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The methods employed in the manufacture
of Advanced Therapy Medicinal Products
(ATMPs) are a critical factor in shaping the
appropriate regulatory control. ATMPs can
be defined therefore largely by reference to
their method of manufacture. For example,
for gene therapy ATMPs, genetic
modifications can be obtained through a
variety of methods (e.g. viral & non-viral
vectors, mMRNA, ex vivo and in vivo genome-
editing tools). The genetically modified cells
can be of human origin (autologous or
allogeneic) or of animal origin (xenogeneic
cells), either primary or established cell
lines. In a medicinal product, the genetically
modified cells or gene therapy products can
be presented alone or combined with
medical devices.

This annex provides additional and specific
guidance on the full range of ATMPs (as
defined in the glossary) and the active
substances that are used in their
manufacture. This annex applies both to
investigational ATMPs and market-
authorised ATMPs. It can also be applied to
ATMP manufacturing in hospital settings
and for compassionate use programs, where
authorised by national law.

Although one of the objectives of this
present revision was to prepare a document
that would stand for several years, the field
is quickly changing. It is recognised that

amendments may be necessary to
accommodate technological change, to
clarify uncertainty or to specifically

recognise important alternatives. Comments
are therefore invited at any stage of the life
of this edition.
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This annex is divided into two main parts:

1) Part A contains supplementary guidance
and alternative provisions on the
manufacture of ATMPs, from control over
seed lots and cell banks through to
finishing activities and testing.

Part B contains further guidance on
selected types of ATMPs and its
substances.

2)

annex, along with several other
annexes of the Guide to GMP, provides
guidance, which supplements that in Part I:
Basic Requirements for Medicinal Products
and in Part Il: Basic Requirements for active
pharmaceutical ingredients of the PIC/S
GMP Guide. This annex is not a stand-alone
document and should be applied in
conjunction with PIC/S GMP guidelines and
annexes. It has however been written in a
manner that it could enable development of
a standalone guide if integrated with PIC/S
| GMP Part |, Part II, and related annexes.
Where due to the nature of the product or
technical necessities, specific guidance is
provided in this annex, compliance with this
annex is expected and takes precedence
over other sections in the PIC/S GMP Guide
unless there are good reasons for not doing
so with documented sound scientific
rationale applied using QRM principles.

In certain cases, other national laws may be
applicable to the starting materials for
ATMPs. For example:

(a) Tissues and cells used as starting
materials of ATMPs may be subject to
other national legislation that cover
donation, procurement, testing,
processing, preservation, storage and
distribution.

(b) For blood or blood components used as
starting materials for ATMPs, national
legislation may provide the technical
requirements for the selection of donors
and the collection and testing of blood and

_____ blood components.

The manufacturing process for ATMPs is

product-specific and different design

approaches are possible. The appropriate
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application of GMP should be described,
justified in the Clinical Trial Application
(CTA) or Marketing Authorisation (MA), and
in accordance with national law.
Consideration may be given to defining
which manufacturing process steps are
required to manufacture starting materials,
ATMP active substance, or the finished
ATMP. In some cases, the manufacturing
process between the ATMP active
substance and the final product can be
defined as continuous.

The manufacture and control of genetically
modified organisms also needs to comply
with other local, national or regional
requirements. Appropriate containment
should be established and maintained in
facilities where any genetically modified
organism is handled. Advice should be
obtained according to national law in order
to establish and maintain the appropriate
Biological Safety Level. GMP should be
adhered alongside these requirements.

Table 1 gives examples of where this annex
applies. 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 adherence to the GMP or
GMP princeples for the manufacturing steps
indicated in the corresponding table is
dependent on applicable national
legislation. The level of GMP requirements
increases from early to later steps in the
manufacture of ATMP active substances.
The inclusion of some early steps of
manufacture within the scope of this annex
does not imply that those steps will be
routinely subject to inspection by the
authorities. According to national legislation
more or less stringent approaches on the
application of GMP on those early stages

may apply.
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Table 1. lllustrative guide to manufacturing activities within the scope of Annex 2A

Example Products

Application of this Annex (see note’)

Gene therapy:
MRNA

Linear DNA
template
preparation

Gene therapy:
in vivo viral vectors

Plasmid
manufacturing

Gene therapy:

in vivo non-viral
vector (naked DNA,
lipoplexes,
polyplexes, etc)

Plasmid
manufacturing

Gene therapy:
ex-vivo genetically
modified cells

Donation,
procurement
and testing of
starting
tissue / cells

Plasmid
manufacturing

Somatic cell therapy

Donation,
procurement
and testing of
starting
tissue / cells

Tissue engineered
products

Donation,
procurement
and testing of
starting
tissue / cells

" Application of this annex applies to manufacturing steps illustrated in dark grey.
Application of this annex or principles of this annex apply to steps illustrated in light
grey apply depending on the requirements of national legislation.

2 Refer to points 5.32 for establishment of cell banks and seed lots.

3 In the case of gene therapy ex-vivo genetically modified cells, this guide applies to

vector manufacturing except where otherwise authorised by national

law where

principles of GMP should apply.
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The following are some non-exhaustive examples in the application of GMP to the
manufacture of ATMP.

Linear DNA template preparation

Plasmid DNA construct preparation
|
|

Transfer of Plasmid DNA to starter

colony (e.g. E. coli)
|
|

Purification, linearization and polishing
l
|

Storage of linear DNA template

OR

Plasmid DNA construct preparation
l

Polymerase Chain Reaction (PCR)
l

Storage of linear DNA template

® GMP requirements can vary from early
steps in making the plasmid DNA
construct to later steps but should
align with Annex 2A and PIC/S GMP
Guide Part Il or principles of these
requirements as applicable wunder
national legislation.

® Refer to Section 5.23 for additional
information in determining the
appropriate application of GMP.

® A Marketing Authorisation Holder
(MAH) may justify these steps to be a
continuous process producing both the
ATMP active substance and medicinal
product.

® PIC/S GMP Part | and Part Il along
with applicable annexes apply as
appropriate to the step of
manufacture.
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Plasmid Manufacturing

Plasmid DNA construct preparation
l
l
Transfer of Plasmid DNA to starter
colony (e.g. E. coli)
|
|
Expansion
l
Dispensing

l

Storage

® GMP requirements can vary from early
steps in making the plasmid DNA
construct to later steps but should
align with Annex 2A and PIC/S GMP
Guide Part Il or principles of these
requirements as applicable wunder
national legislation.

® Refer to Section 5.23 for additional
information in determining the
appropriate application of GMP.

® A MAH may justify these steps to be a
continuous process producing both the
ATMP active substance and medicinal
product.

® PIC/S GMP Part | and Part Il along
with applicable annexes apply as
appropriate to the step of
manufacture.
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Plasmid Manufacturing

Plasmid DNA construct
preparation

|
Transfer of Plasmid DNA
to starter colony

(e.g. E. coli)
|

Expansion
|

Dispending
|

Storage

® GMP requirements can
vary from early steps in
making the plasmid
DNA construct to later
steps but should align
with Annex 2A and
PIC/S GMP Guide Part
Il or principles of these
requirements as
applicable under
national legislation.

® Refer to Section 5.23
for additional
information in
determining the
appropriate application
of GMP.

® GMP requirements
applied to the
manufacture of a viral
vector should align in
Annex 2A and PIC/S
GMP Part Il or principles
of these requirements as
applicable under
national legislation.

® Refer to Section 5.23 for
additional information in
determining the
appropriate application
of GMP.

Donation or
procurement of patient
cells

® The application of this
guide does not
include the donation
or procurement of
patient cells.

® A MAH may justify
these steps to be a
continuous process
producing both the
ATMP active
substance and
medicinal product.

® PIC/S GMP Part | and
Part Il along with
applicable annexes
apply as appropriate
to the step of
manufacture.
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PRINCIPLE R 8l

The manufacture of ATMPs involves certain | ATMP s D&E&EIZIE., ZOEZREUV T O
specific considerations arising from the | t X DM EICERATIEEORFTINES
nature of the products and the processes. ENAHS, EYWEFMEEROEE, EER
The ways in which biological medicinal | U E5EDAHEIZ LY. WL DO DRI E
products are manufactured, controlled and |EEEAXLE L I N B,

administered make some particular
precautions necessary.

Since materials and processing conditions | E TR THERAITIEMBRUVOLEEFH
used in manufacturing processes are |[X. HEOHMBRERUMEMMNIEIRE T 554
designed to provide conditions for the |#5 X 3 kK53 HFchTWWd I &M, 4
growth of specific cells and microorganisms, | R DOMEWMFTEME (fl - E. HE)




this provides an opportunity for extraneous | WEET I EE*E5 X5 2 &I2hE b, A
microbial contaminants (e.g. bacteria, fungi) | T, ®&RIZ &k > TI&L. L& E D & H .
to grow. In addition, some products may be |$FICHEHED VA IILAFEMEEZ R FLX
limited in their ability to withstand a wide | [FBRET S LS5FFH ML DITWA U
range of purification techniques particularly | W2 &R H S, HZ TR, KB, BEHR.
those designed to inactivate or remove |A—F 4 T 4 DX, BERRUOAESR
adventitious viral contaminants. The design | DRAE R UV AMDOEH . REFEIE O
of the processes, equipment, facilities, | ¥&ZOHEIHBIE. TS5 LLFEEEET R
utilities, the conditions of preparation and | /MMt T 2O EBEREEITRNEEETH D
addition of buffers and reagents, sampling | (b5, TEHNRUEMNWLTZERE) .
and training of the operators are key |[MXT. HRICELIEEELNMbH 5 2L

considerations to minimise such | K5I, EIRBIARFICEGF SN, B
contamination events (i.e. engineering and | SN TWHARLENH 5,
technical controls). In addition,

manufacturing processes need to be well
designed and controlled so as not to add
further variability to the produet. |
Product specifications such as those in | ERANDEERZE. CTA,. RUMAE
Pharmacopoeial monographs, CTA, and MA | D& RREE. REDEDEBOKR I YE
will  dictate whether and to what | RUBE#MHBEIZTOVWTNAAN—Fo LA
manufacturing stage substances and |[ZHEL{BIDNESIAXFIEE THILE
materials can have a defined level of |AHEINESINERT, ABHKIC. CTAX
bioburden or need to be sterile. Similarly, |[EMAIZEREIN =t DRE (Hl : >—F
manufacturing must be consistent with other | Oy F XL/ I B OB E (S0,

specifications set out in the CTA or MA (e.g. |#f) ) ICEBEABELTVWETAIELES

number of generations (doublings, | % LY,
passages) between the seed lot or cell
bank)

