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SUPPLIMENTARY PROVISIONS TO PIC/S GMP GUIDE PART I

g4

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).

2. "MEQtH S (Biosafety level, BSL)"O|Z BSL1(X|XN 2IE, AtztoA] HHEE EUAZE 7tsdo]
FAL)RE BSLAGID AW, T WES QWD HYY JhsAo| oo BMHQ oY E= K=
Hto = b

o
getol gle B MX|2 27| ChE 9 Xd |R7IME ¢S ChRE o 2as X +ES Yot

Campaign 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.

=, "HQl Mit(Campaign manufacture)'O|2t CIE HESE uHstr| HNX| HESH #2| =XE

HASHA +=dstn Fo{F 7|zt otofl SLTt HFLQ| Lo HEELHLIE XHE HES= WS TOH
Ut MBS0 5

o=
CreFst H| Yt FHE 0|8 = ASLL A AMEBX| h=C).

min
2

Closed system
Where an active substance or product is not exposed to the immediate room environment during
manufacture.

E. "HIMA AMARI(Closed system)"O|Zt REdE &= HEO0| HXEE= SQ =HYga

EERX Y= HZE MARES T

rg

Zol HYsoR

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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Critical Process Parameter (CPP)

A process parameter whose variability has an impact on a CQA and therefore should be monitored or
controlled to ensure the process produces the desired quality. (ICH Q8R2)

. "= XXM (Critical Process Parameter, CPP)"2 HEM0| SQEXEM(CQA)M FE2 D|X2=z

M= 3780| Adts ERE YE=8 ZUEZSAHL Hojsiof 5= 378 DH7HH+E ZSICL (ICH Q8R2)
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Critical Quality Attribute (CQA)

A physical, chemical, biological, or microbiological property or characteristic that should be within an

appropriate limit, range, or distribution to ensure the desired product quality. (ICH Q8R2)

B "ZEXE(Critical Quality Attribute, CQA)"0|Zt |dl= HE EXS HESI7| Qo HES 4
C

7|1, Hel E= 2E Lo Aojol st= =2[H, etH, WESH Es DEESIH &4 E
ZSHCE (ICH Q8R2)

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.

L. "B E XM ZE(Feeder cells)"2t FTHZE |X[AIZ|7] SIsf EH HH o]
HiOFZ 7| MZ Bie| B2 MZEREO| UX|E Or2 H{OLMIZ(MEFs) E2 Q17| Hjo
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Gene
A sequence of DNA that codes for one (or more) protein(s).
7. "X} (Gene)"T DNAS| HIEZ StLp(Z2 St 0|4l THEE(E)S TUSO0{L7| flst 4=0|Ct

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.

E. "R Xl 0|4l (Gene transfer)"0| 2t H}O|2{A EE= H[HIO|Z{A0M [Tt HEZtD 22T HE A|2HO0|
gE M= ol A= |PXE o|Ast= aEES HCL |FTX 04 2, /M

A £ M = (transduced cells)2t 1= $tC}.

H

Genetically modified organism (GMO)

An organism, 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. For the purpose of this annex,
GMO is intended to cover mutations that are not occurring because of a natural event but are generated

by human intervention.

o, "QHEXHHE M E H|(Genetically modified organism, GMO)"2 X S%0| wHf % XtHAX == Zbzho|
Mz S0l Qlsto] Xt UMHO|X] U2 WMHo= HYE FIIHEA QIZt2 HQIsiCt o] HEol FXE
fIsl GMOE= XISA Ao = Qlsf WMSIX] AR, Aol JHUo =2 ol MMHE|= SHHO|E CHEY|

fIgt Aol

Hapten
A low molecular weight molecule that is not in itself antigenic unless conjugated to a ‘carrier’ molecule.
T. "gHl(Hapten)"0| 2 XMEXtZ ZXt0|0, ‘28| (carrier)’ EXE HEEX| 8= o 2R THHZE 2
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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.

Z. "6}0|HE| =0k(Hybridoma)"2t 35t (TE2E)SHE XSHo2 MY = A= MER
HE YM=et B-E=ZFE TSI =L

TEESH

rir

’

Look-back

Documented procedure to trace ATMPs active substances or products, which may be adversely affected
by the use or incorporation of animal or human materials either when such materials fail release tests
due to the presence of contaminating agent or when conditions of concern become apparent in the
source animal or human.

Ht. "% (Look-back)"0|Zt = £ ALROIA Jofst 2LHSEO| FHWstAHLE ol
SN EXeS JRE AL H=E 2

T+ AEEF EM2E EXE T

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.

Ab. "OFAE{ M| Z 2% (Master cell bank, MCB)"0|Z £40] REE HEFE SUT Z70AM THY HY2=
2 FE MZE BRAS o 7He E7I0 #2 Y= EFoH A2 TOICL ORAE M=Z2 £
=
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Master transgenic bank

As above but for transgenic plants or animals.

"OFAE{ I R E2% (Master transgenic bank)"O|ZH OIAEMZ 2%t Z+2 ojOjo|Lt HE HE ME L=

SE3} 2 YA WS TCL

Master virus seed (MVS)
As above, but in relation to viruses.
"OfAE{HLO|2{ A A| E(Master virus seed, MVS)"2t OIAE{MZ 230} Z+2 o|ojo[L} HIO[Z{A0|

Ag Yt

s
o
32
rr

Material directly in contact with the ATMP during manufacture and storage

Non exhaustive example list: Processing containers (e.g. fermenters, cell culture flasks and plates, blood
bag systems, single use equipment used in automated manufacturing platforms, beads for separation
techniques, chromatographic column material), cryo-containers for storage and primary packaging
material.

I "HxE Y HE F HOHio|o|E XM HESi= I(Material directly in contact with the ATMP
48 &71(0: Y7, MZE Y E2k23 o
= Y28 FH, =g 7|2 g HE

=
during manufacture and storage)"2| CHEFX{Ql OfA|:
ZY0|E, HHW AAR, XESSHE M EHE0 ALEE
2

A20fEdn] Y M), 23 U 1K =2F
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Monosepsis (axenic)

A single organism in culture, which is not contaminated with any other.

Xb "BLEMAMA (R@)(Monosepsis (axenic))"ZH 7|Et CHE {I|MZE QAEX] @42 H YW L T

|71 E Ttk

Multi-product facility

A facility that manufactures, concurrently or in campaign mode, a range of different ATMPs active
substances and products and within which equipment train either may or may not be dedicated to specific
substances or products.

gl. "COhES  FIZAZ(Multi-product  facility)"0|2t  SAH L= el Wiez Z7| COE
HTHHIO|22|%E FREEE(HRAE) N HQAAES MESt= ME=RAM, siY A2 W =

5% g2l MB0 HEoE ASE +E AT 1¥X 2 +E Uk

Plasmid

A plasmid is a piece of DNA usually present in a bacterial cell as a circular entity separated from the cell
chromosome; it can be modified by molecular biology techniques, purified out of the bacterial cell and
used to transfer its DNA to another cell.

