ND
ATMPsDIBTEZE Y R—b9 5 7—4 —H#803. gt ot
BRETH.BR AROARVRLEA(EYS, T48),

In addition, animals may also be used in quality control
either in generic assays,

e.g. pyrogenicity, or specific potency assays, e.g. pertussis
vaccine (mice), pyrogenicity (rabbits), BCG vaccine
(guinea-pigs).

SOl M. PIAREEZE ) IFY (RAS). RRIEW
HERBR (DY) BCCIIFU (BRI EYR) DO ESIZREME
VHRR. HENELEARERO—BNEREREIC
FAShTLS,
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20. In addition to compliance with TSE regulations, other
adventitious agents that are of concern (zoonotic diseases,
diseases of source animals) should be monitored by an
ongoing health programme and recorded. Specialist advice
should be obtained in establishing such programmes.
Instances of ill-health occurring in the source animals
should be investigated with respect to their suitability and
the suitability of in-contact animals for continued use (in
manufacture, as sources of starting materials, in quality
control and safety testing), the decisions must be
documented. A look-back procedure should be in place
which informs the decision making process on the
continued suitability of the medicinal substance(s) or
product(s) in which the materials have been used or
incorporated. This decision-making process may include
the re—testing of retained samples from previous
collections from the same donor (where applicable) to
establish the last negative donation. The withdrawal period
of therapeutic agents used to treat source animals must be
documented and used to determine the removal of those
animals from the programme for defined periods.

20.TSERAI~DETFISMA T, BoaN o5 KIEDRR
& (MYBRBRE, REDVORT) (LN I<REFES
OJSLTEZS—LRBT AL, CcOLSILTOTSLE
LT ARICITEPRICEDI PRI REBBE, BHE
MICREFRRMNFEEL-BSIT. YHEYHOBLE O
fRL-BEHGELTERT L0 (G HBFREO 6
6. MATHEIRSURE) BYECELTHMZEL., URE
BBRLLZITAIRGESEN, BUTI2MBMERSh=M.
HONIMHATFN-ERR. REXITHF<OLTE
SiL-EESEHETIBEBISOVVTOISHL & THET
EDFIRERET AL, COYHBFIRICIZEEDIRETR
A DREERETH=ODE—RF+—(BRLTRBE) D
ONIBIOBRWMEBOREY LI IVICHTIBEREREST,
REEARICERLIARRBOKRENMZRST S
& CORBIE. ThoOBYETOISLHILRELM
EaﬁRﬂ?‘é:&@&ﬁ@f;&)I:fiﬁiéhm'rmm:l‘:t:
\O

21. Particular care should be taken to prevent and monitor
infections in the source / donor animals. Measures should
include the sourcing, facilities, husbandry, biosecurity
procedures, testing regimes, control of bedding and feed
materials. This is of special relevance to specified
pathogen free animals where pharmacopoeial monograph
requirements must be met. Housing and health monitoring
should be defined for other categories of animals (e.g.
healthy flocks or herds).

21. R/ FT—BOBREDOFHEVGE=F)>
IZRISERZEISCE. CORHOHRIZIE, StiaT. 5
AT EPPHNEXI) T, R, ERBRR U
HoBEBESLIE, chid,. 3—0v I RRAFBRENHE
BETREAHHBEREDORRET—DBYIIH
BELTLS, ZDHhOATIVOBHY BIZ L. RELY
/glg/t/) 2oL T, S LREE=2) T EHEL
TH{TE,

22, For products manufactured from transgenic animals,
traceability should be maintained in the creation of such
animals from the source animals.

2. REFRA B AN S BES NI BRI DL CIX.
RE B HI SR EFEARIBMEERT HBEOF—
HEUFEERTECE,

23. Note should be taken of national requirements for
animal quarters, care and quarantine's. Housing for animals
used in production and control of biological products
should be separated from production and control areas.

|23. sy AT HER BMORETE R URE IcBY 548

BEOERERDVTERTHC L EMPHBUFIOBIE
RUFERICERSAIBYOSATEIL. BERUVTERR

Jlotdbe b x g Jut N

24. For different animal species, key criteria should be
defined, monitored, and recorded. These may include age,

weight and health status of the animals.

28, RIg-T-DBC Cl- X B R RLESD, E—F—LIi
BTHL, ChnICIXBYOER, (KE, BERENYE
Fo5hd,

25. Animals, biological agents, and tests carried out should
be appropriately identified to prevent any risk of mix up
and to control all identified hazards.

25, BROUATZERIT. RESNI-T R CO/INF—FZH |
B30z, B, SVENRERUREL-RRTE

Note 16 In the EEA, Directive 201/63/EC took effect on
1st January 2013.

PSR TEDLSICLTHELCE,
16 EEATIX2013%E1 A 1HHE{TDEUES201/63/ECT

DOCUMENTATION

26. Specifications for biological starting materials may need
additional documentation on the source, origin, distribution
chain, method of manufacture, and controls applied, to
assure an appropriate level of control including their

microbiological gquality.

ibgg
p:% 14
26. ENFHHAMRICEHTS 113, BEDFH

RBRSHILLANOEEEZRIET 5-HOBET. &
R, FoEL—k, BERUVRREEA RIS HBINDX
R EILEIBENHD.

27. Some product types may require specific definition of
what materials constitutes a batch, particularly somatic
cells in the context of ATMPs. For autologous and donor—
matched situations, the manufactured product should be
viewed as a batch.

27, —BOBMONM ClE. /\UVFEML3 DRAI=DL
T BICATMPsIZBIL T IS f#Ra s BEMICER T AL E
NHs, BRBIORF—M—HT B, BiESht
HEEN—D/I\YFEHETE,
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28. Where human cell or tissue donors are used, full
traceability is required from starting and raw materials,
including all substances coming into contact with the cells
or tissues through to confirmation of the receipt of the
products at the point of use whilst maintaining the privacy
of individuals and confidentiality of health related
information'’. Traceability records'® must be retained for
30 years after the expiry date of the product. Particular
care should be taken to maintain the traceability of
products for special use cases, such as donor-matched
cells. National requirements apply to blood components
when they are used as supportive or raw material in the
manufacturing process of medicinal products's. For ATMPs,
traceability requirement regarding human cells including
haematopoietic cells must comply with the principles laid
down in national Iegislationzo. The arrangements necessary
to achieve the traceability and retention period should be
incorporated into technical agreements between the
responsible parties.

28, thoﬂﬂﬂlt:ﬂﬂﬁwFf—%@fﬂ?&%@% ;f—gj—\z:)
IS —RUBRRIZBTH%E D -
S THSMBELREIOWT., HREERTARMTRMA
TEETOMISERXITERLENT 5T TONRES
HTELEIN—YEYF4NEREhS, FL—HEYTA
DR ITHIOH B BN SIERETHCEF
F——BT AL EORANEERDOBEDUKDH
L—HE)F ORI BRIEERERICE. MBERS
MREEL"OHETE-AT3HEMPXIERABELTEAR
shatga  BOERBEZERT 5. ATMPICEL TIE,
HmiAREESH-tMERIZAT S —YEY T OER
BHEIZEDOESVIBEISNTLARMICHEDEIThIRE
B\, FL—HEYTFA R U REFHEEER T 510
ELDMASIZLBEMOBBERHPITMYANSLIL,

Note 17 In the EEA see Article 15 of Regulation 1394/
2007.

=17 EEACIZHRI1394/2007 0% 1562 SR

Note 18 In the EEA, see ENTR/F/2/SF/dn D(2009) 35810,
‘Detailed guidelines on good clinical practice specific to
advanced therapy medicinal Products’ for further

linformation on traceability.

X18 EEATIFL—HE) T/ DEELAHBI=DOLNTIE
ENTR/F/2/SF/dn D(2009) 35810T ATMPI=454H (DGCPIZ
BT AR IFSA1 18R,

Note 19 In the EEA, these are Directives 2002/98/EC and
2005/61/EC.

19 EEATIE, ChiolXEUFE$2002/98/ECR U
2005/61/ECTH 5.

Note 20 In the EEA, these are Directives 2004/23/EC and

3220 EEATIE, & IXEUTES2004/23/ECR U

2006/86/EC. 2006/86/ECT4H D,
PRODUCTION &

29. Given the variability inherent in many biological
substances and products, steps to increase process
robustness thereby reducing process variability and
enhancing reproducibility at the different stages of the
product lifecycle such as process design should be

reassessed during Product Quality Reviews.

29, _5(0)5%&%%!:!:&%&75?560)'& TER8H
DESE. FHITE>TIBOEHMNRIL. HES10Y
AIONDREBRAT—CTOERMENEEDS. TESEH
%._l:éféf:&)w%&iﬂﬁﬁﬁﬂmwwawlzﬁm‘ﬁ'

30. Since cultivation conditions, media and reagents are
designed to promote the growth of cells or microbial
organisms, typically in an axenic state, particular attention
should be paid in the control strategy to ensure there are
robust steps that prevent or minimise the occurrence of
unwanted bicburden and associated metabolites and
endotoxins. For cell based ATMPs where production
batches are frequently small the risk of cross—
contamination between cell preparations from different
donors with various health status should be controlled

under defined procedures and requirements.

=
L3

Fe s IRk e
RPRENDRRERET SLSIBREHSh TS LD
o, EEE—EOMBORBCIRELIRL (A1 —F
YDRE, BERBMHKR. TV OREEFHR
(FRIMRICHZ B L5 BREL R THIELERETS
OO TERBIHITEEEIS L, Wil \wFANR
T ERBIBENS VA RH L IATMPTIL,
HAGREREOREANF—h b BHS N AREL O
%‘E_R‘;E&UJ'JXO’&, RESN-FIELBEHEOTTERT

ISTARTING MATERIALS

HEME
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31. The source, origin and suitability of biological starting
and raw materials (e.g. cryoprotectants, feeder cells,
reagents, culture media, buffers, serum, enzymes,
cytokines, growth factors) should be clearly defined. Where
the necessary tests take a long time, it may be permissible
to process starting materials before the results of the
tests are available, the risk of using a potentially failed
material and its potential impact on other batches should
be clearly understood and assessed under the principles
of QRM. In such cases, release of a finished product is
conditional on satisfactory results of these tests. The
identification of all starting materials should be in
compliance with the requirements appropriate to its stage
of manufacture. For biological medicinal products further
guidance can be found in Part I and Annex 8 and for
biological substances in Part II.