For biological materials that cannot be | K& (#l : »BHEE) §5 &EATELHL
sterilized (e.g. by filtration), processing | £¥MZEMERERHICOVTIX., EFMNICNI %
must be conducted aseptically to minimise |{T> T. F&MEBEOmEEHR/NMELEITH
the introduction of contaminants. Where | [ LW UZEHIAELET HHEICIE.
they exist, other guidance documents should [ EDOHEAHE (fHl : YA ILZADBKREXIE
be consulted on the validation of specific | 7i&{) O/N Y FT— a3 VIZEL T, D
manufacturing methods (e.g. virus removal | H /A AV AXEX®#SEIZT S ¢, BUH
or inactivation). The application of |BREOHEBEVCE=2Y) V5 %FRHL.(E
appropriate environmental controls and |EAEERLEE) BIETEHERELRVEBERET S
monitoring and, wherever feasible, in-situ | VAT LZHE AT LRV B CHEMRT
cleaning and sterilisation systems together | 2 EZEEBOFE VB THEOFER L HE THEH
with the use of closed systems and sterile | §5 2 & T, FEDHFERUXRIXFEDY
dispensable product-contact equipment can | RV # KIBICIRFE T 2 &N TE S,
significantly reduce the risk of accidental
| contamination and cross-contamination. |
ATMPs require a combination of unique | ATMP s(Z. ZOREBEEEB(UTFTIQC]))
biological methods and standard physico - | D =8I, BFEODEMEFENFELIZENL
chemical assays for their Quality Control | MEBEtZHNRBEHAEHLEDI I ENER
(QC). For many cell-based products, thereis | sh b, E<OMBEMIERKICF. &I
variability introduced through the starting |[EXIZTITERNEE (UT TI PC1]) TIE
materials that cannot be overcome by the | RIRL AW, HEERHEZNLTEHEL S
manufacturing process or In-Process | h2Z#HMENHD, HERERHRERVEREHYE
Controls (IPCs). Adequate control of the | OBV HEE., ATMPREOHELHM
starting and raw materials, well defined |[FFfliR U A TMP &K O Al & E AR
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characterisation of the ATMP active
substance and ATMP drug product release
testing form the crucial part of the QC
Controls should take into consideration the
intrinsic variability of the biological material
needed for ATMP manufacturing. A robust
manufacturing process is therefore crucial
and in-process controls take on a particular
importance in the manufacture of biological
active substances and medicinal products.
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Part A: GENERAL GUIDANCE

N—FA: —BRHAAFXL VR

Part A provides alternative or supplementary
provisions to respective sections in Part |, Il
and annexes of the PIC/S GMP Guide, where
necessary. Where this annex provides
specific guidance for the manufacture of
ATMPs, (including modification,
replacement or redundancy of other
sections) this will be clearly indicated. In the
absence of specific guidance for ATMPs,
compliance with other sections in the PIC/S
GMP Guide is expected.

Where the term Marketing
Authorisation Holder (MAH) is used, unless
otherwise specified, it should be intended to
signify the “Sponsor” for Investigational
ATMP that is used according to a CTA or
equivalent.

N—FAF, BEIZRLT, PIC/S®D
GMPHA FSAvDNIR—FrI, ITRUE
TAYIVADEZHEIZRBEXIBEROEFESE
HELTWS, A7RX VI XANATMP s
DERBICHELEAAMTVRAZHEELTY
5BEICIE. (MIEEBOBE. B X XILE
BLEEHT) TOEZHEIZRT, AT
MPsICEFRBMEBEAA T ARG E =
. PIC/SOGMPAHA KSA4 2D
NDEIZEWNMIT B ENHHFEINDS,

- REARBRESE (MAH) WS HE
NEAIATLWSEEICIE. HICHRES A
BWRY., CTAXIEHETSIXEIZHK-
THERENDZAEBRAATMPIZDLTIX,
NeREkESE 2T 0DET 5,

SUPPLIMENTARY PROVISIONS TO PIC/IS|PIC/SOGMPHAL KSA4>Y I—F

GMP GUIDE PART I IICFHRDEE

CHAPTER 1 PHARMACEUTICAL QUALITY | 1E EERMELRT LA

SYSTEM

Pharmaceutical Quality System EXamBEIRATLA

1.1 ATMPs are not sold or supplied before |[1.1 ATMP sk, CTA, MARUEZE
an Authorised Person has certified that mOBEE, EERUVHAATSHEICHE

each production batch has been produced
and controlled in accordance with the
requirements of the CTA, MA and any
other regulations relevant to the
production, control and release of
medicinal products as applicable. Special
provisions apply for the supply of products
that have a two-step release process
(described in Section 6.14) or such that do
not meet release specifications where
there is no alternative treatment available
(described in Sections 6.11 to 6.13).
(Replaces PIC/S GMP Guide Part |
Section 1.4, xv)

TEHEZTDMBEBRAINBLIHRBDOEREE
T TRBEUENYFHNEEIHA, BB
SNTWEEZEA—YVYITAXEKEIRN—=—Y Y
NRBIAETHAFETIE.RFEXITHEB L G L,
CEEBEOHFMARHE IO RN H S H
fh (614 BICRER) RIIKB LB DLAEE
ENGS, HEABHERKICESE LA
WE R (6.11TTEM D 6.13IFICE ) O #
WECOVWTR. . FAHGEFEIMNERAINS,
(PIC/SOGMPHA FES4 DI
—rFI 1T4IBEXVEFHRZHABZATHTE)

Quality Risk Management

@EVRIIRIOA U b

1.2 GMP applies to the lifecycle stages from
the manufacture of investigational ATMP,

1.2 GMPIX.ABERAATMPOAEEMNDS .
Bk, BEEE. 8RELFEFTOS




technology transfer, and commercial
manufacturing through to product
discontinuation. The 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 as detailed
in Annex 20 are particularly important for
this class of medicinal products and
should be used to develop their control
strategy across all stages of development
and manufacturing steps to minimise
variability and to reduce the opportunity
for contamination and cross-
contamination. (Replaces PIC/S GMP
Guide Part | Section 1.2)

A 7HA4 I ILOEEBICERT L. £9
EMIO0ERE. BEOEEHREET D
CENBY. BIERYOSEERUHEEN
EETH5EnHD, BRELT. 7TF
YO R 20 ICERSINEIEEI)RI TR
CAVEF (LT TQRM] ) OEREAIA,
CORBEODEERICEBIZCEETHY.
QRMOBREHNZAVTHED 2 TO KRR
ERUEEORRTY TIZHES2EER
STUO—%KELT., E8HERNMET
5EEBIT. FBERURXFEOB TN
*FEEISH 5L, (PIC/SDODGMP
HAFESA DIRN—FI1 12 BEHEH
BATHE)

CHAPTER 2 PERSONNEL

TF2E AB

2.1 The health status of personnel should be
taken into consideration for product
safety. Personnel (including those
concerned with cleaning, maintenance or
quality control) employed in areas where
ATMP active substances and products are
manufactured and tested should receive
training, and periodic retraining, specific
to the products manufactured and to the
duties assigned to them, including any
specific safety measures to protect
product, personnel and the environment.

21 B REE20-HIC, NEDBEBERKEZ
EEICANDE, ATMPREERUS
FlzalEl., RBRTHIRHEANTRET S
AB (BARt. RTEEXEIREETED
BMEREEZSL) . EITHERRUE
LK (2R, ABERUREZRET S
HEDLREWEZSTL) ICTHILLEZHSE
NBERVCEHNEBHRBI®RERZITSC
Eo

2.2 Any changes in the health status of
personnel, which could adversely affect
the quality of the product, should prevent
work in the production area. Health
monitoring of staff should be
commensurate with the risk; medical
advice should be sought for personnel
involved with hazardous organisms.
General consideration should be given to
Occupational Health & Safety (OH&S) for
personnel involved with hazardous
substances as required by national law.

22 NEDRBRBERELNAZILT I LERD R
BICEFEZRETEEIANH D120
HERBATHEEZSIELRWI E, R4
YyIDRBREE=2YVITEF. TDOYVRY
ICHRETEH2I3DTHAZ L BRLGEY
FMYH/SABIZDVWTIHEZWBE &
KHDBZE, BECEDERBIZEYDBELE
SNRTWLWLREEYMEZRMYKZSAEDF
BLE®HE (OH&S) [T, —BHLE
BExh>5>2 &,

2.3 Every person entering the manufacturing
areas should wear clean protective
garments appropriate to the operations to

_____ be carried out.
Where required to minimise the
opportunity for cross-contamination,
restrictions on the movement of all
personnel (including QC, maintenance and
cleaning personnel) should be controlled
based on QRM principles.