E, "E2fADE(Plasmid)" ¥ LHHEHo=z MF MZEOAM FMH BEZ EXSH= 2™l DNAOICL
EXYESY g2 HAPO0| 7tSSt ME MZEOM 22[E + Aol JFTXE CHE MEE 0fAst= b
MEE|7| & it

Primary cell lot
A pool of primary cells minimally expanded to attain a sufficient number for a limited number of
applications.

5. "UXMZ A (Primary cell lot)"Z $HHE $°| 0|82 ZFZETH

TN Zo| HEgHE Tt

7] I35
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Principles of GMP:
The Annex 2A in conjunction with PIC/S GMP guidelines and annexes describes the manufacture of ATMP
active substances and ATMP drug products. However, aspects of these guidelines are also relevant for
early stages in the ATMP manufacture (e.g. manufcatur of viral vectors, plasmids) where full GMP is not
required under national legislation. As a result, the ATMP manufacturer should make sure that all relevant
GMP aspects for the manufacturing of those materials are implemented that ensure process control and
consistency, investigation of anomalies and control of change.

7l H= 9 E- 22 7|E2| |E(Principles of GMP)

Of mAle| CrE HE} HAIE o PEETHOILAAE FE)= HUHOIYE f2dE %
HTHHIO| 22| F (2 E)2l M=of et FM= o FE2(7IF0 cHell 7|=ste Act. AL o] EEE=
2E oM st M= 3 EHBIIIE EFE 276X = HETHIOR9/AFE M=o X7 THA(O:
Hio|2{ & #E|, ZE2tAD|EQ| HZX)o= BHECL ZIHo=z HETHHIO|RtE HZEYUX= ol2fst EXH|
Hz=of cHgt ZE B M= U FHBLI|F0| L0 3 2 A Y, olY A =A R HE

#a|E HYSIES s{of SiCt
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Processing aids

Substance used in the manufacture of the active substance and medicinal product, which may be present
in the finished product e.g. anti-foaming agents, puffer and media additives (salts, pH indicators),

enzymes not considered under raw materials

Lt "8d EXZ(Processing aids)'Zt f2EE U =T AMEF M=o AEEl: =EHS TCL 2T
HEo EME == ACEOl - 2ZH|, 2FH X X HIH(LF, pH X E), X2 2F5IK]| Q= 2
)

Quality Target Product Profile (QTPP)
A prospective summary of the quality characteristics of a drug product that ideally will be achieved to
ensure the desired quality, taking into account safety and efficacy of the drug product. (ICHQ8R2)

2 "HE9 EF =E=xAIEH(Quality Target Product Profile, QTPP)"0|Zt o|2kE o] QtHEIt 252 1E{slof
ol SRS HTS7| I8l o|¥Xoz HHE oAFe SRELM it d5Xe 293 TSICL (ICH

Q8R2)

Raw materials
All materials that come in direct contact with the product during the manufacturing process but are not
necessarily part of the final formulation (e.g. cryoprotectants, feeder cells, reagents, culture media, buffers,

serum, enzymes, cytokines, and growth factors).

A CHRARaw materisl)'® NZFY B0l AE Ay BRGA WEY T MY Yrr of
DE BUZ UHLL (O SEHSH, WYLIZME, A%, Y X, BTY, WY, 54, AO|ET U
4% A%t 5)

Responsible Person (RP) for blood or tissue establishment

This term is equivalent to the EU term “Responsible Person”. The RP is responsible for the release of the
starting material to the ATMP manufacturer. Blood or tissue establishment: this term is equivalent to the
EU term and for the purpose of this annex is the facility that is authorised according to national law to

perform processing (minimal manipulation) of the starting material of human origin.

2. gl = X230 MIX(Responsible Person (RP) for blood or tissue establishment)"2 EU 0]
"Responsible Person"it SY3ICE. MUXHRP)= HTHHIO| Qo AE M ZUXIAH ELEHE ot U=

Yol gict.

Scaffold

A support, delivery vehicle or matrix that may provide structure for or facilitate the migration, binding
or transport of cells and/or bioactive molecules.

0. "AFHEE(Scaffold)" 2t XIX|HI, 24K E= 7|12S LN, MZE X HHSEEXQ o|F, 2, 25
flet +EEE AMEE|AHL 0| &0I5HA Thct.
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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 effect.

Z. "HIMZ(Somatic cells)"2 AIRO|L} S22 S8 FEsts YAHIMANME 0|22 M=, o|F MZEE

X7HERD, SS(EHE M) E= 0|5 (SE) MAMZEY + Ao, HH QoM =ZE|7L HAE Xz,

T == oY 20E 7] s ALEOA SO ECt

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.

3. "EYHAMNDO|ZH(Specified pathogen free, SPF)"0|Zt E% HaN7} ¢l= S ZHCTHAM K=
Seio|tES| M = EHEI O AEEE S8 SEOI: H, Hiot = ME H{YE §)S LT
S|

o
ot S UTSE2 YT #dS SRSHH H| spr HThuaks FHSHR b= BRI HESH E2C

LS T

n

Transgenic

An organism that contains a foreign gene in its normal genetic component for the expression of biological
pharmaceutical materials.

"@EME(Transgenic)" 0|2t MERIY2AAZFC H=EM LoE:= YHHQA | HE Wl 2z

HIE Zotn A= WEHE TeCh

=[o] 7||I

Vector

An agent of transmission, which transmits genetic information from one cell or organism to another, e.g.
plasmids, liposomes, viruses.

C. "#HE{(Vector)"Z Z2tA0|E, Z[EF, HIO[ZA S StLte] MZE & {7IMAM COLE HMZ /H

YHE HYSIE MEXE TEICL

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 genes responsible for virus replication capacity
are deleted, the vector is made replication-incompetent.

7}, "HIO|ZH A HE{(Viral vector)"Zt HIO|Z{A0M R[RIEIASD, MFE O XY LR H(E)HOIH
HAE EREY = UAESE 2XHMESH 7|2 HIYE YEE Toch Y HO|2A EX 58S A=

HIZL HAZlE B2, HEE SH 58S & ECh

A
o
o

Viral Vector replication incompetent / devoid

No ability of the vector to replicate.

El. "8EX £5 &5 HO|2{A HE|(Viral Vector replication incompetent/devoid)"2t SX& S520| Q=
HE|E ToCL
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Viral Vector replication limited / defective / conditional replication

A constrained ability to replicate where the intent is for the vector may be to target a particular tissue
or target cell type with a planned integration required for clinical efficacy of the gene therapy.

ot “SH M. Z2E . =18 S5 Hio[2{A HE{(Viral Vector replication limited/defective/ conditional
replication)"2 2|=5H= ROIA HE{Ql FHSH= HetE SH2 {THX 2o AL4H 20 Zas

HEE Mo EN XX = EXM MEZ 982 EMOR st= HY £ UL

Viral Vector replication limited / defective / conditional replication

A constrained ability to replicate where the intent is for the vector may be to target a particular tissue
or target cell type with a planned integration required for clinical efficacy of the gene therapy.

o, "SH M. 2 =HE S5 Hio|MA HE(Viral Vector replication limited/defective/ conditional
replication)"2 °|=5H= ROA HE{Ql FH|SH= HetE SH2 |TX 2¥o AL4H 2s0 Zas

—_
A”E ¥goz SF I & EY ME R¥E EHOE st Y + YLk

Working cell bank (WCB)

A homogeneous pool of cells preferably derived from a MCB, which are distributed uniformly into a
number of containers, stored in such a way to ensure stability and intended for use in production.