3. EMFHRHRMARUVRE CRGEHILER. J1—5—
fERR., B3R, IR, |EE. 0, BR. Y110,
RERTFLE) Optan, BRRUEHIEEHREICREY
Al RRGRBEICRHMANSBEIE. REDERE
AFTHHCHERBONIMNEDHSH ., FEBOTEE
HOHLIFUBR UMD NYFICHEERIFLSAREONE
R®OYRAIEQRMORR O T CEAREISBRLHEYT 52
& TDEGIBE . BRUKDBHFRXINSOBRE O
RNBBTHHLEEHRLT S, TRTOHKEHOE
RERGEEOBBISHL GEVZERERAISES TS
& EMHUMONTITESBEIHAF L RADI— I B
gT*"JOZBmUI:E%’aﬁﬂ‘JH%l:OL\'CliPart mz%

32. The risk of contamination of starting materials during
their passage along the supply chain must be assessed,
with particular emphasis on TSE. Materials that come into
direct contact with manufacturing equipment or the
product (such as media used in media fill experiments and
lubricants that may contact the product) must also be
taken into account.

32. YIS AFI—V DRI BT o ERRBDERD)R
I1TDWT, HBICTSEIZE mIZERELZ I IEEBIEL,
N FLERMRIIHROEMFTNT A CEAT HiEM
D&, F-WURTERTINELNAGLREHD ICERE
EiETAHHEIZOWNTHEBTHE,

33. Given that the risks from the introduction of
contamination and the consequences to the product is
the same irrespective of the stage of manufacture,
establishment of a control strategy to protect the product
and the preparation of solutions, buffers and other
additions should be based on the principles and guidance
contained in the appropriate sections of Annex 1. The
controls required for the quality of starting materials and
on the aseptic manufacturing process, particularly for
cell-based products, where final sterilisation is
generally not possible and the ability to remove
microbial by-products is limited, assume greater
importance. Where an MA or CTA provides for an allowable
type and level of bioburden, for example at active
substance stage, the control strategy should address the
means by which this is maintained within the specified
limits.

38, FREBRTVRVETORROHEUZ[~DOERIIFED
BRI DOLTRLTHACLEZRITH T, BlazE
RETH-HOBTRMBEOERRUVBAE. BEBER Uit
DOFEMBOBRIETTRIAIDEZELTHEIL3aVIHD
BRIBUHAAREREZ DL BRFEHIEKATRE
Tl BEMERETIRANBOIATINA LS5 HRE
ROBE. HIcHERYOSBRRURENEIRICER
ShTWATRIZLVEETCHLHC LB TICE. A
(¥, AEOLLEBRICBL T, HERTREHLHUMIAER
BT, B TEDNAF /1 —T o OBBELRVERE
THRES . EFEEBIL/ MF /1 —FreRBEhE=LARN
RI# BT EEHDOFERIZOVNTHRASCE,

34. Where sterilization of starting materials is required, it
should be carried out where possible by heat. Where
necessary, other appropriate methods may also be used for
inactivation of biological materials (e.g. irradiation and
filtration).

34 HRDRORENERENSPE ., ATREBSIIRIC
FYFSCE. BRELRE, ENENMHRORBELED:
DIz OBYILFH & (BIZ 1T RIHRH DI HB) BEL

85,

35. Reduction in bioburden associated with procurement of
living tissues and cells may require the use of other
measures such as antibiotics at early manufacturing
stages. This should be avoided, but where it is necessary
their use should be justified and carefully controlled, they
should be removed from

the manufacturing process at the stage specified in the MA

or CTA. ¥

% R RO AT (W) BB/ 14/ T
DIERIE. DHMEETAENEOLSMOFRMBEL
ALY, CHIZEREN BRETHIM, ThD
OERANDELBE B LEERT LELISIRR(ER
THoL, Fr-ThBHMEDBEICH T, BiEHRK

PoaBBITCRESh BB TRETHE.

36. For human tissues and cells used as starting materials

for biological medicinal products:

36 EPFRNERAOLENREL TERShAEMHERER
UpRRIcEIL TI:
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(a) Their procurement, donation and testing is regulated in

some countries??. Such supply sites must hold appropriate
approvals from the national competent authority(ies) which
should be verified as part of starting material supplier

management.

(@) B2 ko TIREREOAF () , Fr—ax ., R
ZOVTHBEN TS, ED&IBRIERIE LLEO)

4 512 L SEOILE TR LA T IERDELA, Fhid

HENEORRREOEROSTRIESNAIL,

(b) Where such human cells or tissues are imported they
must meet equivalent national standards of quality and
safetyza. The traceability and serious adverse reaction and
serious adverse event notification requirements may be set

out in_national Iegislationu.

bEFEBX IR BT 2BE. RARUVREIE
BBLTRSOROREEBI-SLITNIEELEN, b
L—HE) T+ RUERGBERRVERCEBEROE
MNOERBEITIEDZSH RTINS,

(c) There may be some instances where processing of cells
and tissues used as starting materials for biological
medicinal products will be conducted at tissue
establishments, e.g. to derive early cell lines or banks prior

to establishing a Master Cell Bank, MCB®.

COEMFHEFIOHRERBEL CEBeN oM R UsE |
BIDUNT, TRI—BIL/ U (MCB) PE4ER T 2RI
VMOMARPRIE/ IR THI=HDMIA, #
SRR TRESNDILSLERMNHYSS.

(d) Tissue and cells are released by the Responsible
Person in the tissue establishment before shipment to the
medicinal product manufacturer, after which normal
medicinal product starting material controls apply. The test
results of all tissues / cells supplied by the tissue
establishment should be available to the manufacturer of
the medicinal product. Such information must be used to
make appropriate material segregation and storage
decisions. In cases where manufacturing must be initiated
prior to receiving test results from the tissue
establishment, tissue and cells may be shipped to the
medicinal product manufacturer provided controls are in
place to prevent cross—contamination with tissue and cells
that have been released by the RP in the tissue
establishment.

(B RUMEREZ. . ERAOYUERFITHET HH1IC
MAREROREEHNHETRRTH. FORITEHOE
RRoZ£REOTEIERAESK D, AR NHBL
1= RTOHE  ERORERRIIEEROBE R
AFTELLIITTH L., LERIBRMITEV LR OREE
RUREORBICERALEITAITES, ABERND
DREFROZHENMICHEICHFLRTAIRELEES
alx. ﬂﬁﬂﬁ&@ﬁﬁ%#ﬂﬂﬁ*‘]ﬁ_bf:ﬁiﬂﬁ&lﬂﬂﬂﬂl:
FBRRREREMILETA-HDOEENBREIAhTLVNIL,
B RUHRIIEEROBERFICHRELTHEL,

(e) The transport of human tissues and cells to the
manufacturing site must be controlled by a written
agreement between the responsible parties. The
manufacturing sites should have documentary evidence of
adherence to the specified storage and transport
conditions.

(EFMERR CHROBER~DERIELBERB THOX

LS ZIRRHICEYFBLG A IEESR BUERR

IREShRERUVMERGEETULILETTXEH
fLeh =i ERAT DL,

(f) Continuation of traceability requirements started at
tissue establishments through to the recipient(s), and vice
versa, including materials in contact with the cells or
tissues, should be maintained.

OF—H BT RN G CED B R BRI, [ |
BNSIMEYSEEETEASh, BOHRLE-F.
HBHA T EMT AR LSO THFT RS

(g) A technical agreement should be in place between the
responsible parties (e.g. manufacturers, tissue
establishment, Sponsors, MA Holder) which defines

responsibilities of each party, including the RP.

&
() SBE (MERE. HOMR. ABAR T —. & |
RERBERFE)IMT. REEZ28H-EL4BENHEEE

26

37. With regard to gene therapy:

RELI-RIFRROHZEITSC
37

(a) For products consisting of viral vectors, the starting
materials are the components from which the viral vector
is obtained, i.e. the master virus seed or the plasmids to
transfect the packaging cells and the MCB of the

packaging cell line.

ﬂj'— [
;E Eiﬁsﬂ”lz@brﬁ
@VMINRRYFG—hoKHBERIZONTIE, HEREIE

DANRRHOZ—NBONDIRETHD. Thbb, /1%y
=S T RE-IZEMCBIZBAT 3T RE—S1ILX
—FERITTSRAZETCH S,

(b) For products consisting of plasmids, non-viral vectors
and genetically modified micro-organisms other than
viruses or viral vectors, the starting materials are the
components used to generate the producing cell, i.e. the
plasmid, the host bacteria and the MCB of the recombinant
microbial cells,

OYPINARIEVANR - ROZ—LINDTSIER, JE7 A
WRRY)F—=BRUREFHEARIOBEDHIORLIHS
[SDOWLWTIE HBREHIZBETH I, 2EYTISRIE,
BENIFVT7 A RIOBEPDOTRE—1ILILH
ZERTH-DIZEREShIRITHS.
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(c) For genetically modified cells, the starting materials are
the components used to obtain the genetically modified
cells, i.e. the starting materials to manufacture the vector

and the human or animal cell preparations.

(CREFHEARAOEBEIOLNTE. BRERBLUET |
ﬂamwmmmr—m-&mémmmmﬁ\ >%Y
a%&;&lﬁl:hxliﬁt%ﬂlﬂ@@ﬁ%ﬁ%’éﬂﬁ?étﬂﬁlﬁ

(d) The principles of GMP apply from the bank system used
to manufacture the vector or plasmid used for gene

transfer.