14

23 HERBICIBASER. TAhETLOD
ERICEBLEBFRLGREBEREZEERI S C
to

XRXBFLEOHRREHENMNT OB ER
BEICE. 2ETOABE (QC.RTFEER
VERIELODANBEZED) OBBOHEZ.
QRMOEREAIZEDODWTEEIT S &,




In general, personnel should not pass from — I, EE-HMEY. EEFHEHBRIAE
areas of exposure to live micro-organisms, M. EXZXEERBYVICEEINLIXE
genetically modified organisms, toxins or Mo HOBEBK FAFLEIAEZERXITE
animals to areas where other products, BOA5EYMEH/ROREBIZ, AELNBEHL T
inactivated products or different FhEoBW, Z5LEEEBEAFTTETH
organisms are handled. If such route is NI, QRMOFRAIICE DWW FEERE
unavoidable, a Contamination Control AMSTFO—(UUTFICCS1) ZzHEAT
Strategy (CCS) based on QRM principles 52 & (341ECCS3BHEB), (P1C/
should be applied (refer to Section 3.4 SOGMPHA FZTA42D/IN—FFI
CCS). (Replaces PIC/S GMP Guide Part | 218 HZHZABZTHRTE)

Section 2.18)

CHAPTER 3 PREMISES AND EQUIPMENT |3 E EYWRUHEH

PREMISES B9

Production Areas HERXiE

3.1 Cross-contamination should be |31 HEHHOBULFRFRUTERIC &
prevented for all products by appropriate U, ETORFBIZTODOVTRXFLZHL
design and operation of manufacturing TH5¢E BmBEIIHTHI XTI
facilities. The measures to prevent cross- BLE-RXXEEHIEBEEERELD L,
contamination should be commensurate QRMOEREAZAWT., HZVRIEF
with the risks to product quality. QRM MRUEEBTDHI L,
principles should be used to assess and
control the risks.

Depending on the level of risk presented HEENDATMPsRUZTODHEEIZHRD
by some ATMPs and the materials involved E#MENLEEZET YR (Bl 94LR)
in their production (for example, viruses), DLALICHLT. . BE-TEEEIZERD
it may be necessary to dedicate premises EMRUEBEERELELT., BRI RY
and equipment for manufacturing and/or FTEBILENRDELGENH D, E
packaging operations to control the risk. RLOBERV " XREIHEMTHEEIZK -
Segregated production areas should be THEUICEBITDHZIENTELRWVWIYRY
used for the manufacture of ATMPs FETHATMPsODEZIZONNTIL,

presenting a risk that cannot be RSN -HERHEZFEFRI S L (P
adequately controlled by operational IC/SOGMPHA K4 2DI/IN—
and/or technical measures. (Replaces I B6IEZHRABATHE)

PIC/S GMP Guide Part | Section 3.6)

3.2 Concurrent production of two or more [3.2 QRM®MDERBA D T TR YMERT &
different ATMPs/batches in the same area NTEHHUVLERLOEERUY XX
might be permitted due to adequate BMEEZ —E0EEXRTY T2KIC
operational and/or technical control where o THERHATSHIILET, I—REBRNT
justified under QRM principles applied 2DOULEDELBATMP s /Ny F %
across  the entire  sequence  of BFICEET LI ENFBRINDIEZEED

_____ manufacturing steps. For example: | ®Y®d, WA
(a) The use of more than one closed (a) RXFEXFREMBDOERZE (T 5
isolator (or other closed systems) in the LFOBULGBRBEENELONLTLS
same room at the same time is RBUIZEWT.,. BRLEANTRABFICEH
acceptable, provided that appropriate DRAERX7A4AYL—4F (RIEZDHD
mitigation measures are taken to avoid ABECATL) 2ERAIT S ELEEFHS
cross-contamination or mix-ups of Ehbd,
________ materials.
(b) When more than one isolator is used to (b)) ARLERNTERHRDODT7TA YL —F2 =&
process different viral vectors within the ALTEGDIIDALARZ—%MI
same room there should be 100% air THELEICEH. TOBERVEEZEZR
exhaustion from the room and the NE 100%EER[RENTWLDS (ThHDLBE,




facility (i.e. no recirculation). In
addition, in case of concurrent
production of viral vectors, it s
necessary to provide for closed,
separate and unidirectional waste
handling.

(c) The possibility of using more than one
biosafety cabinet (BSC) in the same
room is only acceptable if effective
technical and organisational measures
are implemented to separate the
activities. The simultaneous use of more
than one BSC entails additional risks
and, therefore, it should be
demonstrated that the measures
implemented are effective to avoid risks
to the quality of the product and any
mix-ups. The rationale should be
justified based on QRM principles.

(d) The use of multiple closed systems in
the same area is permitted, in the case

BREBAGWVN) CE.MAT,. 9A4ILA
RV —DODRABHREDHEEIZTEWNT
X. AERTHBIAhZT—FTHOREE
MUVEBL T ENIDEND D,

BLEANATEEONA A EL—T T«
FrYyERXryvF(UTFTIBSCl) 2FA
LBLSDIF. HBZEEXEZNEETEHO
MRULGETMWEBEERVEBHIEE 2
EELTWSEEDOAFEEINDS, &
BMOBSC#RKBICERT 2LEEMMN
BYXRTZEZEBLIEMD, EEESh -
BEN NLZHESORKRERVVHAL SR
BIZHTBZVRIVOB#ICEADTH
B EERIHTHRE, FOAEMR
WiF. QRMORAIIZE L TEEM
s i RS

(d) ALRERICETI2EHOBEBE L R
TLOFERITZ. Tho0FAEKEZ=E

that their close state can be BT 5 ENTETHERIZTEWNT., &F
demonstrated. (refer to point 3.13.) REhbd, (3.13IEZSR)

3.3 The measures and procedures [3.3 #LA®H (BERUVFEEEZEOREDI-

necessary for containment (i.e. for ) THELGHERVFIEG. RE&H5E

environment and operator safety) should
not conflict with those for product quality.

DEFOHDIBERVFIEEHEARTS2EDT
HoTIEHESRHEL,

3.4 Special precautions should be taken in
the case of manufacturing activities
involving infectious viral vectors (e.g.
oncolytic viruses, replication competent
vectors) that should be segregated based
on a documented Contamination Control
Strategy (CCS) and QRM principles. The
manufacturer should justify the level of
segregation required based on the CCS
and through QRM principles. The outcome
of the QRM process should determine the
necessity for and extent to which the
premises and equipment should be
dedicated to a particular product. In some
cases, dedicated facilities, dedicated
areas or dedicated equipment may be
required in accordance with the national

law. Simultaneous incubation and/or
storage of replication competent
vectors/products, or infected
materials/products, with other

materials/products is not acceptable.

B4 RBEITREREEDAILARNYG 3 —
(ffl - EBZBAMEDAILR, BHAREL
RyE—) 2HHSEEFTHOHZEITE L
T, XEEESh-FEEBR NS T

(UMFTlTccsy) RUQRM®DEE

ICESWVWT. HALFTESTEZHELDLC

L, BEXEE., HZCCSRERUQRM

DREAIZEIVWT., EBLEEIhSREEL

RILDBRYEMEERT I E, BORUZE

FRTEOERICERALTOILENRRUZ

NDEBEIEZ. QRMTOEXDHERIZELY

RET B L, BEICE-TIE,. BZ &

DERICH-T, EHESE. FAREX

TEARBIADLELINDIIELDH D,

BEHEOHZINYV A — 88, XITEE

LERERMH ®Hazt, htoRERHMH "H&E

CHICRBFBIZEEL, RU/XEEFBT

BT ELEEFHFBFINGEL,

3.5 Air handling units should be designed,
constructed and maintained to minimise
the risk of cross-contamination between

35 EL DA ERBEBOXXFTLDYRY
/MM HELES5. ZERLEI -y &
AL, BEL, hO#BETBZIE, F
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different manufacturing areas and may
need to be specific for an area.
Consideration, based on QRM principles,
should be given to the use of single pass
air systems.

. B 3REICHIELLEEERNEI - Y
FOARBEBELGIZEENH D, PO TILINRE
[RVATLOFEREZ. QRMORAIZE
DWT., BT 52 &,

3.6 If materials (such as culture media and

buffers) have to be measured or weighed
during the production process, small
stocks may be kept in the production area
for a specified duration based on defined
criteria (e.g. duration of manufacture of
the batch or of the campaign). (Replaces
PICS GMP Guide Part | Section 3.13)

36 EHH (BHRUEERSE) z8ET
BPICHELXEITFETILELNH D5
BICIE. MEDHEREICEDSWLTHM
FHREL (Bl ZONYFOREHMEX
FFyr o R—COHEEHE) . bEDODX
Py V%8 ERERNTHRELEFED. (P
IC/SODGMPHA FSA42D/IN—
I BI3IEZHAEATHE)

3.7 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 BSCs 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
as defined by Annex 1. The design of such
areas should be such that measures put in
place to prevent release of material into
the surrounding environment should not
compromise sterility assurance level
(SAL) of the product and vice versa.

3.7 BEREKEMITHICE. BEEER
BEFEHATAHLE, L. #HLRAHD
Emahs, REANELE T IHERENRN
DEEEBEIHFEBZI IS HEDYRY
ODHH 2EHMHH (Hl - FEAK) OEELE
CEEEERXREXEIBSCEERIT %15
BICE. BULEFERIL—FOBEERE
J—VEZFORABICKITHRIE, TFhb
NDREART—FZHBEIZCHRET H L &
I, FRYIPRT1TIZHESISA TS &
SEHEBYRLTS—LEREETHENIZE=
A—F 5T &, HAEZREEF. BEREKES
~DEMHOREZH LT SHEENAE &
NDEFEHRIELARNIL (SAL) 8L S
CELLGL, hDO2FDOHFEERE VK SITER
HEehTwdZ e,

3.8 Air vent filters that are directly linked to

the sterility of the product (e.g. to
maintain the integrity of a closed system)
should be hydrophobic, monitored during
use (e.g. pressure differential monitoring
if appropriate) and validated for their
scheduled life span with integrity testing
at appropriate intervals based on
appropriate QRM principles. If pressure
monitoring or integrity  testing is
technically not feasible for the filter
system, vendor supplied information may
be considered for approval. However, this
has to be taken into account in the CCS
as an additional risk factor especially for
short shelf life ATMPs, where
microbiological quality tests are not
available at the time of batch release prior
to medical product administration.