= "HIZ8M=Z2%(Working cell bank, WCB)"0|Zt OfAE ME2Mo=HE] UHSH AKX FII=2

2
Hi et Mz2WS ook "

Working transgenic bank (WTB)
As above but for transgenic plants or animals.

"HZEEHEHE 2™ (Working transgenic bank, WTB)"0| 2 HIZ& M=ZE2@at Z+2 oJO0jo|L} HEHE

o
ME EE SE3 B3 A= AS oL

Working virus seed (WVS)
As above but in relation to viruses.
"H| =8 HI0|2{ AA| E(Working virus seed, WVS)"2t H =& Al

A= AS ToHCh

Hl
rlo
o2
B
my!
rlo
10

[ojojLt Hio2{A9f B

[
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CHAPTER 5 PRODUCTION 8. H|= 22|
General 8.1 XLHIALSH

5.1 ATMPs must comply with the applicable national requirements on minimising the risk of transmitting
animal spongiform encephalopathy agents via human and veterinary medicinal products.

Viral safety for gene therapy ATMPs should be ensured by having systems in place that ensure the quality
of starting (including cell banks and viral seed stocks) and raw materials through the production process.

7t HEHHO|2o|AE2 AN A F=28 AAES Sl HHLHHHLIS(Transmitting Spongiform
Encephalopathy) QIX}IE HItg ¥ 231517 9IE &Y 7EE Edlof sl

SHXK|ZH0| et diol2{A QtHd2 Mt ZHE 8ol EEESEM=E2YE U HO[HAAE A (viral
seed stocks) Z8] U YXx{e| EHS EHSH= AAHE 0o} T}

5.2 The conditions for sample collection, additions and transfers involving replication competent vectors
or materials from infected donors should prevent the release of viral/infected material.

njo
40
%

Lt x50l As WEH =& ZEE SHXREES =EES EZHSs AN +E, F7t A 0|F
H

=
=2 Ho|Z2/AdHSHS| L= YXIsHoF SHCt.

5.3 At every stage of processing, materials and products should be protected from microbial and any
other contamination.

Appropriate contamination control and monitoring strategies should be implemented (refer to Section
3.4 CCS).

Particular consideration should be given to the risk of cross-contamination between cell preparations
from different donors and, where applicable, from donors having different positive serological markers.
(Replaces PIC/S GMP Guide Part | Section 5.10)

Ch. 2E 33 THAIOIM, XMZat BXixiE 0’82 2 7|Et RLEY22RE HSE|0{0F B}
HEg 2g#d U HLEY HMEE HEof Tt (He.12EtE FX).

ME CHE g¥ESY FExzEEHE 71T SHx=S2 HEZE FHSH=s WE0Mel uxt 2 fId

mjo

o] AL HE 17 H5.13X=2 CiH[StCL

gu7 17] 2HEYE HE

5 Hz=E

51 2%

A BE FF EHHojA HEZY AXAYE Oj4E X /B 2o 2RE] HSE[/0/of BICE
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5.4 The use of antimicrobials may be necessary to reduce bioburden associated with the procurement of
living tissues and cells.
However, the use of antimicrobials does not replace the requirement for aseptic manufacturing. When
antimicrobials are used, their use should be recorded; they should be removed as soon as possible, unless
the presence thereof in the finished product is specifically foreseen in the CTA or MA (e.g. antibiotics
that are part of the matrix of the finished product).
Additionally, it is important to ensure that antimicrobials do not interfere with any product microbial
contamination testing or sterility testing, and that they are not present in the finished product (unless
specifically justified in the CTA or MA).

gt #orls =% B MZEo| MFer BHE HOIRKHEZS H2AI7|7] fsl M M2 So| Exo

aLt el AFgo| R HZE 2FArES MR = #=rt
SYHE MBS B2, 1 A8 W8S 7|F6Hof Tt
AN 2HF FEEEL BRNE ESHIIS0AM IR EXIL HFElE BRE MeAStD SYEHE

7t
Eot A7 HEL 04SN EE FRAYE Yoloix| Y 2HFo| ExHsR| X =elstE Aol
sasict

5.5 Labels applied to containers, equipment or premises should be clear, well defined and in the
manufacturer’s agreed format.

Care should be taken in the preparation, printing, storage and application of labels, including any specific
text for patient-specific or autologous product.

For products containing cells derived from human cells or tissue, donor’s labels should contain all relevant
information that is needed to provide full traceability.

In the case of autologous products, the unique patient identifier and the statement “for autologous use
only” should be indicated on the outer packaging or, where there is no outer packaging, on the immediate
packaging or as otherwise specified in national law.

Alternative approaches/measures are permitted as long as the risk of erroneous administration of the
product is adequately mitigated.

For investigational ATMPs that are blinded, the requirement to state “autologous use” can be substituted
by a barcode or an alternative equivalent mechanism that ensures blinding while maintaining patient
safety. (Replaces PIC/S GMP Guide Part | Section 5.13)

oL 87|, MH EE& AlMol MEEE BEAAES WD, T Helglm, MIZYAIL Sol
Ajolofof B},

&
o
BAREY = I EE2E MEEIE MEO Uit §F EXE ZEESIH, 2tEol FH|, ol
H

=
MEel Mz E= ZXM [T MEE ZEsHE MELQ 32, SO0 2t BAAZ = e
FHYE MS5= o et RE #H YEE ZASHOF B}
M7HXREL2E AMBE= HIES L, 1fst #xt AMExiet "XIHX| R0 stEolgts ETE AR
ZH0| BASHAHL F Z2F0| gl= Ff HE ZH0| EAISHOF B}
JZX| ofL|gt 0= & o SFE[0 2A0{of BHCY.
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HES EZE F0 g0l HMES| s}kl o CHM H2E - =X|7t 5| 8Lt

0| A2 HE 17 H5.13 052 CHHSCt.

[EHE 17] 2HHo|%E H=

5 H=E

51 &%

o g7, J/A EE A& &HHlof FEE EAE ZoolX 20 FEoof ofnf XZEXofA FE

&4/0/0joF BILL. O1F E0f Fz, HE, 2P 1//5;’ 5o/ MefE BN HB 27 0/2/0f Y4
MEEH= HE £SO/ ELf

5.6 When setting up a programme for primary and secondary packaging operations, particular attention
should be given to minimising the risk of cross-contamination, mix-ups or substitutions.
Sterility and/or low bioburden requirements should be adhered to and segregation strategies should be

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

HE 1A 9 2K ZF XS 9Et T2 HWY 0 uk Y, =28 E= 2Y9 fAHEES X A%EY)
flsto §Hs| Folsljof EHCt.

R Es 2 HO|RHE 2FAZE E56ta 22 S M Bdjof $HCt.

0] 42 ¥x 17 H|5.737I5 & CHA|StCt

x5 17] 2N YE HZ=E

5 M=

57 ZEEY

7 EFEY Z2IY HF AMoE @Ae
Fo/efojof Bif. EE/HoE PEL/X 22

—.?“5 £E 229 FEE zLefsep Plefo] £Ee
&

15141 EEISI5] QLOJOF Brrl.

on R
2.:
ku
[
My
ﬁ
O
o
rh
[y
9

5.7 If closed systems are used for the production of ATMPs, checks should be carried out to ensure that
all pieces of the equipment are connected in a correct manner to assure the closed state.