Hdo
(dGMPORAIL. BEFRAIZERShERIA-XTT
;J_;_%F’éﬁﬁ?éfzwl:ﬁméhéziyabz-ﬂxyb\sm

38. Where human or animal cells are used in the
manufacturing process as feeder cells, appropriate controls
over the sourcing, testing, transport and storage should be
in place”. including compliance with national requirements
for human cells.

38, EF RZBN G ORARA T —F —AREL CBLE LD
PTHEREINIIRE. CMERBIZETIEOERBIFAD
EFESHT, ek, BB, B TEREIcHd2H

LEBEEMISTICEY

Note 21 Some situations in which antibiotic use may be
justified include maintenance of plasmids in expression
systems and in fermentation. Generally, antibiotics used in
humans should be avoided because of the potential
development of antibiotic resistant strains. Additionally, the
use of antibiotics is not an effective mechanism to control
microbial contamination.

X21. EPEOEANELESNARE L. BB AT
LEBERICHBITETSAIFO#FEST . — /NI EMS
FERALEAREYRITRENETERNEC TN T
DI=HBITB L. EBIZ REDBROFERIIMED S
EHHTIEWRAD=ZX LTCIELELY,

Note 22 In the EEA, this is Directive 2004/23/EC and its
Commission directives.

Ezz EEATIZCNIZEUIES2004/23/ECRUEASE

Note 23 In the EEA, they must be equivalent to those laid
down in Directive 2004/23/EC.

573 EEACIZEUIE % 2004/23/ECI=H D LD LIS CIElT

Note 24 In the EEA, this is Directive 2008/86/EC.

Note 25 In the EEA, such processing steps, are under the
scope of 2004/23/EC and the Responsible Person (RP).

hiESiE,
i¥24 EEAT :t._miEUE'%zoos/ss/EC
IUEMINBEETIRIL, 2004/23/ECR

¥25 EEAT
E%(RP) OEAEETHS.

Note 26 In the EEA, see details in section 3.2 of Directive
2009/120/EC.

3$26 EEATIX. ChIZEUES2009/120/ECD LI a3
320 &\

Note 27 In the EEA, this includes compliance with Directive
2004/23 EC for human cells.

20MESM,
3327 EEATIIChiXEMARRIZE 4 HEUHE$2004/23/EC
AN

SEED LOT AND CELL BANK SYSTEM

DEFEEL,
T—FRYrRUEILAVIOAT A

39. In order to prevent the unwanted drift of properties
which might ensue from repeated subcuitures or muiltiple
generations, the production of biological medicinal
substances and products obtained by microbial culture, cell
culture or propagation in embryos and animals should be
based on a system of master and working virus seed lots
and/or cell banks. Such a system may not be applicable to
all types of ATMPs.

30, BRIERCHERZER-GRELTOEZLIGLE
OEBEMZ 5=, REDISE, MREEIERY
BYchTcOMEIcLYBONIEMFNERSRARER
VEES (8A) OHEIZTREI—BRUT—=F2T 24 IVR
S=ROYrRU/RIZEVNVIDVATFLERERADS
& %ayx-?ura-&'ca)ﬁﬁa)mmm:wﬁ311.6);::
B,

40. The number of generations (doublings, passages)
between the seed lot or cell bank, the drug substance and
finished product should be consistent with specifications in
the MA or CTA.

20. —FOvF I EN NV ERER VB R aENMH
DB (SN, ERE0) 3, RERBREXTEERREIT
ICRRfEh TSR E—HSEHI L.
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41. As part of product lifecycle management, establishment
of seed lots and cell banks, including master and working
generations, should be performed under circumstances
which are demonstrably appropriate. This should include an
appropriately controlled environment to protect the seed
lot and the cell bank and the personnel handling it. During
the establishment of the seed lot and cell bank, no other
living or infectious material (e.g. virus, cell lines or cell
strains) should be handled simultaneously in the same area
or by the same persons. For stages prior to the master
seed or cell bank generation, where only the principles of
GMP may be applied, documentation should be available to
support traceability including issues related to components
used during development with potential impact on product
safety (e.g. reagents of biological origin) from initial
sourcing and genetic development if applicable. For
vaccines the requirements of pharmacopoeial monographs

will apply®®.

4. Han3(794 INERO—BELT. TRAA—RG
AP b AR X i

. HEDLSIZH FLZYA
{,i\o ?ﬁﬁ:m&—m%&t;u VHRUBREERET
HEYIHMSN-BEAE TS, Y—FOVERUEL
R DORES It DY LB EENE (PR IE1
LA FARFRS) I #FEL T 7 CRRICRIXRE
— AHRYEHENS &, GMPO R A D& HSE R TR
TRE——ERIE I H ORI OBRIEITELT
X, =Y TA—E BT HXENAFARTHES
L FNICIZEUTHIBE. mmwﬂm&vﬁfnaco)w
BBEMSDERBICERLEZRS THADRSEICRE
TN H 60 (FIXIEEMERORRLEE) M
BTAMBEAEZSLCE, 79FVICEALTIIRAOER

BEEEATSY.

42. Following the establishment of master and working cell
banks and master and working seed lots, quarantine and
release procedures should be followed. This should include
adequate characterization and testing for contaminants.
Their on—going suitability for use should be further
demonstrated by the consistency of the characteristics
and quality of the successive batches of product. Evidence
of the stability and recovery of the seeds and banks
should be documented and records should be kept in a
manner permitting trend evaluation.

42, TRZ=RUI=F TN OENITTRI—R U
D=3 Fo—RFayhOERIZIHWT., HIEBIOMRER
UHFHMBFRIZESCE, ChiTE B OFERTR
UKBRESHHE, SHIZ, FhoDERICRIT 1k
HESHERNKOESLE\YFOREREVSBEO—R
#¥ITEYRYITE V—FRUNVIDREBRRUVURE R
BASDIHR) =S DLNVTORERZESTRIEL . M T
MNAgeeh i E CRBRERETHL,

43. Seed lots and cell banks should be stored and used in
such a way as to minimize the risks of contamination or
alteration (e.g. stored in the vapour phase of liquid nitrogen
in sealed containers). Control measures for the storage of
different seeds and/or cells in the same area or equipment
should prevent mix-up and take into account the infectious
nature of the materials to prevent cross contamination.

43, FRVRAIOIERY RIS BMRICHASNA LSS
I—FaYr RV O REBRIZITHREZROKHE
PICBEHL-BRIRT)LERTIC L F—TY7XIE
BRPICRLELV—~FRU/ RITEBRERETIBAIL.
RERRAZBLEL. ChoDLOMNBEETHICEEER
LI L CRREREHLTH-HOETEFEREBLLEL,

44, Cell based medicinal products are often generated from
a cell stock obtained from limited number of passages. In
contrast with the two tiered system of Master and Working
cell banks, the number of production runs from a cell stock
is limited by the number of aliquots obtained after
expansion and does not cover the entire life cycle of the
product. Cell stock changes should be covered by a
validation protocol.

4, BRICES(EEREIRC I -BREIoBoh=t
WA TERSNBEMLIELIESH D, TRE—1IL/
.= T0N oD AEREITHBMIZ. £
WA CITHhAABERISHRBIZBOIAZIN T
ISBRESATEY. HRDLESATHLIINESATINVG
Ly, &-lz)bxb‘wwﬂfﬁli/\"ﬁ-“—vayju FaLTHRYE
) [

45. Storage containers should be sealed, clearly labelled
and kept at an appropriate temperature. A stock inventory
must be kept. The storage temperature should be recorded
continuously and, where used, the liquid nitrogen level
monitored. Deviation from set limits and corrective and
preventive action taken should be recorded.

45, BEBBIZEIHL, BALOT L ERETL. BOG
DETRET I L. EERHERELLITAIEESAL,
SREREIERNICHRRL. AEERLEATIH/EIC
FREREE=FITTH L BRENBREMNSD
B Moh=-RESBRUFHEEERRTICL,

46. It is desirable to split stocks and to store the split
stocks at different locations so as to minimize the risks of
total loss. The controls at such locations should provide
the assurances outlined in the preceding paragraphs.

46. Z2EORERIRDEBINBRI-T 21-Ol<. ERZ T8
L. SBIL-ERERLSBFIERETIOMNEELL, +
DESUEBRTOETRIZHONTE. WMID/SYTSTCRLY-
RiFEEZ52L.
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47. The storage and handling conditions for stocks should
be managed according to the same procedures and
parameters. Once containers are removed from the seed
lot / cell bank management system, the containers should
not be returned to stock.

47. ERORE RUBB N E R —F RO —/ 5 A—5 |
ISHENRIET B, —BES—FOgk B/ o0 S
VAT LDBRYBLERBIL, REBFISRIALCL,

[}lote 28 In the EEA, this is Ph Eur monograph 2005;153
Vaccines for human use”. *

§?8 EEATIZCIZRXN/H752005, 153 /T ENERD ) &
~

OPERATING PRINCIPLES

48. Change management should, on a periodic basis, take
into account the effects, including cumulative effects of
changes (e.g. to the process) on the quality of the final
product.

ﬁﬁ?ﬂg
8 KEEEL. URORH, R2E, FHEEZILR

WA (% TRICHY SR8 £A D, THO
WEEMBIZEH B h it

49. Critical operational (process) parameters, or other input
parameters which affect product quality, need to be
identified, validated, documented and be shown to be
maintained within requirements.

49 BRG AR RN A AX IR R EET 5
DANNRSA=2(IBREN, NYF—beh, XBILE
2.. EROBHAATHFLTVIIEA TSN IBEINS

50. A control strategy for the entry of articles and
materials into production areas should be based on QRM
principles to minimise the risk of contamination. For
aseptic processes, heat stable articles and materials
entering a clean area or clean/contained area should
preferably do so through a double—ended autoclave or
oven. Heat labile articles and materials should enter
through an air lock with interlocked doors where they are
subject to effective surface sanitisation procedures.
Sterilisation of articles and materials elsewhere is
acceptable provided that they are multiple wrappings, as
appropriate to the number of stages of entry to the clean
area, and enter through an airlock with the appropriate
surface sanitisation precautions.