38 WENOEEMICEEZBEET S (4 : BF
HIRARTLODZEEHZRET H-0O0D)
BMIOT74LEE, BKEDLEDEL.,
FEAYIZCE=2—95 (fl . EFEE=4
o (BATH5EE) ) LE&EHIT. BT
ENOMAHBIZOVWT., BYHEQRM®D
FRAICESDCHULHERTEEHHARZ
ToTNYT—hFrFBHIE, BZTaL
BUORATLIZEEEZ=Z2Y VI XRIETSE
MHEBARMMWICERATETHR T,
HEEXEINRBITIREHRERDBICE-
TEBELBD, L. BHEMNEWL
ATMPsIZDWWT, ZDHE K YHETD
NYFHAAGHEOHERATHEYEN
RERBNAFATEHAVESICEK. Z0
CCSIcBWLWTEMMBEYRIERLEL
THIZEBICANDIBELH 5,
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3.9 Drainage systems must be designed so

that effluents can be effectively
neutralised or decontaminated to
minimise the risk of cross-contamination.
They must comply with national law to
minimize the risk of contamination of the
external environment according to the risk
associated with the biohazardous nature
of waste materials. (Replaces PIC/S GMP
Guide Part | Section 3.11)

39 KR T LI, hKkEHEMICHT
LXIEIBRETHENTE, XFZED
DRV #&/METEHELSICHFRFTFEINTL
BIthEGohw, BCELEDEFEITHK-
T. BEYVONAANY — FHEMHICEHE
T5VRVICHRLCTHABREDFREIU X
g% IMeELBITAIEGESHEL, (P 1
S/SOGMPHA R4 2D/IN—F 1
SIMTEZHABATHRE)

3.10 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 potential level of
contamination of the starting materials
and the risks to the product. The
microbiological environmental monitoring
programme should be supplemented by
the inclusion of methods to detect the
presence of specific microorganisms (e.g.
host organism, yeasts, moulds,
anaerobes, etc.) where indicated by the
QRM principles.

310 A FRUMEMICTODOVNVT O REE
EOEREBEEEODESAVIE. HEXEHODBE
EMEBELANLRVEERIIHT SR
VEEBELT. 2ZEARUVZTOHER
Ty JICHIELEEEDET B E, QR
MOBRBIIZE-2DTRBINBIBEEICIX,
HEOMEY (fl . BEMEY. BE.
hE. BRERMEE) OFEZRET S A
ZEEODHIILICEKY. MEVENRIR
RE=-AU2IDTOISLEHTET D
Z &

3.11 Where processes are not closed and

there is exposure of the product to the
immediate room environment without a
subsequent microbial inactivation
process, (e.g. during additions of
supplements, media, buffers, gasses,
manipulations) appropriate environmental
conditions should be applied. For aseptic
manipulations parameters in line with
Annex 1 (i.e. Grade A with Grade B
background) should be applied. The
environmental monitoring program should
include testing and monitoring of non-

viable contamination, viable
contamination and air pressure
differentials. The monitoring locations

should be determined having regards to
the QRM principles. The number of
samples, volume, and frequency of
monitoring, alert and action limits should
be appropriate taking into account the
QRM principles. Sampling methods should
not pose a risk of contamination to the
manufacturing operations. Where
appropriate control is required in the
process, temperature and relative
humidity should be monitored. All
environmental monitoring results should
be trended.

311 FASERTHEELS MEMFTIELEE
BIICEGHIEBRBENREICELE T 5T
Bt X (fl : HZmAl. T, BEE. 5
AEFMI2BHOTOER) T, BEY
BBREFHZERT LI L. BERREIC
DWVWTIE, 7R YT R1ICEHMLIE=/NT
A=A (Thhbhb, JL—FBEERR
BEEITBHBIL—FA) 2RI S &,
BEE-_42Yrvrso7a4gd5LIzF., FE
MEMBEL, MEMBFLERUVEREZEEZOD
HBRUE-AYITEEDDILE,
—A—955BmIE. QRMORER & E
LTRET S E, EZAYVIDBRIK
B, ERVHEELRVICTS—FPRUIR
NDREEEE. QRMOFRAZEEL THE
NThHhdl e, BRAEMOAEN, HE
FEICEZDODIVRIVEIEZLLTIEES
B, % 70+ RICEVWTHEHYLERE
NHEBELINDEARICIE., BEERUMEXN
BEEE=_4—F 5L, ETOEREE
ZHAYVITOFKRIE. ERAHETS
&
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3.12 Only in exceptional circumstances |[3.12 B A W EREBNFE TE 4 L Fl 4
when an appropriate manufacturing BAZRKRIZCERY , Z2RICEYERRBIh.,
environment is not available, a less MDODCTAEZELLKEMAXREFEZDOMECZD
stringent environment than that specified LOERFHIZHE-TWSHEICE., A
in Section 3.11 above may be acceptable $ERrRTHEWITOERIZDOWWTLERE 3.1
for processes that are not closed where BICREINFEFRELIVBETHEVEREDN
approved by the Competent Authority and FRSINTD, L. COERBKIEH
in accordance with CTA or MA or other NETHY . REBEORBEEBREN G WG
national requirements. However, this BETHOTHEMZELTHKEBZAET S
option should be considered exceptional CEELRESNABEBMELTVE EEFIC
and applicable only if the product is RUBRAINBDIEDEERADZLE, B
intended to treat a life-threatening FUBBKTELGEVWRETCTEET S &
condition where no alternative therapeutic &> THELDPIEXRGUYURYVZFZLEDBDE
options exist. The environment must be FEOMBZRBETLHE-HIC. HZREET
specified and justified to provide patient BELTZRAHBZERIBTAE G LR
benefit that outweighs the significant risk W, IR —BEERRBEEARELTY.
created by manufacturing under less TOHREXEGFT, AFZEMICAENES
stringent environments. If the Competent PICHVEYLRIREZEILIT AL EE
Authority grants an approval, the RKLBFNIXESHEL,
manufacturer must pursue establishing
the appropriate environment as
improvements in the technology occur.

3.13 For closed systems, a lower classified | 3.13 FA# L X T ALAICDWVWT. QRMEE{ D
area than Grade A in background Grade B BRICESWLWT., YyL—FBOETRERIE
might be acceptable based on the TEFTB3T9L—FAKSYEWESRERS
outcome of a QRM assessment. The DEENFBREEINLIGELHYFDL., E
appropriate level of air classification and SDELRAERSEEZFYCITOBEYR
monitoring should be determined having LARLIE, 8 aotE. E2EIER
regard to the specific risks, considering UERYSIEmERFL. EARAMLGY X
the nature of the product, the VDEERELTRET S E, E=42 Y Y
manufacturing process and the equipment TRBEOREGYRDIEZEICIEHEIC.
used. QRM should be used to determine QRMZHAWT., BRI HEMAE=4
whether the technology used supports Do BT EITHEETENAES L
reduced monitoring, in particular where FRETHE, ChITHAZ TUTMNE
monitoring can be a source of Fonsd:
contamination. This is in addition to:

(a) The use of technologies as e.g. (a) BYIGEERBE (Hl- EMBRUVAE

processing inside single use sterile NDHRRERVFRAEOHEVLGLEE) =X
disposable kits, or processing using BMLTHENFTERURXFEZD R
closed, automated manufacturing ghEEBEINATULANIE, Fl R ITHEEE
platform or incubation in closed flasks, AOBRBEFEFEVE XYy FPRTOM
bags or fermenters in Grade C may be I. XEJLrv—FClzcsWwTHERAD
acceptable if adequate control BEELEETSYy b I7+r—LBLLIE
measures are implemented to avoid the AEXnoI75Ra, "y T&ELLIEH
risk of microbial contamination and BENTOBEEZAVSAMI LLVo I
cross-contamination (e.g. appropriate HMOMAINEFEREINTED. EHMHZ
control of materials, personnel flows FUBWIL—FOFERREBAH LT
and cleanliness). Particular attention BRBSIELIGEICE. FALITEZI
should be paid if the materials are 5 &,

subsequently moved to a clean area of
higher Grade.
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(b) If the closed system can be shown to
remain integral throughout the entire
usage, a background of Grade D might

________ be acceptable. |

Requirements of Annex 1 regarding the

provision of closed system should be

considered.

(b) A RART LN ZOFEA2EKEAEL
TRE2IZCRENZ I EEZTRITI ZENT
Ehid, YL—FDOESEBEMNHFS
ShED,

FAECATLORBICET STy IR
1TNDEREEREERET S &,

3.14 In exceptional circumstances, it is
permissible to perform a manufacturing
step in premises that are not under direct
control of the ATMP manufacturer or MAH
(including for example placing equipment
used to perform manufacturing steps in
hospital wards or theatre) where approved
by the Competent Authority and in
accordance with CTA or MA or other
national requirements. In such cases, it
should be demonstrated that the process
maintains its validated status in
accordance to principles and guidelines in
Annex 15, Annex 20 and in this annex.
These arrangements should be subject to
approval by the Competent Authority. The
responsibilities of each parties should be
defined in written technical agreements.