Special attention should be given to apply these tests to automated systems.

If feasible and based on QRM principles, for example considering testing carried out by vendors, the
integrity of single use systems should be verified at adequate frequency prior to use and potentially post
use, possibly automatically.

The integrity of reused equipment should be verified before use after cleaning and sterilisation.

HEHIO|20/HE MAN ABEE Z2, US| BE HEO| HHY NS HI|

XrSet A AR o2t ARHE HEB5t2{H EHS Fo|E 7|20{0f $HC}.
Gl E0, 37t ™S A@ES 12sts Aar Zo|, M Jtsstn EHAEHZ(QRM) XS
SICHH, US| A|AHRI(single use system)2| 2HME2 AL FHil HI|FHOER A8 F XIF2=2
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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).

of. 4% 7|=0| gloj(ol: F&# AZE7| = Fo¥ HZ EH

HAHS= MAH2 H2E A= ZHFEX] gLt

]

AM85Hx| ftu) =S FYsHAL

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.

& A OES Hz=2FoM AE8E I ST (matrix),
St S FH|of ot MESH SN (™ A =F) HES HYsto{of St
TOl(carry-over) 2%2| f[go2 Q3| CtE 3 TAHMNM SLst STM(matrix)E MALESH=E A2
HYEX| =t
Jd2e HAE2 HAES We|Ho|d xt=7t HEHE|0joF BHCY.
o EH
=

A=0EJND 2 HEI|FE, &S =Y, MY ¥H, +8 U &5 = B YHS Yolof Tt

’

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.

X BE SEHE UAMM £E 27MEOl: SEOILL 1S T 2= HIE)H| M FoIE 7200}
[

HEt Mol |9, HIX] ™ 2(retrieval) A= nXt 2F fIEES x235ta MBS FEES RXIGHH
deet 271 O|R0{” 5 AESF 310{0f SHCE

EH X&E7F L9 MEQ Het FE W BES fIs EMRAE AL OpEE[o] 2lojof Tt
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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 (CCl) 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 qualification of the container/closure sealing process.

U
_
X
=

. MEHE ZETe| MehdS me{slior Siot.
EX2(-60°C O[shoflN HEE= 870 ALRElEs 2ol QUME EXtel I, lTd U 7t5dEsS
golsfof stc,
£t XX 20AM ERSHE SO WME = A= 87| OpJf 2tH’d(Container closure integrity, CCI)0f| CHt
HEE zA31s7] o ZEEQ HMIWAES HEDHC}
HHESH 1k ZHXAe| MeEfnt 7(/0p7f YUE 3He| HAGHILE XIS fsh 3AH 7|4 oloE{ 7t
QFSO{X{of ShC}.
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Prevention of Cross-contamination in Production

8.2 = Al X} 2Ho| WX|

5.12 An evidence-based QRM process should be used to assess and control the cross-contamination risks

presented by the products manufactured. Factors to take into account include:

dl

7h H=E MEo Qs LtEtLbE wxt 2 fIREE Foietn a5
XS AE0lioF 5tH, o] AL nEslor & 4E CHEe MEE ZET

t

sl A 718 FE:HEE(QRM)
|_E‘I--

-

0%

(a) vectors used and the risk of occurrence of replication competent virus (including different level
of risk derived from the use of replication limited, replication defective, conditional replication and
replication incompetent vectors),

1) ALEE HE 3 XS0 UA:s HolZHA

4 A EH M SN Z2E, =dE 5H % 5H
=27t5 HE ME80M THYE CHE +FE2| 2" =8

(b) facility/equipment design and use, 2) A|d - ZH| A 31 AL
(c) personnel and material flow,
3) UAEEEE A |xje HEYXE =ZehHi EFEY A MHO: H= 38 I

2HE M, 238 2LEHTY M $)8 £g)2 M

oY
>
]

(d) microbiological and other adventitious agent controls, 4) O/’4E 3 7|E} o[2}/dQIX} &2

(e) characteristics of the starting materials/active substance and raw materials,
5) ELETE - frEE A XX £H

(f) process characteristics, 6) 335
(g) clean room conditions, 7) HE=M =A
(h) cleaning processes, and 8) M|& Zxt

(i) analytical capabilities relative to the relevant limits established from the evaluation of the

products.
9) ME2l "rtzRE HHEE EfIE 7|&Y

i
L)
m
rir
H
1=
or
i)
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The outcome of the QRM process should be the basis for determining the process workflow and necessity
for and extent to which premises and equipment should be dedicated or single use systems should be
used for a particular product.

This may include dedicating specific product contact parts or dedication of the entire manufacturing
facility.

It may be acceptable to confine manufacturing activities to a segregated, self-contained production area
within a multiproduct facility, where justified.

Results should be reviewed jointly with the CCS. (Replaces PIC/S GMP Guide Part | Section 5.20)

X2 (QrRM)| Zit= 3FSEEE AESI| fs 7|x7} E|ojof S, £ HIE0| Chsto] AlMd
ol HHE HME8O=2 AE2AHU US| A|AHl(single use system)2 Al28{0F Sl HEot EHQME
ZAdEs= 7|8t0] £|ofof BHC}.

o070l §d HEo MXH0| £l HE B8 =& HA H=AME Mo EEE = UCh

Elgdo] AT E FAR0E, M= 82 CF HE HMZAE Uo SEHc=z Z2[E MApHoAat
s 5 QAL

Aot 2| ™Ekces)at Aoisto] ZER|ojof BiCt O] A Ha 17 H|5.23 252 CHA[SHCL

g7z 17] 24 E FH=

5 XM=

5.2 HE Al dAfL2FHof Ytxf

2. Gt Y 54 HIE =EEE EEHPEEE HAIE A& FHE o/ LA FHol E

&ofofa E2[BHf. AjMaf MH/of MA X AFE HYE X XN 0/F O/¥E E EYEX.

EC/2/81 Y £ FEEY, ME I HEZI/I0fA EHEE HEHE BHI/FH AEHE BYEE &

a2/} EEHPEEE HAIS/ FifE ZAHZE SFHE K= HNEDY FEL/O/OF Bt Al&D

YHjo] Hrl X HAE FEFEH| O/ FHEV EEFolE SEHEE EE FHIZAY HYHE HECE

ol ZHE EEE T+ Ql0) EIEE FR F&AIY Lo FEo Z22/E/n FSEE HHTFFofAM
2 /&E

5188 + 2Lt

N Mo 19 M

k

5.13 The methods used for sterilisation, disinfection, virus removal or inactivation should be validated.
In cases where a virus inactivation or removal process is performed during manufacture, measures to

avoid the risk of recontamination should be taken. (refer to Section 5.19(a))

‘Helfjo|d E|ojof BhCY.

Lt Bd, &5, Ho|ZHA HAH £ 2240 ALBEE ¥
T Mo IS YISl =XE FsHof

M= Fof vio|HA 283} E= HAH 3HS
x

SiCt (M[8.3&71=1) & X)
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5.14 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.

