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Biosafety level (BSL)

The containment conditions required to safely handle organisms of different hazards ranging from BSL1
(lowest risk, unlikely to cause human disease) to BSL4 (highest risk, cause severe disease, likely to spread
and no effective prophylaxis or treatment available).

2. "MEQIH S (Biosafety level, BSL)"O|2 BSL1(X|X SIE, AtzHoi[A| "'“‘% FEAZ 7t5d0] gl
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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.
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Closed system
Where an active substance or product is not exposed to the immediate room environment during
manufacture.
E. "H2fA AAR(Closed system)'0|Zt SEME &= HEO0 HxEls SQ g4 240 XFEHo=R

EERX Y= HZE MARS T

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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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.
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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.
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HTHHIO|22|%FE FREE(HEYE) A QHE1I°I°*§% Hz=sts ME2AM, siY A2 W =

£3 =4 X 30 HEg2= AFQ-E' *E 13X e = A

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 M= 9 E-E7|E2 A (Principles of GMP)
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Viral vector
A vector derived from a virus and modified by means of molecular biology techniques in a way as to
retain some, but not all, the parental virus genes; if the genes responsible for virus replication capacity
are deleted, the vector is made replication-incompetent.
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Viral Vector replication incompetent / devoid

No ability of the vector to replicate.

El. "8X 25 - 25 H0|2{A HE{(Viral Vector replication incompetent/devoid)"2t SH& 50| =
HEE "a*"".'_"':f.

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, SN He. 2 =HE 25 Hio|MA HE{(Viral Vector replication limited/defective/ conditional
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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.

E. "HIZ8M=2%8(Working cell bank, WCB)"0|Zt OfAE ME2MoZHE] UHSH AKX FII=2
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CHAPTER 3 PREMISES AND EQUIPMENT 6. Al %I ZEhH|
PREMISES
Production Areas 6.1 A|A 2 AfALTA

3.1 Cross-contamination should be prevented for all products by appropriate design and operation of
manufacturing facilities.

The measures to prevent cross-contamination should be commensurate with the risks to product quality.
QRM principles should be used to assess and control the risks.

Depending on the level of risk presented by some ATMPs and the materials involved in their production
(for example, viruses), it may be necessary to dedicate premises and equipment for manufacturing and/or
packaging operations to control the risk.

Segregated production areas should be used for the manufacture of ATMPs presenting a risk that cannot
be adequately controlled by operational and/or technical measures. (Replaces PIC/S GMP Guide Part |
Section 3.6)
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3.2 Concurrent production of two or more different ATMPs/batches in the same area might be permitted
due to adequate operational and/or technical control where justified under QRM principles applied across

the entire sequence of manufacturing steps. For example:

Lt SUS FYOIM £ JH O[Ol CIE HEHHIO|QO|%E wi MITAS SAO WiMsHs He HA
ME A HAO| AN HBEE EUAY % =
ER=

Hoj7t 7tse W 582 5 ACL

(a) The use of more than one closed isolator (or other closed systems) in the same room at the
same time is acceptable, provided that appropriate mitigation measures are taken to avoid cross-

contamination or mix-ups of materials.

1) ux 29¥ ZEE =T EUS YX[5H7| flsi HAES AA=XE Fot B SUst S7H0AM
SAo| F 7H oMo MY oo E20|E{ (= CHE T4 AM2H)E ALY £ At

(b) When more than one isolator is used to process different viral vectors within the same room
there should be 100% air exhaustion from the room and the facility (i.e. no recirculation).

In addition, in case of concurrent production of viral vectors, it is necessary to provide for closed,
separate and unidirectional waste handling.

2) YT UMM MZ CHE Hio|2A HWEE X2|5h= O F 7§ o|¢2| Oofo|EH|0|EE ArEdt=
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fESh HO[2 A HE|ISS A0 Wist= FL ZZ HMEo|ln 2IE THeWd 589 mHVIE

X2|7} O|RO0{XOF BC}

(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.

3) TS 2ashy| ol ZaMel JlEH L M IA7F MYH F0|YU SUS UM £

7 o|Ate| ME QM EALH (Biosafety cabinet, BSC)S AI2%E 4= QCL.

al

r

2
il
=
10
0=
Mo
e
ra
bal
o
=
®
(%]
o
M
i
>
=2
>
ofo
_o'_l-
2
Sh
N
do
ot
o
4>
re
mn
|0
Hu
nx
0%
[l
2]
>
N
-]
ot
10

oHE SRS (QRM) AEO| ma} Y| 0o{oF BHCY,

(d) The use of multiple closed systems in the same area is permitted, in the case that their close
state can be demonstrated. (refer to point 3.13.)
4) Hzf MEHE LYBY + A= FR, SYLT FHOM oZ Mol HMA AMAHS ALY 5 UACL
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3.3 The measures and procedures necessary for containment (i.e. for environment and operator safety)

should not conflict with those for product quality.