314 FINHERRICBLVLT. SBITEY &
FEh, hO2CTABZELLIEIMAXIFE
DHMECLDERZBEHICKE-TWLWLIHSE
ICIE. ATMPOEEXEXIEIMAH®D
EREETICLVEYATHERTY T
FEBETLHIE BAE. HEXRT YT
EFHRBEXIIZERES CTERET S2-HFER
SNIBRMOBREZEST) NFBFIIE
5, TDOES5BBEITEVWTIE. 7FHv
HR15, FHA YOI R20RUEXRT RV Y
RICREINBIRUMBRUEAAS R4 2ITHE
STNAYT—FrEhizKEZ, “13% 70
LXAAMEL TSI EEEIET 5 C
., ThoDEFIIE, ERICK B KR
FIT2L0DETHELE, RUEEDETR
. BRMTZHNEBIZEDSZ &,

EQUIPMENT

B i

3.15 Production equipment should not
present any hazard to the products. The
parts of the production equipment that
come into contact with the product must
not be reactive, additive or absorptive to
such an extent that it will affect the quality
of the product and thus present any

In addition, if single use systems (i.e.

disposable systems) are wused, the

manufacturer should take into account and
verify the impact on the product from
extractable, leachable, insoluble
particulate and insoluble matter derived
from such systems. Annex 1 regarding
provisions for single use systems should
be considered. (Replaces PIC/S GMP
Guide Part | Section 3.39)

3.15 HERMIT . HFHURKIC/LETZI L
LTRERAGoHW, HaLtEMI I EL
BRAOABEHKOHREET., EROmEICE
BZzREFLTREKRZEZIEZLIERICRE
., AMEXEREENH > TREEL I
L,

MAZT.EBRFEAVRATLA(THEOLL, &
WEETSRTL)EFERTIOTHNIE.
BEXEEE, Y% VRTLICHET 5
HY . ZHY TEUEMAFRUORBHE
MICEKBEZADALA NI FVEEEICA
NMNTRIET S L, BRFEAD R T AIC
DNWTT7HAYIR1TNOEETEZHELEE
ETAZ¢E.(PIC/SOGMPHA KR
SAYD/IN—F1 339 BEHAZTAT
HE)

3.16 Where required to minimise the risk of
cross-contamination, restrictions on the
movement of equipment should be
applied. In general, equipment should not
be moved from high-risk areas to other
areas, or between high-risk areas (e.g.
equipment used for the handling of cells
from infected donors or the handling of

316 KXFEDVARV Zz&/NMET D=8
DBDERBEAICEK., RIEOBHIZH R ZE
AB3s2¢&, —IZ. BVRIVREMND
hOREEA~, XRIFEVRIXERETHRRK
(Bl : BEFF—BHEOMBOIMKE X
TEEABEVALAORMBPWICERS
ni-&fK) ZBHLTEGLHL, B
REOCERENTARMTHIEEICIF,
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oncolytic viruses). Where the relocation of
equipment is unavoidable, after reviewing
engineering and/ or technical
modifications, the risk should be assessed
in line with QRM principles, mitigated and
monitored to ensure an effective cross-
contamination control strategy (refer to
Section 3.4 CCS). The qualification status
of the equipment moved should also be
considered.

IZHRV /" XEBEMHNEEERZRE
L=ET. QRMOREAIZA->TYURY
ML, HFURIVEERL. E=4
—LT. DRMWEXRXFLELEERMNS T
C—%WHBRETHE(3A4IECCSBRE),
BBLAEREOEEETFEORKRELERE
T5I L,

3.17 The design of equipment used during
handling of live organisms and cells,
including those for sampling, should be
considered to prevent any contamination
during processing.

317 A RUVHMREORY K WLFPIZHERS
h3%lE (REAERAOLODZEEST) O
RETIE. M OWWABBFLLBIET
5L2FBETAH L.

3.18 Primary containment* should be
designed and periodically tested to ensure
the prevention of escape of biological
agents into the immediate working
environment.

4 See main GMP Glossary on ‘Containment’.

318 —RHLADHEIX. EYEWMEAHF
AEEOEXRREICRET AN EHRIC
Ik S &S ICFeFsh., EHAMICHER
ThTWwsd &,

4O THLELRADH] IZEALT. GMPHA KS
A RKEKODBRERRESE,

3.19 Electronic systems used to support
manufacturing must be qualified in
accordance with Annex 11 and 15. Any
analytical testing performed on materials
not used in manufacturing but that
support bioinformatics informing the
manufacturing process (e.g. patient gene
sequencing) should be validated. Such
analytical equipment is expected to be
qualified prior to use.

319 BE#HR—+F5-HFAILD
BFHUIRTLIX, 7Y IR 11 RU
151> TC. BRETF@mZTHLETAE
BOHBW. RBMHIZERET 520K T,
HMWECHFAIALGLLTH, TORETE
(B : BEHEOERFERINAE) ICHEHRZ
EZZ2NA A A7+ T 49 REYR
—rTBEDIE. NYF—FrFT B L,
FOELNWMEBIE., ESRTICERERY
HFfxTS5EnKRDHLNDS,

CHAPTER 4 DOCUMENTATION

FTA4E XEIL

Specifications

MR

4.1 Specifications for ATMP starting and raw
materials may need additional
documentation on the source, origin,
distribution chain, method of manufacture,
and controls applied, to assure an
appropriate level of control and oversight
including their microbiological quality.

41 ATMPOEREREHRUEHYE DR
BEEX. ThoOWMEYENLRELRZS
HTHUBILARNIILOBEEBERUVEBE 2RI
T586. TOHEHBT, HEK. BELEK.
HEODAHE. RUBAIALIEEICEHL
TEMMLBEXELZRLELTHIELND
B

4.2 Some products may require specific
definition of what materials constitute a
batch. For autologous and donor -matched
situations, the manufactured product
should be viewed as a batch.

42 BHREITE-2THRH., EQORMMA 1 /Y
FERBRT ANEMRNLBERELELT
22N HDLH. BRBERTErFSI—EE
SEARRIZEVTEH., HESh-HEK
BRZEZ1NYFEHALT L,

Traceability

FL—HEUT 4

4.3 Where human cells or tissues 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

43 ErOMBRIIMEBZFEFRATSHEEIC
F. HEFERHERUVEHNYE (Z3HMEX
THBEEMT I LI MELTE
E0) Mo EHEOFERBRFZICEITS%E
DHERBICEDSFT,. BECLEDERICH-
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the receipt of the products at the point of
use whilst maintaining the privacy of
individuals and confidentiality of health-
related information, according to national
legislation.

TEAANDTSANS—RUBEBEBR
NDHEEEREEBEELODD. B2 FL—Y
EUTANERINDS,

4.4 For starting materials of human origin,
the identification of the supplier and the
anatomical environment from which the
cells/tissues/virus originates (or, as
appropriate, the identification of the cell-
line, master cell bank, seed lot) should
also be described.

44 EFAHEOHERBIZOVTIE. £0D
HEXEFBORERVEZZME M.~
AILVZADHEXT HBHUFMEREE (XIEHE
BH. ilB%k. YRE2—®v LNV, ¥—
Foy FORE) BT S &,

4.5 A system that enables the bidirectional
tracking of cells/tissues contained in
ATMPs from the point of donation, through
manufacturing, to the delivery of the
finished product to the recipient should be
created. This system can be manual or
automated. It should be used throughout
the manufacturing lifecycle to include
clinical trial and commercial batches.

45 ATMPsICEFEFN Ml ##EIZD
WT., Fr—hoERLEERMAL (&
EERT) REBHERALYEIT Y MIZE
FTonhdFET. RAED LS YXF T %
AEEETIVRTLERTDHE, ZD
VRTLIE, FREETH-o-THLEHEIEL
TH-TH&L, BRARUBELEED
NYFEEHT, TOEESATHAY
LWEZBLTEART S L,

4.6 Traceability records should be kept as
an auditable document and unequivocally
linked to the relevant batch record. The
storage system should ensure that
traceability data allow for easy access, in
case of an adverse reaction from the
patient.

46 FPL—HYEYTADREFEX. BEEA
RREXEBELELTREL. BESTEHZNYF
SERICHREICY VO SEBZE, REY
ATLIZ, BEIMGCAEERELLEEL -
BEICBEWVNT., PL—HEYUTFAT—4
NDBESGHBTIECRAEBERTHI L,

4.7 Traceability records for cellular and
tissue-based products and for any
personalized ATMP must be retained 30
years after the expiry date of the product
unless otherwise specified in the
MA/CTA or national law. Particular care
should be taken to maintain the
traceability of products for special use
cases, such as donor-matched cells.
National requirements applied to blood
components in regard to traceability
requirements and notification of serious
adverse reactions and events apply to
blood components when they are used as
starting or raw materials in the
manufacturing process of medicinal
products. Human cells including
haematopoietic cells must comply with
the principles laid down in national law
concerning traceability.

4.7 il - BN IESRUBEEERA
TMPIZDODWTODRL—HEUT DR
BEFX. MASCTAXBEZEDES
ICHEBEDOEDONGTVRY ., HZEROE
MERZBIOERFELBITAIETHESHE L,
Fr—EEHMiEZEATLIEOFEH®RGE
BEMRITEZICIE. TOLL—YEY
TAEZHBEITIEOHICETEZLS C
L EEROESETETCHERMXEIR
AMBLLTOLERAAFEAIATLD
BAICIE., PL—HEYUT A DEREIR
TOICEELGHEERRRVEEERDE
WICBEALT,. BCEDERFTEBLAMARM
FITERAIND, ELflEEEHTE b
MREE., FL—HEUTaICELTEC
EDFEBICEDONIRAICES L AT
NIEHE S HE L,

4.8 When xenogeneic cells are used as
starting materials for ATMPs, information
permitting the identification of the donor
animal should be kept for 30 years

48 ATMPsODHER#E L LTEEMIE
NERIATWSEEICIE. MASCT
AXIZFEZCEEZSICHABEOED NG LE
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unless otherwise specified in the YU, FHr—EYWOREICET HEHRE

MA/CTA or national legislation. I0FERMRET S &,
CHAPTER 5 PRODUCTION E£5F HiE
General 2R EIE

5.1 ATMPs must comply with the applicable |51 ATMP s, E FERUVEBEYMAHDE
national requirements on minimising the ERENLTCHYERKANERREANE
risk of transmitting animal spongiform 2945V RVEF&/MET HIEICEHLT
encephalopathy agents via human and BHAIWBIEZCELENDERSZTEIZCES L
veterinary medicinal products. | e S R

| Viral safety for gene therapy ATMPs | #EFABAATMPsIZTDLT, 20

should be ensured by having systems in RETITRZBLTHERH (LAY

place that ensure the quality of starting RBRUDANLNAR—FR by I ZEED) R

(including cell banks and viral seed VURHYMEDODGREZHRI DV RATLE

stocks) and raw materials through the BZTHBCIZEIZEY, 94 L3RRS H

production process. THERI DL,

5.2 The conditions for sample collection, |5.2 BHEDHINIV 2 —XIETBEFE K+ —
additions and transfers involving BHERHMZHRI BARER. RN VE#HK
replication competent vectors or materials ICEHZEDT. DANLRBEEHMED
from infected donors should prevent the WMEZEMHIET S &,
release of viral/infected material.