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 line

with the QRM process.

Decontamination measures should be validated for effectiveness.

Ct. 2| E=5tX| g2 2ot

40
X
=2
40
i
=2
=
2t
of
A

ot -o
ret
L2
0z
2

ok
2
=2

20| ofziE|of Qlojof k.
MH, 2 MM L oHE g 2HE Hat

18
£
fis
fob 1Ir

07|l Atml, = . Flet YEar BAIt CHRO{XOf SHCL.
S9|, #oilE RIIMe LY FE2 MEStD AHSHA ME|cofF Bt

SR (QRM) BAO| w2t Zb |71 Es BHE J7IM T Cisl 2F MAH =XE AEE
L0{0f THLE.

2H MAH =Xo f2dS ¥aldlo] sHof ThCt.

5.15 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

2t ZOHE AN EE O2E SO ot 2Ho| st FL £E ]l 7t580] A= {IIM BHE
= 2 3 BHEE QIR 2 TESHOF SiCt
g2 B2 MYMM HE =FE HEFn CHE 2E NS0 izt SEE Ftsof st

5.16 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.

= gHsS dE = As 7158 %
= 3%)2 15t FILx|o{oF Bt
7l

fl8l HEJO| kEEE 2E

5.17 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 be
implemented to avoid cross-contamination.

Special precautions should be taken when working with infectious materials.

Hf. 2X] ft= OI{2ZE HE(O: Fd=2
2E M= THAMM uit 29
z E

=
—
2y 2RE YUY Ui

=2t 8 =35 NMI)2= o|oF £ A=
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5.18 Measures to prevent cross-contamination appropriate to the risks identified should be put in place.

Measures that can be considered to prevent cross-contamination include, among others:

Al mxte ol fiEo| ACtD FIIE[AS W HY RAS YIS ATt =X|7F HAESHAH AM™x|ofof BHCL.
WX 2AS XS 5] nE = A= =X CH3e MES ZEe

(a) segregated premises, 1) A|d9| £2|

(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,
2) RE HMZZH|o| T3 = HIHo|EE MEEA S HME Sl= A

YMAMHLE ZE)E 2T AHH 79 273

ol 7t

(c) adequate cleaning procedures: 3) Xgtst M& Xt

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;
7h MIH ExtZ1E, 214X A §)= HMED NxE 3¥e £ S8 A = or Bt

ii. a risk-assessment should be used to determine the cleaning and decontamination procedures
that are necessary, including the frequency thereof;
Lh YIEE Zto], Eath MY % 2 WA BAE AHSH7| sl /AEE7IE AEs|or shot.

iii. as a minimum, there should be appropriate cleaning and decontamination between each
batch; and
Ch Z|a%t 2} HIZTH Atofof] Z{ZET MIH 3 2 A7 Lo{of BiCt.

iv. all cleaning and decontamination procedures should be validated.
gh 2= MA % 2F M Exi= Halgio]MS HAsioF Stot.

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

4) M= 38 % e H=x= FH 7t 2 E£ HEF 0

Ok
mfo

#

o

"HIA A AR AL

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

area, 5) SEE 7Y o Xl 37| F LASEES 7IF7] fUet oloj= U ATHY Xpto| AL
(f) utilisation of single use systems, 6) 22|& A|AH(single use system)2| &&

(g) other suitable organisational measures, such as the:
7) CrE2at 22 7[Ef MAES =XH ZX|. o] 42 Ex 17 H5.220r5S CHA[SHCL

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

risk profile; 7h) &5 91 ZHZ 71% /2| HMFo| T8 FH £F FF(Ol: 2E) A8

ii. keeping specific protective clothing inside areas where products with high-risk of
contamination are processed;
Lh 2 fI”0l =2 HEO MEEl= Y Lo §F E25%T =2t
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iii. implementing adequate measures to handling waste, contaminated rinsing water and soiled

gowning; and Ch) 7|2, 2HE A+ % LHE HUFS FIot7| flet HE =X H&

iv. imposing restrictions on the movement of personnel. (Replaces PIC/S GMP Guide Part |
Section 5.21) 2}) Z 2| 0|F Hst

g7 17] 2H9YE H=
5 ME~nn~ 52 HZE Al DAL HO BiXf
of. EXPEEE ZFfE ZAHZ of0f BXF PE Zejof Eret I8 Y FEHE ZX +&F
ZFBH}) o7of= Cfg9l =X/7F ZEHE + 2Lt
1) 78 =X/
7 HE HEAEAIE ¥ L))
L) ZE/E YL BE/E FI|EIEX ALHE XHF FEF FHYPS EE 5F
X2 LE[E CHE P oA A&SlE X2 AH/2F 2E[3fE ZI0] BfEE/s/L}
Lh & RXET X MHE T LA PFS XL3[507] fIoF HZEEE, ALY X &b/
-z
2f) HH| 7t HZZEi A, HE 0/ Al Gj2fAI2E AFE
of) ofo/£2)o/E](isolator)2} &2 Z2/F Hf =X/
HY) F2 EHEH 22 2GR0 2& et 2XXA B
A HEEH, HEG EHFoIALF HEHo| o2 EFEE0: EE)S FEAME RAZT
E79 FHEAME
0f) 2218 HES AtE
) ME o] &0/5t=F HAE HHO A&
) EFPYG Lo FI/= 2/t HIYE 2FS ALt £/BF ofofst Y A2l HEE A&
7h) XE/E/X] ZoAAL EFSEofH XE/E /9 MzEF EE HRLLE 2/t 2% PIE
223}
EY) 2if7} ZFE ANEHEHEXI} EE FH[Of A&
of) FE MEFIA LM% HE X 2E7PF9 £
2) TXE =X

7 HE& HZEAL = HEHEAS ifE ZEE SEE YHT7FHE
Ly WAf2 2ol PIE0] £L2 HES HEP G £5 2S5 A&
ch a9/ mHEY izt EEHL/EEE HI2Eo sifE B0/8f7) £l gEoE Zt Eo
Hu2l Y & MHEZDES HAlof f2t 122
2h) B7/Z oIzt 2 = Z2/X X E(mechanical transfer)2 2/3t %0) st 22| ZX/9f
2IfE 2Fof7 flofo) 2F AFEof mef HEY FHELHX ZE EHO Lt MY ZEL
MEFG EE= AFTY Lfe F7/of st 2L/EE
oy mjZ7|E 22, FE MEY X ZHLF0 fpt £F =X/
b =& Of7|X] BBt AfZ = HAFA YEO Lfst 7/F
A MELZ 2/t WAL O PIE0] BYGIX] ZEF AN A HH HEH EA L7
0h) soE EAof mtE HE 2EE HESf7 P/t ME EAIL LH|, HZETFH MHEHEE
BfHo| AFE0 LRt MPE &4 J/FA ZF
xf) ZE2l J/Eto WE F&F HEHTY AE
Af) B9l 2ifof 2 HAf F=+E 257 fl5 HY ZE

o

Huol [z AtE

2024-12-05(V00), K.M.Kim H|o|X| 18 / 37 Knowledge Sharing of Bio-Support




Bio-Support

MZ2 "E 22/2(Annex 2A)0fA 2|

CHAPTER 5 PRODUCTION(8% H|Z=#2|) 2FAtE2?