50. BT )7 ~DHBRUREOBAI-RT 28E
BEIE, SFRDURAIEBNMT D= DARMD RAUERF
ADCL, EEHIRICPLTIE, B/ HLAHTYTICHE
ATHRICRELZHRBVREHE., GRIcmA LV
A= L= R R REEL TRIMBET A EN
FELL, RISFRELMBRUVCRBIE. TOBTHEYG
REHBNRTERESAE2—OVIRTPIHEOITOVI%EE
LTRAT AL, B REEBSOHBEMROIATINS
I7ayHEEL. BAREBAOBRAOBRBOMICH LT
BLEMOSBRENSKATVAESIEIHRREVRE D
REEtOBRTTICLIBHEND,

51. The growth promoting properties of culture media
should be demonstrated to be suitable for its intended use.
If possible, media should be sterilized in situ. In- line
sterilizing filters for routine addition of gases, media, acids
or alkalis, anti-foaming agents etc. to fermenters should be
used where possible.

51. igit DY M, ZDEFMOERBEMICELTLND
CEERIBRT AL, IS TRETHNIE T DB TRET
Bk, FIHECHNIE, BRIV VICHA, &, BIRIET
LAY HERISZERERNISHENT AL SIDOF
o1V 2—%28ERAT 5.

52. Addition of materials or cultures to fermenters and
other vessels and sampling should be carried out under
carefully controlled conditions to prevent contamination.
Care should be taken to ensure that vessels are correctly
connected when addition or sampling takes place.

52, REHRUCORDBE~ORE X (B0 FMIE
EHREBLT OIS TER(ERSN-RRTCRIES
AL, FMXUIREBRERKET SRS IZBRNELS
BEIhTINACELERRITTILIERETHC L.

53. Continuous monitoring of some production processes
(e.g. fermentation) may be necessary; such data should
form part of the batch record. Where continuous culture
is used, special consideration should be given to the quality
control requirements arising from this type of production
method.

53. HOMELE (RELE) DRMIIT—2) 7 DR
Y53, BEF—RIE\yFLa—RD—ER&T DL,
B REALSBS . COBBIOILEEMIIRETSM
BEROERBEICOVTHEILGERET I,

54. Centrifugation and blending of products can lead to
aerosol formation and containment of such activities to
minimise cross—contamination is necessary.

5%, R OB LARCRE T, T70J LHRES 56
FhDH D0, EREREBMRET HHOHLASH

DBETHD.
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55. Accidental spillages, especially of live organisms, must
be dealt with quickly and safely. Validated decontamination
measures should be available for each organism or groups
of related organisms. Where different strains of single
bacteria species or very similar viruses are involved, the
decontamination process may be validated with one
representative strain, unless there is reason to believe that
they may vary significantly in their resistance to the
agent(s) involved.

55 BACELI-BE. LIDTERNOBSIE, REC(RE
(ZBLETHIZAESA, B2 ORMEYILREREY
HN—F=@LT, Y TF—rEhiERRES R ER
TRETCHAZ L, B—/ TV FHEO RG> # R ITIER)
HEOBNTANRITHLTIE, BREFISH T HERELNSE
LCEAELTLBENS CEERTREBMNLEL D THIIL.
BRBREESRBOTHET/YT—TED,

56. If obviously contaminated, such as by spills or aerosols,
or if a potentially hazardous organism is involved,
production and control materials, including paperwork, must
be adequately disinfected, or the information transferred

56, MEHMXITIFOVILIZKYBMTFRSKTINGE
LEHENIHBREYREEATSES, ROBHE
BOHLEERVGREBRAOYRISENHETHIL,
XFHOFETTOMBERET S L.

out by other means.
57. The methods used for sterilisation, disinfection, virus
removal or inactivation should be validated®’.

57. BEIL. Be. TN ABREX IS IEILI-EHT 5
ﬁt

58. In cases where a virus inactivation or removal process
is performed during manufacture, measures should be
taken to avoid the risk of recontamination of treated
products by non-treated products.

RYF—rg32E8, IRdEY TT I nE T
58, WERITHMINADARFIEIEXIIBREZITIREIC
%, RDBHRICIINBFERROFTFROVR/ZEEE
THEREBLICL,

59. For products that are inactivated by the addition of
a reagent (e.g. micro~organisms in the course of vaccine
manufacture) the process should ensure the complete
inactivation of live organism. In addition to the thorough
mixing of culture and inactivant, consideration should be
given to contact of all product—contact surfaces exposed
to live culture and, where required, the transfer to a
second vessel,

50, RAIOBRAICEYFBEILT o8a BAIE T 77 H
EOBBTORMEN ISOWTIE, ZOITETIRER&

PEDOTERILDT T ERBLEITNITESE, HRR
EFRFBEAROZERILREICMAT, EXT-EHEH A
TRITATOHRRAAMEMIE S LISOVWTERY
ST DEGPBEZRBB~OBEEERT S L.

60. A wide variety of equipment is used for
chromatography, QRM principles should be used to devise
the control strategy on matrices, the housings and
associated equipment when used in campaign
manufacture and in multi-product environments. The re~-
use of the same matrix at different stages of processing is
discouraged. Acceptance criteria, operating
conditions, regeneration methods, life span and
sanitization or sterilization methods of columns should be
defined.

60. JOVM S 41—l lFe S T EBN BRSNS,
FyoR—HERUVEBMSOSERIITCERTS
BAIZQRMORAIEFERH . FEilH . HRH R UVAET
HEBOEENREERTI-DICERTI L MIR
BORLLIBETOR—OTMOIZOBERIZLENE
HEELL, FEE, REEE. BEFE. BRUBRY
HBRITBEEZERNETSH L,

61. Where ionising radiation is used in the manufacture of
medicinal products, Annex 12 should be consuited for

further guidance.

61. BRI BLEI-BRERSTIR (7~ < ) DR oh
DREIX. THAYIR12ESHUBDHAFVRELTERTS

62. There should be a system to assure the integrity and
closure of containers after filling where the final products
or intermediates represent a special risk and procedures to
deal with any leaks or spillages. Filling and packaging
operations need to have procedures in place to maintain
the product within any specified limits, e.g. time and/or

temperature.

=&
62. BRRARXEFMERARE RCREOUR 5

RS ATARDBBORLERUENERRT S
DHOLVATLIHEHE, Tz, BhOFHERET ZFIT
NHHE, RTARVBRBEIBMR L/ RITK B
EDRMESH-BABNTHRALRHITILSITHRELE
FiR@HHE L,

63. Activities in handling containers, which have live
biological agents, must be performed in such a way to
prevent the contamination of other products or egress of
the live agents into the work environment or the external
environment. This risk assessment should take into
consideration the viability of such organisms and their
biological classification.

63. EE TV EMMEN A CL OB BEMUBOTFR
(&, thDBEROFRE LT HHETITICERITEST
WS EWE. ERBB TN BRBICRHT 5 LE/M L
TRLIEARTREBLETNIEEDL, COYRH BT
Lii'd) FIGENOEFRNVEDENFEEERT S
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64. Care should be taken in the preparation, printing,
storage and application of labels, including any specific text
for patient-specific products or signifying the use of
genetic engineering of the contents on the primary
container and secondary packaging. In the case of
products used for autologous use, the unique patient
identifier and the statement “for autologous use only”
should be indicated on the immediate label.

64 BERITOREORBE—BLOURZORRXIIAT
VIS OVWTREFRABARMEF>I-CLORTE—%]
ORFTXIEBARS OV TOBEFHRIRIOERES
—RAFRV-NBEOSRILORAK. R, BER
VREHZIXFITEEARDON S, BRISHEBEL IS
DBEIcIE. BEBEORNFRUTECEZRERIOX
FEHBEERROSRILIZRRULIThIEESE,

65. The compatibility of labels with ultra~low storage
temperatures, where such temperatures are used, should
be verified.

65. BB CHORBATHNAEE. BELTCOSRILD |
BEHERIELZITNIEESEL,

66. Where donor and/or animal health information becomes
available after procurement, which affects product quality,
it should be taken into account in recall procedures.

66 R DRRIEGERIZT FT—RE,/ XIZFT—0
PEORBREOWBMAFRICAFENEES. B
REREERICANZTRIELESL,

Note 29 In the EEA, see CHMP guidance.

QUALITY CONTROL

67. In-process controls have a greater importance in
ensuring the consistency of the quality of biological
medicinal products than for conventional products. In—
process control testing should be performed at appropriate
stages of production to control those conditions that are
important for the quality of the finished product.

3¥29 EEATIZCHMPAH AR o '
Eﬁ _

67. LEATERZ. REOERLYLEDRFIOREOE
BHERIATIETEETHS, BRESOSRIZE-T
BELSGFEET 0. BEOEYLBRETIER

BRRBTERETH L,

68. Where intermediates can be stored for extended
periods of time (days, weeks or longer), consideration
should be given to the inclusion of final product
batches made from materials held for their maximum in—
rocess periods in the on—-going stability programme.

68. M A R GRRE ., A X ETh U E) &
HFEh53BE . FoT—1VTORERETIOTSLICISER
AOIENREBRMERT2PME R MEShT-&
REQADNNYFEEHHEEERTHL,

69. Certain types of cells {e.g. autologous cells used in .
ATMPs) may be available in limited quantities and, where
allowed in the MA or CTA, a modified testing and sample
retention strategy may be developed and documented.

69, HoR1 T DML (BIAIT. nERERG R Aeh
ABECH) 1%, Boh=BLMIohUV=8, R
| (Marketing Authorisation) . R U, AR CRHDNT=
WEIIRERICEIRRRUY L TILRETOTSLER

70. For cell-based ATMPs, sterility tests should be
conducted on antibiotic=free cultures of cells or cell banks
to provide evidence for absence of bacterial and fungal
contamination and to be able to detection fastidious
lorganisms where appropriate.