5.3 At every stage of processing, materials |5.3 T O0EEET. REMHERUHGZEH
and products should be protected from EMTOMDODEELNLCRET S L, &
microbial and any other contamination. UL BLEEBRUVE=ZZYIDRELS
Appropriate contamination control and FO—%FETITHLE (3.41BCCSS
monitoring strategies should be B) . BLHdFFr— (RAITBHHEEICTIE.
implemented (refer to Section 3.4 CCS). BELZ2MEFHTI—HD—BHEDO KF—)
Particular consideration should be given HEOHMBAXLYWBEORIXFLEDY XY

to the risk of cross-contamination between IZHFICBEET S E, (PIC/SDG
cell preparations from different donors MPHA FSA4AD/N—F1 510 A%
and, where applicable from donors having HABZTHRE)

different positive serological markers.
(Replaces PIC/S GMP Guide Part |
Section 5.10)

5.4 The use of antimicrobials may be |54 B ERUVCHABOFEIRICEAEST 51\
necessary to reduce bioburden associated AAN—TFTUoZBERBRT LI, EA
with the procurement of living tissues and DERZVELTIEENH D ~FZ L.
cells. However, the use of antimicrobials REXOERIE., EEEECDERSFHEIC
does not replace the requirement for BEEWMHLI23LOTEABEVL, mMERZER
aseptic manufacturing. When TEHEBEICH. TOFERZTEHT S L,
antimicrobials are used, their use should NEXIAZRKRERDPICFEET S EMNC
be recorded; they should be removed as TAXIEMAIZFOHEARMIZCESH DN T
soon as possible, unless the presence WAEWRY (fl . 2ZsxREREERT
thereof in the finished product is 5—HThHLIMEYME) . FHII-H
specifically foreseen in the CTA or MA BHZaAELGRYBZBONICHRET S
(e.g. antibiotics that are part of the matrix L. MAT., MBI EZOMEY T
of the finished product). Additionally, it is HBXEIEFEARBRICTFSES. hOomA
important to ensure that antimicrobials do FHARBRERPICFEELBEVWI LEZER
not interfere with any product microbial TEHEILENEETHSD (CTAXIEIMA
contamination testing or sterility testing, CEARMICZRAMATRTEINATWVWEEEZE
and that they are not present in the BrR<)
finished product (unless specifically
justified in the CTA or MA).
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5.5 Labels applied to containers, equipment |55 BRH . X EXIEYWICER T H R TIE.
or premises should be clear, well defined BHECTHY . FHICHTIL, Bl gxx
_____ and in the manufacturer’s agreed format. | #M&BLE74+ -7y FTH - &
Care should be taken in the preparation, IR (FEEEERAXEIERBERD
printing, storage and application of labels, HRITODOVWTOHEFEZEL) OER.
including any specific text for patient- R, FBERUCEBRICE. FEZHLS
specific or autologous product. For ., EFOMBXITHEBICHEXRT SMA
products containing cells derived from FETCERIIOVWTE.,. E2B L—Y
human cells or tissue, donor’s labels EVT A ZRETI5-ORLELELTOHA
should contain all relevant information that EEHRLA., FF—DRTICEEFL TS
is needed to provide full traceability. In the CEL.ERXRBEAESROEEICE T,
case of autologous products, the unique LEBTETEFTORMNBERREAY TBEXRBIE
patient identifier and the statement “for| ZEH] O HZ. R ONEIZRTT 5.
autologous use only” should be indicated ELLF(HNELRATVEA)EEOAEIC
on the outer packaging or, where there is ZERTH. REEBZELtDERFIZCEDHDN
no outer packaging, on the immediate | F=RXRFRAHFEET B &*RE
packaging or as otherwise specified in *RE: BEATR,. EERERBBEE 65 %0
national law. 2E 10 SDHEICLIPIERDERF~DREES
B(EXGRERBFEBITRANE 22855045 3
5) . EBEND2D5DMEICLKEIRTELNTE
v®enTtrd.,)
Alternative  approaches/measures are HEOEEBEEDOD)RIDPTHRICERFE SN
permitted as long as the risk of erroneous ThhiE. RKBEOAZ HBHENZEOHLL
administration of the product is adequately 5, BRIESNTWVWSIAEBRAATMPIC
mitigated. For investigational ATMP that DVWTE. TERBER] LEHTHIEKR
are blinded, the requirement to state FHERQE,. "\—aO—FXXEFEEO0OREHE%
“autologous use” can be substituted by a HMBFELOODERMZHERIIMOREFD
barcode or an alternative equivalent tHATRET S ENTES ., (PIC
mechanism that ensures blinding while S SDOGMPHA RS A DIN— K1
maintaining patient safety. (Replaces SIBEZHABATHE) o
PIC/S GMP Guide Part | Section 5.13)

—~

5.6 When setting up a programme for |56 —RABERV_REGEOEETOSTS
primary and secondary packaging LEHRETAEICEK. RXFE. ERR
operations, particular attention should be UREVDOURVEZHm/MET BHEL545IC
given to minimising the risk of cross- IEREELSCE, BEMRUV /XEFEN

contamination, mix-ups or substitutions. AAN—TUODERBEEZETT DL L
Sterility and/or low bioburden LIC.RERA NS TO—ZERTAS L,
requirements should be adhered to and (PIC/SOGMPAHA FES4 DI
segregation strategies should be applied. —rI BA9IEZHABATHE) -

(Replaces PIC/S GMP Guide Part |
Section 5.49)

5.7 If closed systems are used for the |57 ATMP s D&REICHABESRATLEZH
production of ATMPs, checks should be Wadhanld, TOEBMNETEL < EH
carried out to ensure that all pieces of the SNTHY. AERKELARIEESATLSD
equipment are connected in a correct EEHRITDHIELS>FzvITH5I L, B
manner to assure the closed state. itk RXATLIIRHRTSEEN DR
Special attention should be given to apply BRICIF. BICEEZHL S &, EEaI&E
these tests to automated systems. If THNIEQRMOEAIZCEDSWLT (fl =z
feasible and based on QRM principles, for X, HBEJBICE--TEITEINA-HE %
example considering testing carried out by BELT)  BEEFEACATLOTEEH
vendors, the integrity of single use . ESHIRUBEICLYE->THL D
systems should be verified at adequate BUGHEET, BRI S5 & (BEMT
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frequency prior to use and potentially post
use, possibly automatically. The integrity
of reused equipment should be verified
before use after cleaning and sterilisation.

LH) BEARBOTEME. FHEL
ERUBREO®. ERAMICKRIET 5 &,

5.8 A system is no longer considered closed

when materials are added or withdrawn
without aseptic techniques (e.g. without
use of sterile connectors or filters
aseptically connected).

58 |BMEBMZAWTIC (fl : BEEaIXRY
ARXRFEFMICERER S0 27GL0
I2) EMELAELARINABDEEICIE,
BMEVATLERINLG L,

5.9 Where chromatography equipment is

used, a suitable control strategy for
matrices, the housings and associated
equipment (adapted to the risks) should
be implemented when used in campaign
manufacture and in multi-product
environments. The re-use of the same
matrix at different stages of processing is
discouraged due to risk of carryover
contamination. Any such re-usage should
be supported by appropriate validation
data. Acceptance criteria, operating
conditions, regeneration methods, life
span, and sanitization or sterilisation
methods of chromatography columns
should be defined.

59 a3 IS 7EBRBEEFYOR—VE
BEICERATSILEE, RUBEHERZHE
TEHRRBETCHERTSIEEEF. T Yy
DR NDPDUTRUVEESRRKE (20
A21ICKHRLT) TEUGEBER NS T
—%ETT5H5I ¢, ¥y —F—NnN—3F
Z2OURIAHBHIIENDL, MIDREE
BCTRLCLIMNIYIREBHERT S L
FHEAGL, BERBGE., B4/
T—La3vT—ARIZE-oTERMTLNSB
C¢&,. VAN TSTTASLOHERHE
EE BEZHG. BEFE. MASME.
RUBESXEIREOAHEZEHRET 52
Eo

5.10 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.

510 EHRGEFEB COBENDEREIHE
(Bl - EBEXRTRELIOERELTILDRE)
Ik, LDFEZHSIE, FEBF v
vIN—DBEE. EMToEXRIE. XXF
2RV EHRMEL., BZESORE
FREL. BIEVLECRRTESZ L,
MEFZHNI—HD—BHEOHBDODRELE
FOANRUEBEOEHFIEENB--TIVS
P R

5.11 The suitability of selected packaging

material should be considered. The
adhesiveness, durability and legibility of
printed text of labels used for containers
that are stored at ultra-low temperatures
(- 60 °C or lower) should be verified.
Additionally, apply a holistic approach to
minimize the risk to container closure
integrity (CCIl) that can occur during
storage at ultra-low  temperatures.
Evidence-based data should be generated
to support the selection of the appropriate
primary packaging components and

511 BEESh-BEMBOEUMZHEEF
T52&, BIEE (—60CLT) THE
TEBRRICEASINDIIANILOMEN.
MAME. MFOAEEHEZEZRITET S5 &,
MmMzT., BEECOFRBERICEZIYHFD
AEEROTEME (CC1) ITxdd 51
RO ERIMTBEHIC. 27T
A—F%#EAT 5. BROHDIT—42 %
TLT., BULG—RBEFHMOEERV
BB/ EREOFAETOLRAOEREZE
fT1Ird 2 &,
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qualification of the container/closure
sealing process.