Validation 8.3 2|H|o|M

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.

Validation studies should be conducted in accordance with defined procedures.

Results and conclusions should be recorded, in particular:

7t 3% EalHo]d St =% - MZo| 0| HeHE 7580 ASS ne{to{of
z|ojetel SEXIAS 7| 2l HEE dHstoiof Bt

Halflo|d2 @ E Extof| w2l HA|E|0{of SOt

£9|, Ch3at #2 Zuet ZES 7ISstoiof Bt

e
[m]
]

(a) ATMPs manufactured for exploratory, early phase clinical trials (phase | and phase I/Il), 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.

1) HEHo|lQojEe BE Ra3Y U PIIH

‘gelgjo]d E|ojof Bhrt.

'

d2|a Hio|gA EI EE HAH 3¥2

(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 safety.

2) B FT3Eol s, FZ3E ZelA®ES xx Ha|Ho]del

URzM Sustoi0r Bt 1

0|20l O 1Al [E& 1]0] W2t 670 OFCH BH=5HOF SHCE
EEA Mists dREF, 5 HEZTHIe] 44 7hHo| 67HE ofdoln 19 DTl AL), CS
HZ=THIE MZsH7| Hojl 37 2oAdES +dE = AUCt
0] ZR0= CHS MAS A|ESH7| ol 3 RoA|”el ZIE A8
oj2{gt HILAME AIBSIX| &= FdR0= HME 54, HE X
n2{5to] X &E(QRM) o w2t 23| EtSES USHlok
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(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.

3) HTHHIO[22|%kF0| UYHo = HLE|X| P
f {0 = 33| +YE|0fof BiCE.

AARE EHSHO| ME AE H F

EUYBBE|(QRM) A2 EE 10| met Hgs|ofof st

O HIWNS ABSX ¥t AL0E HME S4, WE B YL VR QMo BE ZHUES 1250
EUIBB2(QRM) FHO oo S23| EIZ0| YSE0fof Bk,

(d) The use of surrogate material during process validation may be acceptable when there is
shortage of the starting materials (e.g. autologous ATMPs, 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).

4) BEELOl R FLO: X7t 04 HEH0|LQIGE, Boixt UEY 5
DAEMESYE FHGR %2 STHZXEMU CHESLES A8stel 3

+ gtk

BoiR A, ALY BRIl AME ARS, HESHH VY (O HED E= YYMSH) E= e
CHE SHO: HE MESY A8 == HE JZFHNM o4 o o 2 Al 2o M
A8) SOl AlIE Eetof Cix| ELEHO| cHEAO| BElofof Bt
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(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 a representative surrogate cell type. (Replaces PIC/S GMP
Guide Part | Section 5.23)

5) 7tsdt A2, Mx38e F8 ZFUHo| Cis] N ZYSH ZHNZE CHHEES A2 2osis
Ag neq{sfof sict.

OE S0f, RXHES Xgs7] fUsl X7t Mz HAS 7|Hte 2 st HTHHIO|22|%Eo| F2,
X7t MZE A8t HMZE 373 Welbo|M(xZe| TS WI)2 FHX HEY KMo xS HE
Hx 3™ B2 HsHe = ot

CHE 222 tiaXQ 2] M= ¥ Al8sto] dalboldEg 5= ALt

0| A2 HE 17 H5.33 7152 CiNECt

[EE 17] LHYLE H=

5.3 W2/6jo/M

I} WEHjojHe oJotE HE U BEBII|ES ZH0I0F 1 FHE HAI Li2f AAIS010F
it 1 Zajer ZES F|5810/0F B
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Control of different types of materials including ATMP Active Substances 8.4 X THH[0|29|2FE

(=]

FREES Zgct M2 OHE ENE /Y

B2l

5.20 For the approval and maintenance of suppliers of materials, the following is required:
7L Hxig SEXtel s X |X[&2E fIsH CfS A0l 2ECL

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.
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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 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.

2) AXx U SHEXA :
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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 5.29)

3) M= 3 2@ Fof Htieto|e|fFEat =H HES= XA -
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5.21 Only materials that have been released by the Quality Unit and that are within their expiration or

retest date should be used.

Where the results of necessary tests are not available, it may be permissible to process 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 described and assessed under the principles of QRM.
In such cases, release of a finished product is conditional on satisfactory results of these tests.
PIC/S GMP Guide Part | Section 5.34)

(Replaces
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5.22 A regular qualification of the vendors (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.
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5.23 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:

ct. MM S=Tol cist SELIEEE(QRM) EE HE2 XY FEO CHst fIFE oISty flst 2Hge|
sag fE0ioh

ICH Q8 2|%E 7H'E X|Hol 2FE 2A7[%EZE (Quality by Design, QbD) #%0] HEE = ULt

(@) 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.

Z 20t (Product Risk Profile, PRP)2 &3l M= & HZa XH
BYE, ELEE, '?'JIPIH U 7|Et EH(O: L] A|[AH(single use
system), 1A} ZH| o 7|E} 2E)S d2|510{0F Bt
HEHH=2OIA(PRP)2 7HE AXIH O HEE|= .JE| -T--’.rf-% dE25t= Ol AFEE|0{OF SHCL.

1) 55718 &2 %
x-l.’F_"l.'— X-I|:|-H|.o| |

(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.

2) EMSENEZ20Y(Quality Target Product Profile, QTPP)2 S&3stn HThdjo|29|2tE0|
HELA=2nlY((PRP)S HHEHSIH =HESIEE %R% E/d(Critical Quality Attributes, CQA) U

=92 Z3™FH 2= (Critical Process Parameters, CPP)E 2| $tC}.
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(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:

3) ALE Zt AR thal J|UOIMEE XE HMEoEo| S| 0|ZVNK| BI, Y U
gt

A
Al
13 220 COhg Ao ZEE|X|Z o]0 ZehE|X|= @f=Ct
i. transmissible spongiform encephalopathy; 7}) T & /Jsl| H & | 5 (TSE)
ii. potential for viral contamination; L) HIO|2{A @& J}Hs5d

iii. potential for microbiological or endotoxin/pyrogen contamination;
Ch DJ4E0|Lt =S - HEEEEH 29F 7154

iv. potential, in general, for any impurity originating from the raw materials, or generated as
part of the process and carried over;
ch) YYHo 2 AXMOM HIRE|HLL S| UREM HPE|0 O|WE 2= 7I5Y

v. sterility assurance for materials claimed to be sterile;
oh) FR2E FHEE= XM it F2E S

vi. potential for any impurities carried over from other processes, in absence of dedicated
equipment and/or facilities;
Hh & FH| £ AME0| Y= B2, CHE S80AM o|™¥E E=2 71548

vii. environmental control and storage/transportation conditions including cold chain
management; if appropriate and
Ah HAEsSICHH, X2 | HA 2l Ze SFde X 2t

a
s =1

Ho

viii. stability. OF) QH’d’d

(d) With respect to the use and function of each material, consider the following:

4) Zt EXpxfe| ALE 3 7lsat BESIe Chg AFgS a2t
i. pharmaceutical form and use of the medicinal product containing the material;
7h 3 HXHE =Zst=s QUEQ HE A 8k

ii. function of the material in the formulation, and for gene therapy products the impact on
the gene expression of that material;