L. XE®IELTHEL
70, MAZEERET BATMPTIZ. MERERIL., /\IT)7

RITRE O :B5RMNENCEDOREAD =1 LW
CVRIBOMBRAR (EE NSV O DIST|RRICOVLNVTREL . B

L3 HIRE IR EMEDMEDERUTES L,
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71. For products with a short shelf life, which need batch
certification before completion of all end product quality
control tests (e.g. sterility tests) a suitable control strategy
must be in place. Such controls need to be built on
enhanced understanding of product and process
performance and take into account the controls and
attributes of input materials. The exact and detailed
description of the entire release procedure, including the
responsibilities of the different personnel involved in
assessment of production and analytical data is essential.
A continuous assessment of the effectiveness of the
quality assurance system must be in place including
records kept in a manner which permit trend evaluation.
Where end product tests are not possible due to their
short shelf life, alternative methods of obtaining equivalent
data to permit batch certification should be considered
(e.g. rapid microbiological methods). The procedure for
batch certification and release may be carried out in two or
more stages — before and after full end process analytical
test results are available:

M. TR B R ARER (PIAT. REGR) O
TN/ Sy FIEBRASEZAHNMMOE R ONT
(@Y E R NI ESAL, COXITHIER
HARUIBHOBELEETEICEEZNIHEN
HY. BATIRMHOBERR U EEERICTAKETA
[E2550, WER VST T—20OFEIHRET RS
FRAVEBEELOERTHATREO2AOHETHE
FIFEMRITNIELESEV, RS ETEETHL5E0
BOREESHERABREATLOEHEIZONTD
SEGALEEAREESA TOETAITESRE R
NEW=HITBRHNQARBNHELZNBEITE, /1 vTF
IEBAZ ATHEICT O LEFLT—aA RO W HR B
Bz, REREYRR) ZHBLARITAITELEL,
NYFHRBARUVHEOEOOFEREIE, TRETHRO2IF
BORBRERNBONDILSITLBANEERD2OXITEA
LLEDEBTRELTEL.

a) Assessment by designated person(s) of batch .
processing records and results from environmental
monitoring (where available) which should cover production
conditions, all deviations from normal procedures and the
available analytical results for review and conditional
certification by the Responsible Person.

a) (AIRECHNIT) LBERBZEHN/ \—L-RBE=2)7
DRBREUN\YFHRERH. FEROFEFEHISDTRTD
&R, BEDLHICAFARELOTHER, RUREEICL
BEHFEMPAEERIN - HRRICL>TEET L,

b) Assessment of the final analytical tests and other
information available before end product dispatch for final

b) REEI-LABRHGIEADDI-. BESNRRE
UBRH S HEMZBON A 20 OISMETET 3

product certification by the Responsible Person.

¢) A procedure should be in place to describe the
measures to be taken (including liaison with clinical staff)
where out of specification test results are obtained after
product dispatch. Such events should be fully
investigated and the relevant corrective and preventative
actions taken to prevent recurrence documented.

&o

OHRORERISHIEN ORRRRS BoNT-RE (B
RORAZyIEDEBEEOTIMAIREERERMRLLF
IREERITHCL, YUHERERLISWALEREHL
;:4’61':&‘3l:&é&ﬁe'ﬁ‘é%m.&lﬂ?%#ﬁﬁ’éiﬁib?‘é:

A procedure should describe those measures which will be
taken by the Responsible Person if unsatisfactory test
results are obtained after dispatch.

PART B. SPECIFIC GUIDANCE ON SELECTED PRODUCT
TYPES

B1. ANIMAL SOURCED PRODUCTS

This guidance applies to animal materials which includes
materials from ‘establishments such as abattoirs. Since the
supply chains can be extensive and complex, controls
based on QRM principles need to be applied, see also
requirements of appropriate pharmacopoeial monographs,
including the need for specific tests at defined stages.
Documentation to demonstrate the supply chain

traceability™® and clear roles of participants in the supply
chain, typically including a sufficiently detailed and current

process map, should be in place.

EE AR L P i TR e T
*FEEFIEBIZREBT oL,

R—IB. BEL-HBOENER REEVER OB
HR

B1. i

DAAF AL, BRBOLILGEERFEOHEEED

BYRENEAT . (HRBENLEE NIz T
WSIBENHIDT. QRMORRICE S -BBEEHT
HCEEDBLL RAEIN:-BETORILEBEODLE
EEEH-. BUERAOHAOERBHELS BT,
BRI ICEAEIOBRHBOIETYIES N, #i8
BRO —HEYT+O% R0, S TRIZBALTINS
BORBIERREICTIXBERIL TS L,
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1. Monitoring programmes should be in place for animal
disease that are of concern to human health.
Organisations should take into account reports from
trustworthy sources on national disease prevalence and
control measures when compiling their assessment of risk
and mitigation factors. Such organisations include the
World Organisation for Animal Health (OIE, Office

International des Epizooties:"). This should be
supplemented by information on health monitoring and
control programme(s) at national and local levels, the latter
to include the sources (e.g. farm or feedlot) from which the
animals are drawn and the control measures in place during
transport to the abattoirs.

1LEFDRRICBREEEX SMDERICH T 2E=41)"
J709SLMEBHEENATINGSE, UZU&(?UX;E%
(ISET SRREET DRICIE, BNKRRITOTE
RICET A ERTEIRBEILOREBE, AQLLT
EBTHE, %oad:itxﬂﬁl:lta. EIRRER B 75 /3 (OIE,
Office Intemational des Epizooties®' )£ &% h 3, Ed(=,
B B BAL < ORI =505 L BT
A G 1 )] (et |
SEBENEEST. R ORRIH

2. Where abattoirs are used to source animal tissues, they
should be shown to operate to stringent standards.
Account should be taken of reports from national
regulatory organisations32 which verify compliance with the
requirements of food, safety, quality and veterinary and

plant health legislation.

2. RO EREBRBEAVOMEICIE. RIEEE
HBTRELTWACEERTCE. AR B2, HREYT
LRV OREICAET IESADBFERIET S

BB I o0BEEER/TICL,

3. Control measures for the pharmaceutical raw materials
at establishments such as abattoirs should include
appropriate elements of Quality Management System to
assure a satisfactory level of operator training, materials
traceability, control and consistency. These measures may
be drawn from sources outside PIC/S GMP but should be
shown to provide equivalent levels of control.

3. BRBOLS GBI~ TABENRI=IL. (ERRD
AL EEFRIMTH-HRBERATLOBNLGEREMNE
FhTNBRETH D, chDDOHEILPIC/S GMPLLIE M
55T A EITREINELAGLN, BFOBTELALT
HEIELERTRETHD.

4. Control measures for materials should be in place which
prevent interventions which may affect the quality of
materials, or which at least provides evidence of such
activities, during their progression through the
manufacturing and supply chain. This includes the
movement of material between sites of initial collection,
partial and final purification(s), storage sites, hubs,
consolidators and brokers. Details of such arrangements
should be recorded within the traceability system and any
breaches recorded, investigated and actions taken.

4 RHOEEN HRBBELZEML CenohETLTRL
BECREORBIHEERIFLSSH. RSN AZRIL
TRLECESUBEROTNETEDESEREHETS
BEHZERISATINICE, ChiZBDORRIBHRE
MOMB B VBREWBLETR ., REER. £, HaH,
N REOHOBEESL, UBHETHESA TS
BALEHAIEN —YEY T ATLAICEWTREL. W
BB ELIERL ., AELIEBEMAL.

5. Regular audits of the raw material supplier should be
undertaken which verify compliance with controls for
materials at the different stages of manufacture. Issues
must be investigated to a depth appropriate to their
significance, for which full documentation should be
available. Systems should also be in place to ensure that

effective corrective and preventive actions are taken.

5, EOR AR CORBOSBISARLTLHLEE
BRELT 5= ORHHOBERBEOBMNLGEEZETS
CE MEARREFORSICHECTMELLECTIZESY
RELREMBEMBETELLSITE2TVASI L AYLERE
&g% BEEEMALERETIVATLNESTIND

6. Cells, tissues and organs intended for the manufacture
of xenogeneic cell- based medicinal products should be
obtained only from animals that have been bred in captivity
(barrier facility) specifically for this purpose and under no
circumstances should cells, tissues and organs from wild
animals or from abattoirs be used. Tissues of founder
animals similarly should not be used. The health status of
the animals should be monitored and documented.

{BT 300, EREVEEEZERALTITELEL

6. R B RN ' B ER 1T DR {8
BIEHBRIE (/) 7—HEER) T O BRIDT=HISHAIC
KHmEh -, SIEL. FEBYR IZERDREFTE

EHRICARETFRARMOMBEERLELCE, B
ORERELE-S—LIERT I L,

7. For xenogeneic cell therapy products appropriate
guidance in relation to procurement and testing of animal

cells should be followed™.

7. REEMAS; AESCEAL RN ERORRAVRE
2B BEIEHARSIUIZ#S LR,

Note 30 See PIC/S GMP Chapter 5.

¥30_PIC/SAAL B BEMm

Note 31 http://www.oie.int/eng/en index-htm

(AN

F31 http://www.oie.int/eng/en index.htm
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Note 32 In the EEA, this is the Food and Veterinary Office
http://ec.europa.eu/food/fvo/index_en.htm.

Note 33 In the EEA, reference is made to the EMA
Guideline document on xenogeneic cell-based medicinal

products (EMEA/CHMP/CPWP/83508/2009)

%32 EEACIICNEZRmBER.

http://ec.europa.eu/food/fvo/index_en.htm. ;
%33 EEACIZREMMBRDERRI-EAT SEMAT AF

5S4 DXB TR, (EMEA/CHMP/CPWP/83508/2009)

B2. ALLERGEN PRODUCTS

Materials may be manufactured by extraction from
natural sources or manufactured by recombinant DNA

technology.