Prevention of Cross-contamination in BEIZCEITHARXIXBLOBIE
Production

5.12 An evidence-based QRM process |5.12 B#MIZEI<CQRMTOERZHW
should be used to assess and control the T. HETHHBORXFEIVRI ZFF
cross contamination risks presented by L. EBTEHIL, BEREICANDER
the products manufactured. Factors to . U TFTHREEFND :
take in account include:

(a) vectors used and the risk of occurrence () FRALEARY 22— RUEHEZSH

of replication competent virus (including TE294ALADEED) RY (BEEEE
different level of risk derived from the NHERENEERIE— BETZ2DOAR
use of replication limited, replication 93— BEEHETCHEERZET D
defective, conditional replication and RIJZ—BRUBHENGWLWRI 2 —0D
______replication incompetent vectors), | ERICERTZEANDI) R ZET)
___(b) facility/equipment design and use, | (b) WEE /BWWMOFEBRUER
___(c) personnel and material flow, | (c) ABRUBRMMNOB®KR
(d) microbiological and other adventitious (d) MEMFEHZTOMDONEERFDOE
agent controls, b

(e) characteristics of the starting (e) HERHM RERVEHNYED MK
materials/active substance and raw

________ materials,
___(f) process characteristics, | O TS
___(g).clean room conditions, | @ 2 Y9-vh—LoxEH
___(h)cleaning processes, and | () FHLITOELRX
(i) analytical capabilities relative to the (i) BZAEZOFMIASEH =B LR
relevant limits established from the EEICELCES2HEED

______evaluation of the products. | .
The outcome of the QRM process should QRM7OtERXDHERIZED T, H&
be the basis for determining the process TJOoERA0T7 =9 70—RUBED 1
workflow and necessity for and extent to RICEYMRUZRREZEALT HIXIEEE
which premises and equipment should be FAATLERAVSILENRRUVEBREZ
dedicated or single use systems should be MESHELHAIE. HEDHBICHEMT S
used for a particular product. This may MELZERLELT S, XTEEEZEAKZT
include dedicating specific product contact ERALT S EILEENGED. TORHY
parts or dedication of the entire HERTIENATENIEL, BHERFK
manufacturing facility. It may be SHBERNICEVWT., BEShi-xLAdH
acceptable to confine manufacturing REICHETFBHZRET A LLHRS
activities to a segregated, self-contained hBd . EREIXF.CCSEHETBET S
production area within a multiproduct ZE(PIC/SOGMPHA KT A
facility, where justified. Results should be D/IN—Fr1 B20HZHABEATHE) o
reviewed jointly with the CCS. (Replaces
PIC/S GMP Guide Part | Section 5.20)

5.13 The methods used for sterilisation, [5.13 W&E.HE. VAL ADRKREXIEIFE
disinfection, virus removal or inactivation CICTRAWAAFEF . NUT—FT B2 &,
should be validated. In cases where a HERAICOAILADFFLEXIEIRED T
virus inactivation or removal process is AEXRZERETHEEICEVNTIE, BF
performed during manufacture, measures 2OURVEZERBTLSIREETELSC
to avoid the risk of recontamination should &, (5.191F (a) & ])
be taken. (refer to Section 5.19(a))

5.14 An emergency plan for dealing with |5.14 £ FUREEYVOFTEDTRE~ D *t
accidental release of viable organisms WDE-OOREHOFENE >TSS C
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should be in place. This should address
methods and procedures for containment,
protection of operators, cleaning,
decontamination and safe return to use.
Accidental spillages, especially of live
organisms, must be dealt with quickly and
safely. Decontamination measures should
be available for each organism or groups
of related organisms in in line with the
QRM process. Decontamination measures
should be validated for effectiveness.

o ThITKY, HLRASH., EEBEDOH
E.BEARLE. BRERUER~ADRE2LE
BOABAZERUFIEZRTI I E, FTEDR
H (FIZEAKRORYE) CAERMDRLIC
HLLEBETNIEELSEL, EEYWXITE
ETH2EMBICHLT. QRMTOE X
- T. BRERBEZELOND L SIS
LTHELKIE, BREBER. TOFEMDHE
22Ty TF—FrLTELIZE,

.15 If obviously contaminated, such as by
spills or aerosols, or if a potential
hazardous organism is involved,
production and control materials,
including paperwork, must be adequately
disinfected, or the information transferred
out by other means. An assessment of the
impact on the immediate products and any
others in the affected area should also be
made.

515 RHXIFZT 7ROV ILEFEICE>THSL
MITEEINTLWEAIXEBEREOE Z NN
HE2EMAEDL-TWVWELELIE, BER
VERBICEILIEH (EFZEL) ©E
DICHES LXEAZBEREMOFETE
ELBTAhEELLBWL, TOEXEEZIT
FRERNOEZEOERKZDOMMAD A /N
P FOF@EBHITI L

.16 The risks of cross-contamination
should be assessed having regard to the
characteristics of the product (e.g.
biological characteristics of the starting
materials, possibility to withstand
purification techniques) and
manufacturing process (e.g. the use of
processes that provide extraneous
microbial contaminants the opportunity to
grow). For ATMPs that cannot be
sterilised, any open processing (e.g.
filling) must be conducted aseptically to
minimise the introduction of
contaminants.

516 XXFL2ODURIFI. ZFOERZDEM
(Bl - ZOHEEHOEMENEME. B
HMEMICHZASATE8ENE) RUEEITED
B O(H: AREBMEDTLEYE BB
TE/ITOELREZAVTVSES) &
EELTCHMBEI A&, BRETHEN
TZEHLWVWATMP s 220 Tk, BB
BETOMI (fl : ®E) Z2EHBMICT-
THEEMEOmBER/MELEBETAEE
5L,

.17 In all manufacturing steps that may
lead to unwanted formation of aerosols
(e.g. centrifugation,  working under
vacuum, homogenisation, and sonication)
appropriate mitigation measures should

517 EF L BEVWI7ROYLERELSE
52ETOEBEXRTY T (Hl : =B,
BETTOHEE., RECFAXULE, &
VEBRLE) Tk, BULBREEZ
EMLTRXXBEEZRITHII L, BREH

be implemented to avoid cross- MEBFZWMYFZSEICE. BRHLEITESHE
contamination. Special precautions zHELDH L,

should be taken when working with

infectious materials.

.18 Measures to prevent cross- |5.18 HESINFU R VICH L THEIDLER
contamination appropriate to the risks XBEEBLEBEZEZTHECIE, XX
identified should be put in place. FLAEBILETHA-ORALEDIHBEIC
Measures that can be considered to . EUDITLUTHREEND :
prevent cross-contamination include,

among others:
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(b) dedicating the entire manufacturing
facility or a self-contained production
area on a campaign basis (separation in
time) followed by a cleaning process of
validated effectiveness,

i. the cleaning procedure (technique,
number of sanitation steps, etc.)
should be adapted to the specific
characteristics of the product and of
the manufacturing process;

ii. a risk-assessment should be used to

determine the cleaning and

decontamination procedures that are
necessary, including the frequency
thereof;

as a minimum, there should be
appropriate cleaning and
decontamination between each batch;

all cleaning and decontamination
procedures should be validated.

(d) use of “closed systems” for processing
and for material or product transfer
between individual processing
equipment,

(e) use of air locks and pressure cascade
to confine potential airborne
contaminant within a specified area,

other suitable
measures, such as the:

organisational

i. dedication of certain parts
equipment (e.g. filters) to a given type
of product with a specific risk profile;

ii. keeping specific protective clothing
inside areas where products with high-
risk of contamination are processed;

iii. implementing adequate measures to

handling waste, contaminated rinsing

water and soiled gowning; and
imposing restrictions
movement of personnel.

(Replaces PIC/S GMP Guide Part |

Section 5.21)

(b) ¥Fv o R—=—VHEHFEITELIZ. BEHHED
NYT—rEshikFSETOELXZ2R
T, HEBESZEAXETHLADOHE
EXREZERE(FREICKSIERILE)T

i FRLEFIEB(BEB.AEERATY TOH
F)RF.EZEAGRVEOHETED
BRMUBEICEESIE LI L,

i. YRV F7ERAAVFERWVWT, BE
GERERUREOFIE (ZDHE
EEC, ) ZRET A&,

i. RER.ENYFRTHIDGFSFE
RUBREZTS &,

(d) mIIC. RUBEMBXETEHIZIOMEAX
DMIZKBEAOEHICITFAELS R T L
FRAWDS,

(e) BEMLBERELYE LR ERXREN
CHLAHD LS. T7AYIRUSR
EAhRY—FZERAWLS,

i. REOFEDE S (Bl : 7242 FE)
. BEOVRYTOIO7AILEER
__________ THOBBEORMICEFALT D,
i. FEOVRINABVERKEFRSEX
BARICEWT, BICFHAENDGREKXRZE

iii. EEYPLE FEEEKRVFNT
ERICHTIBEULEEZERET

(PIC/SOGMPHAKSALAUD
N—F+r I S21EZHABEZATHRE)

Validation

NYyF—vay

5.19 During process validation potential
limited availability of quantities of
tissue/cells has to be taken into account.
A strategy on gaining maximum process
knowledge has to be implemented.

519 7R XANYT—2a3avTR.RBRoH
B MBEoE LHAFETETH A&
MEEBEICAALBTAEELS AL, &K
BMOIBMNBEBAIZEICETEZIRLNS

FO—EEFLEFAESEDSEL,
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Validation studies should be conducted in
accordance with defined procedures.
Results and conclusions should be
recorded, in particular:

(a) ATMPs manufactured for exploratory,
early phase clinical trials (phase | and
phase I/11), are expected to be validated
proportionately with the knowledge and
the risk associated with the respective
phase. All aseptic and sterilisation
processes as well as virus inactivation
or removal for investigational and
authorised ATMPs are expected to be
validated. The effectiveness of
disinfection methods should be proven.
For all phases, the principles as outlined
in Annex 13 should be applied.

(b) For all aseptic processes, aseptic
process simulations should be
performed as part of initial validation
and repeated thereafter every six
months in line with Annex 1. In the case
of infrequent production (i.e. if the
interval between the production of two
batches is more than six months but less
than a year), it is acceptable that the
process simulation test is done prior to
manufacturing of the next batch. This is
provided that, the results of the process
simulation test are available prior to the
starting of production. Any deviation
from this approach needs to be
thoroughly justified by QRM principles
considering all aspects of product
nature, product quality and patient

(c) If the ATMP is not produced on a
routine basis (i.e. over a year), the
aseptic process simulation should be
conducted at least in triplicate prior to
the start of manufacturing, involving all

relevant operators. QRM principles
should be applied in accordance with
Annex 1. Any deviation from this
approach needs to be thoroughly

justified by QRM principles considering
all aspects of product nature, product
quality and patient safety.