Lh HEZoM 2 AXxHe] 715, |FHXXE HES FLo= i ARl {HX LHO
ojxls |
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iii. degree of which the function of the final product is dependent from the material assessed
and how likely it is to be controlled further into the manufacturing process (i.e. if the gene
sequence is wrong how easily can this be detected and corrected or if the product is
contaminated how likely can this be detected or corrected later in the manufacturing process);
Ch =F HZ2l 7Iso0l F7rE AXxfof| w2t Faxls B A HxE SEM F7t2 22
hs8(E, | MEo| ERE FL 0 otdt A XSt AEE = A=K, E=

=
HEo| 2HEIUE B 5 M= SEoXM o{BH o] AX|SHAHL AI8E =+ AEX])

iv. time of preparation of the material in respect to the time of administration of the final
product;
2h) 2HHES 0 A|Zhah BESto] Xl F=H| Az

v. quantity of material with particular reference to the implication of small final product batch
sizes (e.g. 5-50 mg);
oh %2 42 2HF H=THRI0l: 5 ~ 50mg)2l o|njet #ESIe £EES| AZEH XKL &

vi. any known quality defects/fraudulent adulterations, both globally and at a local company
level related to the material;

B RSl SOl M A L WA S FOIM YT BY B - 2H

A

4

vii. known or potential impact on the CQA and CPP of the ATMP; and
A HEtHlo|2olorEel SREUSH(CQA) I FRIFESCPP el LT I =t

AN G

viii. other factors as identified or known to be relevant to assuring patient safety.
Of) EX} ord HEur 0| A= HoZ HQUR|HL LT 7|E 29I

(e) Document the risk profile as low, medium, or high based on the above assessment and use this
outcome to determine the PRP. On this basis, the MAH should establish and document the elements

of PIC/S GMP that are needed to be in place in order to control and maintain the QTPP.

5) flet #2 HWIE 7IYez fYZ=ROlUsS H3, FU E= =822 EASSin o ZuE
M85t HIEfIE==niY(PRP)E  ZHETCh  0F  HI®¥RER  ESSIIE w2 X=
EYESRNZ=20Y(QTPP)E H2stn |X|5H7| flsl AT M= U FELYIIE B Q28
g5t 2 A 3tsHoF Shrt,
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(f) Once the PRP and the appropriate GMP have been defined, ongoing risk review should be

performed through mechanisms such as:
6) MSQABTZTMAPRP)I MBS AZ X ST7IZ0| YolE|W Tt Zo| XSHE 9

dEES sdolof oCt

i. number of defects connected to batches of respective material received;

7h YD 2z AxpHe| HETHIl AAE Ho| 4

o

ii. type/severity of such defects; L}) 112{gt Zee| & - dZE
iii. monitoring and trend analysis of material quality; Ct) ®IXx| EEo| ZTL|EZ 5 HSEM

iv. observation of trends in drug product quality attributes; this will depend on the nature and

role of material; and

2h) QIofE BF £42 Y R S8 SH| ma} ohF)

v. observed organisational, procedural or technical/process changes at the material

manufacturer.
Oh X HZ=LH oA BEE =X, "X £ 7|=-37F HE

(9) Incorporate the PRP into the CTA or MA as applicable.

3L, HE/IRZ==OY(PRP)E EFF7I50] A

rir

7) ei@st

(h) The QTPP, once approved in the 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.

8) it ITHM FSESEMZTZ2OYU(QTPP)M CHEt AFoAYFATAFe SosS T2 3L,
SESENFZ20Y(QTPP)2 M= A Sast #el &5 3 A 250 Che QFLiSto{of StCt
H=Lxts Yusls SLSHO ois] +d== M +FS ZE6ts el ©EE 7o oot

5.24 Particular attention should be paid to avoiding contamination and to minimising the variability of
the materials.

Specifications related to the product (such as those in pharmacopoeial monographs, CTA, or MA), will
dictate whether and to what stage substances and materials can have a defined level of bioburden or

need to be sterile.

of 9 WXSD WO MENS HAsHsY| S8 SHE FolE J|S0{of B}
2 52 48 % 8F0| HolE £z
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5.25 For products where final sterilisation is not possible and the ability to remove microbial by-products
is limited, the controls required for the quality of materials and on the aseptic manufacturing process
assume greater importance.
Where a CTA or MA provides for an allowable type and level of bioburden, for example at the ATMP
active substance stage, the control strategy should address the means by which this is maintained within
the specified limits.
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5.26 The selection, qualification, approval and maintenance of suppliers of starting materials, raw
materials and materials that come in direct contact with the products during manufacture and storage
(e.g. single use systems) together with their purchase and acceptance should be documented as part of
the pharmaceutical quality system.

The level of oversight should be proportionate to the risks posed by the individual materials taking
account of their source, manufacturing process, supply chain complexity and the final use to which the
material is put in the ATMP.

The supporting evidence for each supplier / material approval should be maintained.

Personnel involved in these activities should have a current knowledge of the suppliers, the supply chain
and the associated risks involved.

Where possible, these materials should be purchased directly from the manufacturer or a manufacturer
approved supplier. (Replaces PIC/S GMP Guide Part | Section 5.27)
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5.27 For starting material of human origin, the agreement between the ATMP manufacturer (or, as
appropriate, the MAH) and the supplier (including blood and tissue establishments) should contain clear
provisions about the transfer of information.

In particular, this should include test results performed by the supplier, traceability data, and transmission
of health donor information that may become available after the supply that may have an impact on the
quality or safety of the ATMPs manufactured.

National laws that are required as part of the donation and procurement of human blood and blood
components, haematopoietic progenitor cells, human tissues and cells for manufacturing purposes need
to be adhered to. (Replaces PIC/S GMP Guide Part | Section 5.28)
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5.28 The quality requirements established by the manufacturer in the MA or CTA for materials classified
as critical during QRM process (according to PRP profile) should be discussed and agreed with the
suppliers during the product life cycle.

Appropriate aspects of the production, testing and control, including handling, labelling, packaging and
distribution requirements, complaints, recalls and rejection procedures should be documented in a formal
quality agreement. (Replaces PIC/S GMP Guide Part | Section 5.28)

I MEE==oYere)ol M2t EE{F22(QRM) EX F0| FZQsictn FR/E XAl CHsH
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FE7I50M M= Eot B2 2742 HE 857 3% S=UMet ol
FE, BAXRY 23 % |8, =, 25 % HY7| BAE ZEet 4o, A" 3 el gEet Ag2

EHY AN (quality agreement) E= FZAMO| 2t FA{SHE|0{OF StC},
o] AL HE 17 H5.43L}2 S CiN[StCL

gxz 17] 2HE*E HE
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Human Blood, Tissues and Cells Used as Starting Materials
85 EUELER AMEE:= AEC €Y =% 3 H=E
5.29 The donation, procurement and testing of human blood, tissues and cells used as starting materials

for ATMPs should be in accordance with the applicable national law.