B2 FLILT VB E _
Iﬁﬁﬂl#i%%%ﬂﬁ-ﬁ\%d)mﬂixliﬁ#ﬂzDNAﬁﬁﬁl:;

Y. fWiEEhs55.

1. Source materials should be described in sufficient detail
to ensure consistency in their supply, e.g. common and
scientific name, origin, nature, contaminant limits, method
of collection. Those derived from animals should be from
healthy sources. Appropriate biosecurity controls should be
in place for colonies (e.g. mites, animals) used for the
extraction of allergens. Allergen should be stored under
defined conditions to minimise deterioration,

1. KBBO—ANRZRIET 5=, AEMEZ+HEREMES
TIMBTBHoE, FIAIE, BARRUHZR . RE. HE.
THMRE., RRETHD. WYRROBE L, BELH
HzhRT AL, PLAS L OMBICRAWNDE (BRIZIES
=. B OWTIL, BN EEYRSEERET L.
g%@gﬂg\{t?éfzws BHONI-FETTLILT %R

2. The production process steps including pre—treatment,
extraction, filtration, dialysis, concentration or freeze—
drying steps should be described in detail and validated.

3. The modification processes to manufacture modified
allergen extracts (e.g. allergoids, conjugates) should be
described. Intermediates in the manufacturing process
|should be identified and controlled.

|BEIEEFMIREBL. UT—TRETHS.

2. BALEE, JOH. B, BT B, SRR RLIEZe 0

3. BM7ILILYY BAZFLILIAR. avPaF—N %
SETB-OOBHIRISOVNTRIRT AL, BIETE
[TBH5hEEEREL. BRTHE,

4. Allergen extract mixtures should be prepared from

individual extracts from single source materials. Each
individual extract should be considered as one active

substance.

4 FULNT REREDE. E—OBEMEI-@EkT 5 |
BAroBHDHISHMNTICE, BLOMEDELE—DOF
ERSERLGT L,

B.3 ANIMAL IMMUNOSERA PRODUCTS

B3, n ;5 8 &

1. Particular care should be exercised on the control of
antigens of biological origin to assure their quality,
consistency and freedom from adventitious agents. The
preparation of materials used to immunise the source
animals (e.g. antigens, hapten carriers, adjuvants, stabilising
agents), the storage of such material immediately prior to
immunisation should be in accordance with documented

procedures.

1. EMBERRAORE. —Rit, A EBFREANLOT:
&, ThOHRFRADOERISOVTHANGERET S L. B
YVORKEICAVEMI(BIAIERR, NTTBRE, 7
Sanivh RELH) OWBPRUEOLSEHPEBRER
ANSEELTEEHIZONTIE. FIREISHSTE,

2. The immunisation, test bleed and harvest bleed
schedules should conform to those approved in the CTA or
MA.

2. IRAE. BERIEI, PUBEMI=OL T IE. AREIT L
ERTERBTCRBIN R ySa—NIZE52E,

3. The manufacturing conditions for the preparation of
antibody sub—fragments (e.g. Fab or F(ab’ )2) and any
further modifications must be in accordance with validated
and approved parameters. Where such enzymes are made

up of several components, their consistency should be
assured.

.Y TIST AN BIZ [FFabX [EXF(ab’ )2) DR K
UEDHOEBHOWEEH L ) F—hdRBEN T
INGA—=RIZHITDNEMND D, EATIBHENANBD
BAISLAIBEIR, FO—REERETEL.

B.4 VACCINES

B4. 2O0F>

1. Where eggs are used, the health status of all source

flocks used in the production of eggs (whether specified
athogen free or healthy flocks) should be assured.

2

1. BRZERLSEE, TDH( IR 2= %62
HHEMOLT) ORBEITAVDITRTORORBKELR

Aok
2. PHFERFT SBBDOELERVETORFEFMIE/

. The integrity of containers used to store intermediate
ngoduct and the hold times must be validated.
3. Vessels containing inactivated product should not be
opened or sampled in areas containing live biological
agents.
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4. The sequence of addition of active ingredients, adjuvants
and excipients during the formulation of an intermediate or
final product must be in compliance with the manufacturing
instructions or the batch record.

4. ¢ﬂﬂﬁ:x:xﬁ$ﬁ&m§§ BBI=HLNT. BT
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5. Where organisms with a higher biological safety level (e.g.
pandemic vaccine strains) are to be used in manufacture
or testing, appropriate containment arrangements must be
in place. The approval of such arrangements should be
obtained from the appropriate national authority(ies) and
the approval documents be available for verification.
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B.5 RECOMBINANT PRODUCTS

1. Process condition during cell growth, protein expression
and purification must be maintained within validated
parameters to assure a consistent product with a defined
range of impurities that is within the capability of the
process to reduce to acceptable levels. The type of cell
used in production may require increased measures to be
taken to assure freedom from viruses. For production
involving multiple harvests, the period of continuous
cultivation should be within specified limits.
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2. The purification processes to remove unwanted host cell
proteins, nucleic acids, carbohydrates, viruses and other
impurities should be within defined validated limits.

B6. MONOCLONAL ANTIBODY PRODUCTS

1. Monoclonal antibodies may be manufactured from murine
hybridomas, human hybridomas or by recombinant DNA
technology. Control measures appropriate to the different
source cells (including feeder cells if used) and materials
used to establish the hybridoma / cell line should be in
place to assure the safety and quality of the product. It
should be verified that these are within approved limits.
Freedom from viruses should be given particular emphasis.
It should be noted that data originating from products
generated by the same manufacturing technology platform
may be acceptable to demonstrate suitability.
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2. Criteria to be monitored at the end of a production cycle
and for early termination of production cycle should be
verified that these are within approved limits.

3. The manufacturing conditions for the preparation of
antibody sub—fragments (e.g. Fab, F(ab' )2, scFv) and any
further modifications (e.g. radio labelling, conjugation,
chemical linking) must be in accordance with validated
|parameters.
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B7.TRANSGENIC ANIMAL PRODUCTS

Consistency of starting material from a transgenic source
is likely to be more problematic than is normally the case
for non—transgenic biotechnology sources. Consequently,
there is an increased requirement to demonstrate batch—
to-batch consistency of product in all respects.
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1. A range of species may be used to produce biological
medicinal products, which may be expressed into body
fluids (e.g. milk) for collection and purification. Animals
should be clearly and uniquely identified and backup
arrangements should be put in place in the event of loss of
the primary marker.

1. —EREORMHED FERofLEICAVLLh AT HE
EMRBY. EBBIRIEIT) IcRRESELL0OZERLT
T A &Iz Hh LG, T IXEAREMNDEES)
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2. The arrangements for housing and care of the animals
should be defined such that they minimise the exposure of
the animals to pathogenic and zoonotic agents. Appropriate
measures to protect the external environment should be
established. A health-monitoring programme should be
established and all results documented, any incident should
be investigated and its impact on the continuation of the
animal and on previous batches of product should be
determined. Care should be taken to ensure that any
therapeutic products used to treat the animals do not
contaminate the product.

2. a0 FRA VORI BLCIL. MRETE
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3. The genealogy of the founder animals through to
production animals must be documented. Since a
transgenic line will be derived from a single genetic founder
animal, materials from different transgenic lines should not
be mixed.

3. BB HI LR ERMICESIRFICOVLT. XBIE
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4. The conditions under which the product is harvested
should be in accordance with MA or CTA conditions. The
harvest schedule and conditions under which animals may
be removed from production should be performed
according to approved procedures and acceptance limits.

4. BREN—RAMTIEHICONTIX, BERTAER
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B8. TRANSGENIC PLANT PRODUCTS

B8. FSU AT

Consistency of starting material from a transgenic source
is likely to be more problematic than is normally the case
for non-transgenic biotechnology sources. Consequently,
there is an increased requirement to demonstrate batch-
to-batch consistency of product in all respects.
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1. Additional measures, over and above those given in Part
A, may be required to prevent contamination of master and
working transgenic banks by extraneous plant materials
and relevant adventitious agents. The stability of the gene
within defined generation numbers should be monitored.
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2. Plants should be clearly and uniquely identified, the
presence of key plant features, including health status,
across the crop should be verified at defined intervals
through the cultivation period to assure consistency of

lvield between crops.
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ORFO—REERIET S0, MBHOLFEELT, |
REREEZSCEDOTECHNE, RIEMMLECTE
SHont-MECHEEBTHE,

21 /30



3. Security arrangements for the protection of crops
should be defined, wherever possible, such that they
minimise the exposure to contamination by microbiological
agents and cross—contamination with non-related plants.
Measures should be in place to prevent materials such as
pesticides and fertilisers from contaminating the product. A
monitoring programme should be established and all results
documented, any incident should be investigated and its
impact on the continuation of the crop in the production
programme should be determined.
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4, Conditions under which plants may be removed from
production should be defined. Acceptance limits should be
set for materials (e.g. host proteins) that may interfere with
the purification process. It should be verified that the

results are within approved limits.
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5. Environmental conditions (temperature, rain), which may
affect the quality attributes and yield of the recombinant
protein from time of planting, through cultivation to haryest
and interim storage of harvested materials should be
documented. The principles in documents such as
‘Guideline on Good Agricultural and Collection Practice for

Starting Materials of Herbal origin’ 3 should be taken into
account when drawing up such criteria.

5. TR L RIE, RGE CRURIELI-b0ODOPRME|
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Note 34 EMA, WHO or equivalent

334 EMA, WHORI&F]% IO -

B9. GENE THERAPY PRODUCTS®

There are potentially 2 types of GT products (vectors and
genetically modified cells) and both are within the scope of
the guidance in this section. For cell based GT products,
some aspects of guidance in section B10 may be
applicable.

GTH &.u:z:-zfm (RHY[—F g
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1. Since the cells used in the manufacture of gene therapy
products are obtained either from humans (autologous or
allogeneic) or animals (xenogeneic), there is a potential risk
of contamination by adventitious agents. Special
considerations must be applied to the segregation of
autologous materials obtained from infected donors. The
robustness of the control and test measures for such
starting materials, cryoprotectants, culture media, cells and
vectors should be based on QRM principles and in line with
the MA or CTA. Established cell lines used for viral vector
production and their control and test measures should
similarly be based on QRM principles. Virus seed lots and
cell banking systems should be used where relevant.