(d) The use of surrogate material during
process validation may be acceptable
when there is shortage of the starting
materials (e.g. autologous ATMPs,
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allogeneic in a matched-donor scenario,
allogeneic where there is no expansion
of cells to MCB). The
representativeness of surrogate starting
material should be evaluated, including
- for example - donor age, use of
materials from healthy donors,
anatomical source (e.g. femur vs. iliac
crest) or other different characteristics
(e.g. use of representative cell-types or
use of cells at a higher passage number
than that foreseen in the product
______specifications). ]
(e) Where possible, consideration should
be given to complementing the use of
surrogate materials with samples from
the actual starting materials for key
aspects of the manufacturing process.
For instance, in the case of an ATMP
based on modification of autologous
cells to treat a genetic disorder, process
validation using the autologous cells
(affected by the condition) may be
limited to those parts of the process that
focus on the genetic modification itself.
Other aspects could be validated using
______arepresentative surrogate cell type.
(Replaces PIC/S GMP Guide Part | Section
5.23)
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Control of different types of materials
including ATMP Active Substances

i
B

ROB#H¥E (ATMPEEZ2SL) OF

5.20 For the approval and maintenance of
suppliers of materials, the following is
_____ required: ]
ATMP Active substances
The supply chain traceability should be
established. Associated risks, from active
substance starting materials to the
finished medicinal product, should be
formally assessed and periodically
verified. Appropriate measures should be
put in place to reduce risks to the quality
of the active substance.
The supply chain and traceability records
for each active substance should be
available and be retained by the
|___manufacturer of the ATMP.
Raw materials and process aids
Prior to setting up the manufacturing
process and whenever a change of the
respective material is implemented, a
QRM process should assess the risk of

5.
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contamination from the relevant materials
as well as their influence on the entire
manufacturing process and the resulting
product. Appropriate measures should be
put in place to reduce risks to the quality
of the materials.

Material directly in contact with the ATMP
during manufacture and storage

All materials that come in direct contact
with the ATMP should be of appropriate
quality. The risk of microbiological
contamination should be assessed
especially for single use systems.

(Replaces PIC/S GMP Guide Part | Section

TKPEB~ADEEBZHMI S &, &
NERHEZEALT. EHMHOREICH
THRIVRVEZEBESEDZ &,

HERUVUEEBEDICATMP S EEEMT
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ETHN . BULKRETHD I L 4FICHEQD
FERCRATFLIZCODVWTIEH., MEHMFLD
DRy EFEST S5 &,
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.21 Only materials that have been released | 5.21 R EHFATERHAEI L. ZTDFEH
by the Quality Unit and that are within HERAXETYTRAFEBLULADORMHEOH
their expiration or retest date should be FHEATAHSELE, ELGHRRBROBERLF
used. Where the results of necessary bNBEWEEICIE. 4%FBOEENSE
tests are not available, it may be ONAHICEMBZMIT S EMNR
permissible to process materials before LNFEIN. FTEEOAEMENH DR
the results of the tests are available, the HEFEATDHIIVRIRVMD/NY FIZA
risk of using a potentially failed material DN L EBEZLSAENEE. QRMOR
and its potential impact on other batches Blo FTTHEIL., FHITdZ&E. £D
should be clearly described and assessed EOBHBEAICHEVTE.,. KU ZOHT
under the principles of QRM. In such FIER., ZEZABRORBENBETHSZ &
cases, release of a finished product is *&H%95, (PIC/SOGMPAHA
conditional on satisfactory results of FSA42DIN—F1 534 BEZRAFAEZR
these tests. (Replaces PIC/S GMP Guide THRE) o

Part | Section 5.34)

.22 A regular qualification of the vendors [5.22 E#M 2 TITOWTHHBES (fl . &

(e.g. manufacturers and distributors) of all
materials to confirm that they comply with
the relevant GMP requirements should be
performed. Whether an on-site audit
needs to be performed at a manufacturer’s
or distributor’'s premises should be
defined based on QRM principles.
Generally, audits need to be performed at
vendors of all materials defined as critical
for the manufacturing process according
to its product risk profile (PRP). Refer to
provisions detailed in Chapter 7 as
modified by this annex.

EEERVEEXEE) "EETLHGMP
EREBHICHEALTWD I LZHET S
2, TPNLEREFEELERT 5
Lt BEEENEEXZEFTOREZR TEH
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BRI Z0&EKZVR2TOT7A41L(P
RP) IC#-T. BETRICEEKRES
NEETORERMHBOEKEFTICEEREZE
BT E2BLENHD, FMHIT. X7V Y
ADETEODBEREZSE,

.23 Application of QRM principles to the
total supply chain is a critical part of the
process to understand the risks to
material quality. The principles of quality
by design (QbD) as described in ICH Q8
Guideline on Pharmaceutical

Development could be applied:
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The MAH should define what
constitutes ATMP active substances,
starting materials, raw materials and
other materials such as single use
systems, primary packaging materials
and any other materials in direct contact
with the product during manufacture by
means of Product Risk Profiles (PRP).
The PRP should be used to justify the
levels of control that apply to individual
________ materials.
(b) Establish the Quality Target Product
Profile (QTPP) and define the Critical
Quality Attributes (CQA) and the Critical
Process Parameters (CPP) for the ATMP
______to establish PRP appropriately. |
(c) For each material used, identify the
risks presented to the quality, safety
and function from its source through to
its incorporation in the finished product
dosage form. Areas for consideration
should include, but are not limited to:

i. transmissible spongiform
__________ encephalopathy; |
_______ ii. potential for viral contamination; |

iii potential for microbiological or

endotoxin/pyrogen contamination;

iv. potential, in general, for any impurity
originating from the raw materials, or
generated as part of the process and

__________ carried over; |
sterility assurance for materials

__________ claimed to be sterile; |

i. potential for any impurities carried
over from other processes, in absence

of dedicated equipment  and/or
__________ facilities;
vii environmental control and

storage/transportation conditions
including cold chain management; if
appropriate and

(d) With respect to the use and function of
|__.__each material, consider the following: |
. pharmaceutical form and use of the
medicinal product containing the
__________ material; ]
function of the material in the
formulation, and for gene therapy

products the impact on the gene

MAHIX, #ERYXR2TO0T774)1
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FE HEXERHN.EHDETOMOYME
(BEFEAYRT L, —RBEMHR
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expression of that material,
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iii. degree of which the function of the ii. Fich-RMEBICEREIOR
final product is dependent from the EAKNTIESELN., RUETIALE
material assessed and how likely it is CHEIRTEOREREEEINED
to be controlled further into the N (ThHEbhE,. BEGFRINEE-ST
manufacturing process (i.e. if the gene WTHENELEDREERZIZCHREL
sequence is wrong how easily can this TRELBSAD. XFEEMNFLS
be detected and corrected or if the NTWTLRDODHEHEIETENZT E
product is contaminated how likely can DREERHL. BELIFZRELRES
this be detected or corrected later in )

__________ the manufacturing process); | .

iv. time of preparation of the material in iv. EREGZEZEETLIRZICEHT.
respect to the time of administration of LZZEMHEZEZRAET 5HZ
the final product;

_______ v. quantity of material with particular v. REZONNYFYHALX (fl: 5
reference to the implication of small ~50mg) AEKT S EEZHIZSE
final product batch sizes (e.g. 5-50 LT. EMHORE

__________ MO

vi. any known quality defects/fraudulent vi. BRZREMBICEEL TCEHAMICR
adulterations, both globally and at a VEBEHLTZEDODLARILTHL A T
local company level related to the 5. mERM /" FELGTIHEMEA
material;

_______ vii. known or potential impact on the vii. BZATMPOCQARUCPP
CQA and CPP of the ATMP; and ~D. BNMOXEBEMGA DN

k

viii. other factors as identified or known vii. BEEDREHEZHREIT HILITD
to be relevant to assuring patient BB ENFEINA., XITFH 5N

__________ safety. . TuLwstozx

(e) Document the risk profile as low, (e) LEFMMIESLWTYURY TR DT 7
medium, or high based on the above 1ILEE. . 5ELTXERL. ZD
assessment and use this outcome to WREEZEAWVWTPRPZERET B &,
determine the PRP. On this basis, the ChIZEDE MAHIE.QTPP%E

MAH should establish and document the BLEBFITIHEZTHEDLELD

elements of PIC/S GMP that are needed BPIC/SOGMPHAFZTA2D

to be in place in order to control and NEAEZHILXEILELT S L,

________ maintain the QTPP.

(f) Once the PRP and the appropriate GMP (f) PRPRUBYIHGMPZEESH-H.
have been defined, ongoing risk review UTDES5BA DXL THRENEY

should be performed through ARVBEBZERT S L

________ mechanisms such as: |

i. number of defects connected to i RELEZZEEMBON Y FIZTH D <
batches of respective material A EOREE"

__________ received;

_______ ii. type/severity of such defects; | 0. T3 LERMoEH EXME

iii. monitoring and trend analysis of il. BRMHREOE=2YY VI RUE

__________ material quality; | ®@®

iv. observation of trends in drug product iv. HEOGEHHEICERITSERDFAR
quality attributes; this will depend on R(CAEEMHBOEERVTEEIC

__________ the nature and role of material; and | &2 TRZ%)

v. observed organisational, procedural v. HEEMHOREEZBRICES TS
or technical/process changes at the to. . FHELto. XEFHEMLED T

______ material manufacturer. | ~ HO¥Xto%x®.,
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(g) Incorporate the PRP into the CTA or
MA as applicable.

(h) The QTPP, once approved in
production process by the Competent
Authority, should guide the
manufacturer through what controls are
important and expected and which can
be exempted. The manufacturer should
have a control strategy established that
justifies the level of testing performed
for incoming starting materials.
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5.24 P