7h. HTHHIO|R2loFE HIZOf A8l EUEEHQ AR o, =% 9 M=ZES| 3o, MF U HA

80 tffof st

rr
2
ru

(a) The procurement, donation and testing of blood, cells and tissues is regulated in some countries.
Such supply sites must hold appropriate approvals from the Competent Authority(ies) which should
be verified as part of supplier management.

1) M2l =% 3 MzZ9| M, S0f, Alar 23HME 2 ¥ WEn, =E=2E SSYUHEN

Agtel mE W MEQ| HH, B0l AlHS My 28BS ASoF Bk,

(b) For cell therapies, the maintenance of the aseptic processing from time of procurement of cells
through manufacturing and administration back into the patient should be ensured.

2) MZXIEN2 A2, ME xHF AMFEFH M= U XA CHA| FO5L7(7HX] 22X SEX 2|2
FXIE EFsliof stot

(c) Where such human cells or tissues are imported, they must meet equivalent national standards

of quality and safety. The traceability and serious adverse reaction and serious adverse event

notification requirements may be set out in national law.

3) MEel MzEL =xo| £YElE FR0s FEab tEgo et IUel JIES YEA SFs| ok
] =2

gioh 2|3 FHe2|er Stist So[dits W ST olY A SX 2o|F& H ¥ ot

oo Tl

(d) There may be some instances where processing of blood, tissues and cells used as starting
materials for ATMPs will be conducted at blood or tissue establishments.

This is permissible only if authorised by national law (e.g. the material would be otherwise
compromised and processing involves only minimal manipulation).
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(e) Blood, tissue and cells are released by the Responsible Person (RP) in the blood or tissue
establishment before shipment to the ATMP manufacturer. After that, 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.

”?
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(f) A technical agreement clearly defining the responsibilities should be in place between all involved

parties (e.g. manufacturers, tissue establishment, sponsors, MAH).

5) MUS YA Holsts ZIsAYME ZE Y FAXKOl: HZAHXE, =S¥

EE57IE &2 X 20| o|R0{X{O} BiC}

O| 2| X},

(g) The transport of blood, 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.
6) UM =Xt Mzo| HEAZO 2E2 MY TAX 7He| MEo =R F AFAMo| wmaf 2t2|5Ho]of
StH, HEAE pEE B2 A 25 = E5 R0 gt 2AHXZE 2E2510{0F BiCt,

(h) 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.
7) MZE Es =XIt HESe EHES =S, =% - ME MFEE 0 X(recipient)7tX| 1
HtCjo| AR HAKZXo= =X EE| sfjof $iCi.
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Seed Lot and Cell Bank System

8.6 A|IERE 5§l NZE23 A|AH

5.30 A system of master and working virus seed lots and/or cell banks is recommended if the production
of allogeneic ATMP involves cell culture or propagation in embryos and animals.
This can prevent the unwanted drift of properties, which might ensue from repeated subcultures or

multiple generations.

7h MEHY Es bjop W SEoIMO SME Sof ST NTHI0|QOGES Mists FL, OAF U
HZEE Ho|2A AlE2E £ MESY AlAYS
=

O[ZH otH =Xl AHCHuj ¥ =

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

L} AERE E& HESW, o|oHE A=o SHOI%E Atole] MITH 2[uiZH{EM), AN B287tArEal
x| 34010} BHCh,

5.32 As part of product lifecycle management, establishment of seed lots and cell banks, including master
and working generations, as well as maintenance and storage, should be performed under appropriate
GMP conditions.

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 all stages prior to the establishment of the master seed or cell bank generation, principles of GMP
may be applied.

For all pre-master bank stages, documentation should be available to support traceability.

All issues related to components used during the development with potential impact on product safety

(e.g. reagents of biological origin) from initial sourcing and genetic development should be documented.
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5.33 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 characterisation 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.
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5.34 Seed lots and cell banks should be stored and used in such a way as to minimise the risks of
contamination (e.g. stored in the vapour phase of liquid nitrogen in sealed containers) or alteration.

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.

5.35 Cell based ATMPs 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 addressed in the MA/CTA and thereby covered by a validation and

comparability protocol, as the inter-donor variability may change the product.
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5.36 Storage containers should be sealed, clearly labelled and kept at an appropriate temperature.

A stock inventory must be kept. The storage temperature and, where used, the liquid nitrogen levels

should be continuously monitored.

Deviation from set limits and corrective and preventive action taken should be recorded.

Al HEt 87| 2ESoI0] 2HEES A BEASHD, HAES 220N HEts|or Stot

s AASHA alsfof otH, 23 2= XXz J|83tn, HHELE AESE 49 1 ¢
SL|E{>olof BiCt.

HEE 7L 20 mE AE 3 YK ALEES 7| FsH0F BHCt.

mjo

mjo

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

of. % (stock)S 2SI 2LE AHU2 MZ ChE RO 2asto] HA7t £4E A—”S =238H= Aol

5.38 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.

Xh. HU(stock)2| HEt U FHE =2 Y Bt % =Ho| o2t o|Ro{Xof s, YT HE 87|
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GMP & Validation Solution Consulting Services

We know what YOU need in the area of GMP & Validation,
We offer a full scope of GMP & Validation Solution Consulting Services.

HIO|@MZE ‘HEH QAL ZE 00| M| THEL{(Qur Partner)

HIO|2MZE = CH3o| MEL|Qt e “H|2Hlo| WRAHQ EctEa 0|4 MH|A(PharmaBio Value Chain

Collaboration Service)"E H|&dt1 UASLICE

Tofflon Science and Technology Group ~~ https://global.capa-city.cn/

v Aseptic Drug Product(DP + Lyophilization) Production Line Equipment(Total Solution)

TOfron v' Clean Air Equipment(RABS, Isolator) for Production and QC Sterility Test

Tofflon Life Science ~~ https://www.tofflon-lifescience.com
v Biological Product(DS: USP & DSP)) + DP) Production Line Equipment(Total Solution)
v Clean Air Equipment(RABS, Isolator) for Production and QC Sterility Test

9.0 Shanghai IVEN Pharmatech Engineering Co., Ltd.~~ https://www.iven-pharma.com/
I/VEn ’9‘ v Aseptic Drug Product(DP+Lyophilization) Production Line Equipment(Total Solution)
v Clean Air Equipment(RABS, Isolator) for Production and QC Sterility Test

Vﬁ;&l Yichun Wonsen Intelligent Equipment Co., Ltd. ~~ http://www.wonsen.net/
v" OSD Production Line Equipment(Total Solution)

5@ Hangzhou Shengde Machinery Co., Ltd.(SED Pharma)~~ https://sedpharma.com/
B v Aseptic Filling Line Equipment / OSD Production Line Equipment

@® Shanghai Pharmaceutical Machinery Co., Ltd (SPM)~~ https://www.spm.so/
v Aseptic Filling Line Equipment / OSD Production Line Equipment

_QLWES International” | Lives International~~ https://lives-international.com/
SRMWOO S&T v GMP Validator/Data Logger for Thermal Validation

“H|2Hio| 2 WHEHQl ZEtE 0] AMH|A(PharmaBio Value Chain Collaboration Service)"S & 0{2{&£9|
HO[X} DELHQ @HIO|RMEELQ} SH A™sH BAIZM £ 522 : gmp@biosupport.co.kr
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