LBEFARMERD ICHWLS [ {11 X
FEERARBE)RIZBY(REHE)MSBSNEDT.
HEBFICLDBENGFTRIYRINEELTIND, BR
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2. Factors such as the nature of the genetic material, type
of (viral or non-viral) vector and type of cells have a
bearing on the range of potential impurities, adventitious
agents and cross—contaminations that should be taken into |®
account as part of the development of an overall strategy
to minimise risk. This strategy should be used as a basis
for the design of the process, the manufacturing and
storage facilities and equipment, cleaning and
decontamination procedures, packaging, labelling and
distribution.
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3. The manufacture and testing of gene therapy medicinal
products raises specific issues regarding the safety and
quality of the final product and safety issues for recipients
and staff. A risk based approach for operator, environment
and patient safety and the implementation of controls
based on the biological hazard class should be applied.
Legislated local and, if applicable, international safety
measures should be applied.

B {nF AR BLECH
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4. Personnel (including QC and maintenance staff) and
material flows, including those for storage and testing (e.g.
starting materials, in—process and final product samples
and environmental monitoring samples), should be
controlled on the basis of QRM principles, where possible
utilising unidirectional flows. This should take into account
movement between areas containing differant genetically
modified organisms and areas containing non—genetically—

modified organisms.

2 BE(QCP R EROBEZET) DIRAVRET®
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5. Any special cleaning and decontamination methods
required for the range of organisms being handled should
be considered in the design of facilities and equipment.
Where possible, the environmental monitoring programme
should be supplemented by the inclusion of methods to
detect the presence of the specific organisms being
cultivated.
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6. Where replication limited vectors are used, measures
should be in place to prevent the introduction of wild-type
viruses, which may lead to the formation of replication
competent recombinant vectors.

6. BHBEDHH>NIF—EM\ TV SREITIE, MRA
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7. An emergency plan for dealing with accidental release of
viable organisms should be in place. This should address
methods and procedures for containment, protection of
operators, cleaning, decontamination and safe return to
use. An assessment of impact on the immediate products
and any others in the affected area should also be made.
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8. Facilities for the manufacture of viral vecters should be
separated from other areas by specific measures. The
arrangements for separation should be demonstrated to
be effective. Closed systems should be used
wherever possible, sample collection additions and

transfers should prevent the release of viral material.
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9. Concurrent manufacture of different viral gene therapy
vectors in the same area is not acceptable. Concurrent
production of non-viral vectors in the same area should be
controlled on the basis of QRM principles. Changeover
procedures between campaigns should be demonstrated to
be effective.

9. RGO ML AR EFRENI I— 2R — R CRIFE
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10. A description of the production of vectors and
genetically modified cells should be available in sufficient
detail to ensure the traceability of the products from the
starting material (plasmids, gene of interest and regulatory
sequences, cell banks, and viral or non viral vector stock)

to the finished product.
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11. Shipment of products containing and/or consisting of
GMO should conform to appropriate legislation.

11 BEFHRRAEMZESTRU/RIL FE:3
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12. The following considerations apply to the ex—vivo gene
transfer to recipient cells:
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(a) These should take place in facilities dedicated to such

activities where appropriate containment arrangements
exist.

BB EVHCAOHERERT 2CDIOLHERDD |
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(b) Measures (including considerations outlined under
paragraph 10 in Part A) to minimise the potential for
cross—contamination and mix~up between cells from
different patients are required. This should include the use
of validated cleaning procedures. The concurrent use of
different viral vectors should be subject to controls based
on QRM principles. Some viral vectors (e.g. Retro— or
Lenti-viruses) cannot be used in the manufacturing
process of genetically modified cells until they have been
shown to be devoid of replication—-competent -
contaminating vector.

(b) RiZ-1-BEREOHBEINZ X 5 R ORRZE/ME
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(c) Traceability requirements must be maintained. There
should be a clear definition of a batch, from cell source to
final product container(s).

© FL—FC A ERE AL RN TV OB BN D, |
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(d) For products that utilise non=biological means to deliver
the gene, their physico—chemical properties should be
documented and tested.

) FEDFNECFECREFBAT SHMI<DOLTIE.

TOMELFHBIEICOLNTIRIEL., BERT ST,

Note 35 In the EEA, Part IV (1) of Directive 2001/83/EC
as revised in 2009 contains a definition of gene therapy
(GT) medicinal products.

i 35 EEATIZ, 2009 Il BN -EUTE$2001/83/EC
DPart IV (NASREEFERERZOEREQELTIVS,

B.10 SOMATIC AND XENOGENEIC CELL THERAPY
PRODUCTS AND TISSUE ENGINEERED PRODUCTS®

B10. FERRUREMRA LS M. LU, MR L7

o 36

For genetically modified cell based products that are not
classified as GT products, some aspects of guidance in
section B9 may be applicable.

CTH R B AT B ETHRAMRERIZONT
%, 252avBIRHA X ADVKOMDBH N ERBEHh

1. Use should be made, where they are available, of
authorised sources (i.e. licensed medicinal products or
medical devices which have gone through a conformity
assessment procedure®’) of additional substances (such as
cellular products, bio-molecules, bio-materials, scaffolds,
matrices).

5% _ _
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2. Where devices, including custom—made devices, are
incorporated as part of the products:

2. DARLAEDBEZET T/ AAD B EO—EI=4d
HAFNDIBE:

(a) There should be written agreement between the
manufacturer of the medicinal product and the
manufacturer of the medical device, which should provide
enough information on the medical device to avoid
alteration of its properties during manufacturing of the
ATMP. This should include the requirement to control

changes proposed for the medical device.

) ERGEERT \AAONEREDR T, RHBH I |
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(b) The technical agreement should also require the
exchange of information on deviations in the manufacture
of the medical device.

©) BRI BT o e s E o R DB
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3. Since somatic cells are obtained either from humans
(autologous or allogeneic) or animals (xenogeneic), there is
a potential risk of contamination by adventitious agents.
Special considerations must be applied to the segregation
of autologous materials obtained from infected donors or
related to cell pooling. The robustness of the control and
test measures put in place for these source materials
should be ensured. Animals from which tissues and cells
are collected should be reared and processed according to

the principles defined in the relevant guidelinessa.
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24

/ 30



4. Careful attention should be paid to specific requirements
at any cryopreservation stages, e.g. the rate of
temperature change during freezing or thawing. The type of
storage chamber, placement and retrieval process should
minimise the risk of cross—contamination, maintain the
quality of the products and facilitate their accurate
retrieval. Documented procedures should be in place for
the secure handling and storage of products with positive
serological markers.

2 ERNIREPOEEELDRRLE DL\ Ao HRE
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5. Sterility tests should be conducted on antibiotic—free
cultures of cells or cell banks to provide evidence for
absence of bacterial and fungal contamination and consider

the detection of fastidious organism.

5, RERRICUR S EURE DB EIIZLEVNSIE T
5z 501t MR F S OMIEE, i, M8/
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6. Where relevant, a stability-monitoring programme should
be in place together with reference and retain samples in
sufficient quantity to permit further examination.

6. SLIRARET DD THLRDDERERTFTVT |
NEEDBIZ, REME=SY T IOTSLERBLTINAT

Note 36 In the EEA, Annex I, Part IV (2) of Directive
2001/83/EC as amended in 2009 contains a definition of
somatic cell therapy (SCT) medicinal products and the
definition of a tissue engineered medicinal product is given
in Article 2 of Regulation 1384/2007/EC.

736 EEATCIL. 20095 (=15 E LT=EUTE®2001/83/ECD
FRYIR T D=,V (IZEHARAER(SCT) EERDE

VLS. EUHLAI1394/2007/ECH 265 A T 221

SREERIMHRRBEINATIND,

Note 37 In the EU/EEA, these devices are marked “CE".

337 EU/EAATIE. ChoDERIZIZICEIR—TADL
TLvs,

Note 38 In the EEA, see CHMP guidance.

GLOSSARY TO ANNEX 2
Entries are only included where the terms are used in
Annex 2 and require further explanation, Defintions which
already exist in legislation are cross-referenced only.

338 EAATIZCHMPHAZ &
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ISANTIND, BHSERRNISHFEELTWSRRE. HES
RICBHS.

Adjuvant. A chemical or biological substance that enhances
the immune response against an antigen,

PRk, RIS 2R B B ET 5 LR
BRILEMPUDR.

Advance Therapeutic Medicinal Products (ATMP). ATMP
means any of the following medicinal products for human
use: gene therapy medicinal products, somatic cell therapy
medicinal products and tissue engineered medicinal

groductsag.

R ARER M (ATMP) , ATMPIEEF D ERT BEL F O
EXROWThANENS BEFABRERSR. (KA R
EXR. FHERARERSRVESISERRY,

Allergoids. Allergens which are chemically modified to
reduce IgE reactivity.

FULLTAF EERBENERT L5 EFHBHZEL

Antigens. Substances (e.g. toxins, foreign proteins, bacteria,
tissue cells) capable of inducing specific immune
responses.

=PLIVS Y,
M. FRNGRELELXBRTEIDH (BE. 1 EE
B. /3077, 80) .

Antibody. Proteins produced by the B-lymphocytes that
bind to specific antigens. Antibodies may divided into 2
main types based on key differences in their method of
manufacture:

K, BUVRRIZE->THON., REDMRI-GET o % |
xsnﬁc‘;g HEFEROARSIRNCRSE, 25DEHIC

Monoclonal antibodies (MAb) — homogenous antibody
population obtained from a single clone of lymphocytes or
by recombinant technology and which bind to a single

epitope.
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Polyclonal antibodies ~ derived from a range of lymphocyte
clones, produced in human and animals in response to the
epitopes on most ‘non-self’ molecules.

RIon—FILRE——BoU o RIa——IchEL. B |
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Area. A specific set of rooms within a building associated
with the manufacturing of any one product or multiple

X XEPDIERT
B, H— WD BlEIcH [PL I
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products that has a common air handling unit.
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Bi.oburden. The level and type (i.e. objectionable or not) of
micro—organism present in raw materials, media, biological
substances, intermediates or products. Regarded as
contamination when the level and/or type exceed
specifications.

I’MFN—F2, RE. 1F5h. EHEOHE. PEEk. N
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Biological medicinal product. A biological medicinal product
is a product, of which the active substance is a biological
substance. A biological substance is a substance that is
produced by or extracted from a biological source and that
needs for its characterisation and the determination of its
quality a combination of physico—chemical~ biological
testing, together with the production process and its

control®’.
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Biosafety level (BSL). The containment conditions required
to safely handle organisms of different hazards ranging
from BSL1 (lowest risk, unlikely to cause human disease)
to BSL4 (highest risk, cause severe disease, likely to
spread and no effective prophylaxis or treatment available).
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Campaigned manufacture. The manufacture of a series of
batches of the same product in sequence in a given period
of time followed by strict adherence to accepted control
measures before transfer to another product. The products
are not run at the same time but may be run on the same

equipment.

FrR—UHE, BOHRITBITT SRl RBeni-& |
BEEREETTHCLEN L HS—RMMEHRLI-F—
OUROEH/ v F ORI, FHROBRIIFEFIRUEL
BLAE—DERBETHEL TELIAGL,

Closed system. Where a drug substance or product is not
exposed to the immediate room environment during
manufacture.
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Contained use. An operation, in which genetically modified
organisms are cultured, stored, used, transported,
destroyed or disposed of and for which barriers (physical /
chemical / biological) are used to limit their contact with
the general population and the environment.
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Deliberate release. The deliberate release into the

environment of genetically modified organisms.
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Ex-vivo. Where procedures are conducted on tissues or
cells outside the living body and returned to the living body.
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Feeder cells. Cells used in co—culture to maintain
pluripotent stem cells. For human embryonic stem cell
culture, typical feeder layers include mouse embryonic
fibroblasts {MEFs) or human embryonic fibroblasts that

have been treated to prevent them from dividing.

SA— 5 — i, S LREEH T SR MRE K IERd o
IZEBL\BAEES, EMERRHARRIZ BT AR BHA T+ —F —L A
=L T FELENESICRBEELI-T Y REREF
#8483 (MEFs) R IXE MERM F MY H 5.

Fermenter. In case of (mammalian) cell lines the term
fermenter should be understood as bioreactor.
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Gene. A sequence of DNA that codes for one (or more)
protein(s).
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Gene transfer. A process to transfer a gene in cells,
involving an expression system contained in a delivery
system known as a vector, which can be of viral, as well as
non~ viral origin. After gene transfer, genetically modified
cells are also termed transduced cells.
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Genetically modified organism (GMO) - means an organism, |3
with the exception of human beings, in which the genetic
material has been altered in a way that does not occur
naturally by mating and/or natural recombination.
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Hapten. A low molecular weight molecule that is not in
itself antigenic unless conjugated to a ‘carrier’ molecule.

NIT T E ) T— IR FIRBLEVEY. thake
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Hybridoma. An immortalised cell line that secrete desired
(monoclonal) antibodies and are typically derived by fusing

B~lymphocytes with tumour cells.
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In—vivo. Procedures conducted in living organisms.

Look-back: documented procedure to trace biological
medicinal substances or products which may be adversely
affected by the use or incorporation of animal or human
materials when either such materials fail release tests due
to the presence of contaminating agent(s) or when
conditions of concern become apparent in the source
animal or human.

Look-back, ;5 5[ BRAAH
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Master cell bank (MCB). An aliquot of a single pool of cells
which generally has been prepared from the selected cell
clone under defined conditions, dispensed into multiple
containers and stored under defined conditions. The MCB
is used to derive all working cell banks.

TAFE—RILIND (MCB) . BRI ESNT-REF | CRIN
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Master virus seed (MVS) - as above, but in relation to
viruses; master transgenic bank — as above but for
transgenic plants or animals.
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Monosepsis (axenic). A single organism in culture which is
not contaminated with any other organism.
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Multi-product facility. A facility that manufactures, either
concurrently or in campaign mode, a range of different
biological medicinal substances and products and within
which equipment train(s) may or may not be dedicated to

specific substances or products.
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Plasmid. A plasmid is a piece of DNA usually present in a
bacterial cell as a circular entity separated from the call
chromosome; it can be modified by molecular biology
techniques, purified out of the bacterial cell and used to
transfer its DNA to another cell.
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Primary cell lot ~ a pool of primary cells minimally
expanded to attain a sufficient number for a limited number

of applications
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Responsible Person (RP). A person responsible for
securing that each batch of (biological) active substance or
medicinal product has been manufactured and checked in
compliance with the laws in force and in accordance with
the specifications and/or requirements of the marketing
authorisation. The RP is equivalent to the EU term

“Qualified Person” *'.

HES (RP) . (EDFN) BN (R XITEEmD
BNYFHEITEN TS EREUVEIERTRIBORE

RU/RITERBHICLEM>TREShEREhizC L
ZRIET 51=-HITHEEZAS A . RPIXEUD I Qualified

Person | *FSTHD.

Responsible Person (RP) for blood or tissue establishment.
This term is equivalent to the EU term “Responsible

Person” 2.

MEX (LI D RES (RP), cALIZEUD
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Scaffold - a support, delivery vehicle or matrix that may
provided structure for or facilitate the migration, binding or

transport of cells and/or bioactive molecules.
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Somatic cells. Cells, other than reproductive (germ line)
cells, which make up the body of a human or animal. These
cells may be autologous (from the patient), allogeneic (from
another human being) or xenogeneic (from animals) somatic
living cells, that have been manipulated or altered ex vivo,
to be administered in humans to obtain a therapeutic,
diagnostic or preventive effects.
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Specified pathogen free (SPF) - animal materials (e.g.
chickens, embryos or cell cultures) used for the production
or quality control of biological medicinal products derived
from groups (e.g. flocks or herds) of animals free from
specified pathogens (SPF). Such flocks or herds are
defined as animals sharing a common environment and
having their own caretakers who have no contact with

non—-SPF groups.
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Transgenic. An organism that contains a foreign gene in its
normal genetic component for the expression of biological

pharmaceutical materials.
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Vector. An agent of transmission, which transmits genetic
information from one cell or organism to another, e.g.
plasmids, liposomes, viruses.
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Viral vector. A vector derived from a virus and modified by
means of molecular biology techniques in a way as to
retain some, but not all, the parental virus genes; if the

the vector is made replication-incompetent.

genes responsible for virus replication capacity are deleted,
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Working cell bank (WCB) — a homogeneous pool of micro—
organisms or cells, that are distributed uniformly into a
number of containers derived from a MCB that are stored
in such a way to ensure stability and for use in production.
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Working virus seed (WVS) - as above but in relation to
viruses, working transgenic bank — as above but for
transgenic plants or animals.
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Zoonosis. Animal diseases that can be transmitted to
humans.

Note 39 In the EEA, see Article 2(1) of Regulation EC

:539 EEAICBLVCIZIBAIEC 1394/2007 D B2k () 28 |

1394/2007. M.
Note 40 In the EEA, see Annex 1 to 2001/83/EC - 40 EEAISBU CIEZ001/83/EC — 3211010 T Foh R
3.2.1.1(). 1ZEM.

Note 41 In the EEA, see Article 48 of Directive

Note 42 In the EEA, see Article 17 of Directive

2004/23/EC.

2001/83/EC and Article 52 of Directive 2001/82/EC.
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Table 1. Illustrative guide to manufacturing activities within the scope of Annex 2

;ﬁ:;d source of Example product Application of this guide to manufacturing steps shown in grey
I. Animal or plant Heparins, insulin,  [Collection of ' ,FCuttmg. mixing, and Isolation and ]Form’ulalion,
sources: - U . .
Jnon lenzymes, proteins,  [plant, organ, - {or initial processing purification {filling
R allergen extract, E .3
transgenic |ATMPs immunosera “55999'? fluid” . L . ; .
2. Virus or Viral or bacterial Establishment & HCell culture and/or  [Inactivation when  |Formulation,
maintznance of J - o J .
bacteria / vaccines; enzymcs, MCB‘, WCB, MVS, [érmentation applicable, isolation Jfilling
fermentation / cell . . L
culture Ipmlems ) v . 7 iand punﬁca_nqn A v
3. Biotech- Recombinant. Establishment & . [Cell culture:and / or [Isolation, Formulation,
purification, ‘
nology - products, MAb, maintenance of formentation modification Afilling
fermentation/ allergens, vaccines  IMCB, WCB! T
Gene Therapy (viral
cell culture and non-viral MSL, WSL -
vectors, plasmids) — :
4, Animal sources: |Recombinant Master and Working'v C?]l;ectlon, cutting, . Iso!‘sayop: L s
wransgenic roteins, ATMPs sociic ban} mixing, and / or purification and Formulation, filling -
P & initi Ssil modification : i
Recombinant - ] nitial extraction,
3. Plant sources: roteins, vaccines Master and working Growing, h N Formulation ﬁlliﬁ
Jtransgenic P " Jtransgenic bank rowing, harvesting 1o urification, von, NS
allergen Sl » L e
Urine derived . ..5 . [Mixing, and/or initial}Isolation and R
6. Human sources an es, hormones Collgctlon of fluid- _Iprocessin - Ypurification ll"lqnnulation, \ﬁll‘[‘ng“
onation, ’ Vi i
|G*=ne therapy: Mamfcture veetor” |ECCETTRR
genetically modified and cell purification fp 1000 Mc *|Formulation, filling:
cells and processing, blish MCB,
- ’ WCB-or cell stock. -
i Gell isolation, ,
Lt A A culture purification,
. Establish MCB, * §Farmulation,
Somatic cell therapy testing of starting W_CB_ or cell stock combination with lcombination, fil
tissue / cells® ' ' ) .
7. Human and/or  [Tissue engineered  JDonation, Initial processing, formulation,
animal sources
[products procurement and isolationand - L combination, fill
[Cell isolation, ‘
. . urification, culture purification,
|testing of starting pE cablish  |combination‘with
{non—cellular
ﬂtissue tcells® MCB, WCB, primary components
cell stock

I Increasing GMP requirements >

See Glossary for explanation of acronyms.
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