Ch 2 3 Zdalel et S fIe Atmofl 2ast =X 3 A= HF2 AHES ¢

%

=X W EAQ}

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 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.

gt EAM3t B 22 HE(CCs) R SEAPHE(QRM) HEO| w2t 22|=|ojof st= ZHE HIO[HA
HE{(O: 3L 8df Ho|2{2, X 7ts HWE)QL BHE M &2 B0 SEst oYx=X|E FsHok
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X s3o| A= HE - HEF E£= ZYEH =E - HSa oE =2 - MFS SAM0 HiYsiA L RSN =
QrEICE.

3.5 Air handling units should be designed, constructed and maintained to minimise the risk of cross-
contamination between different manufacturing areas and may need to be specific for an area.

Consideration, based on QRM principles, should be given to the use of single pass air systems.

of. S7|=3HEX|= 247 CHE M=FY el uxt 29 fA"ES H2ost7| fl5to 84, M3I, fX|=[0fof
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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 PIC/S GMP
Guide Part | Section 3.13)

A YHEoE SHEHY NHL N SHOE MAN HEY HFHN YA B

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.

AL F2HES HZE Aol SYS |XIGHOF St HEANIE =EEE= §F FHHAM= xE SEHo=z
sus Agg 4 qrt

3 ¥ 2O HHH)O TFBHY Y £E MBAUHANY BSOS AEE Z2 1 FH 72
geto| MEst YHSESS FXIsHofF stot

XY sE22 EE 10| Ho/H 2 TS FEED P FE FXE 2T X3HoR golsof
siCt

oj2{gt To AA= 20| FH HFF2E YEEIE WS YXISH| A =X[7t F2EFT +F(Sterility
S| H

gt
assurance level, SAL)S =4A[7|X| Qtofof StCt 1 HiCHe| AL OfFt7tX|O|Ct,
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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.

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.

of. miMfi4 = AARS| 2HY FXOM F2 2| HYo|H HF| F2do HEHYU S 0O[X=
Hi7| EEE 25°40[0{0F 30, 7tSE FR0es A8 F EHRY) ZUEHIYS #AStn FEAFH
(QRM) X0 ma} HEsHA d¥et FoIE2 ZH 2AFE AlPn Z2 Helgojds S ZEH AE

TS AT 2sHoF siot.

CHEt, O] B2 AME7IEto| EOfM X} R0 FXHo| HF £3t5Q HMX| FZAHa Z2 0j¥EsH
RN ZNE =olg £ gls HTHIO|RofES 2FBITH(CCS)Ml= ol2{st Aol FI7HHQl 9=
842 ZEE|0{of Tt

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)

AL Hj AJARE H7t gatNo2 F3F EE HIME = AEE MAL|ofor st mxp 2Ho| HES
x| A3t = A0{oF Bt
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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.

Af MZ=AlQel DX 3 O4E 2o it sEEE +E2 EUEH 2FFE MEBA DX:=

=g 12{oto] HIFa M= THAo wat =g sHof shot.

nd=s FELEHTY Z2I32 BE 10 FHHez FHfHZE(QRM) A m2t HAE 53
=

g2l =5F /714, =22, 5E0|, ®7|4 0/4= 5)2 EX ofE HXISts YEHS =&siof st

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.

7h B4 30| obbl $% 0|ME B 3 90| MEB0| AWHOE BHY =HEE FLO: E5H,
HiX], RSO, ThA, WH| HES F7kshe Soh) MUY BAZAUS HSoF B,

23 x3o| Z2 E 100 BE I (5, T #Z0| BSSYU ASS)S S0 B}

BFBLEHY T2IY0IE O|UX F, OIWE SHI XU0| i3 AIE W BLEYS ZHo} Bt
BUEY 2IXE SUIHUB2(QRM) 2HS D2sto] ZHsHof Bt

AMel %, ¥ BUEY ¥E, D ¥ XX 7T SUYHUBAQRM) FHS DSt HTsHH
asof st

ANMMS wHe MINYN 2 IHS XYM orECt,

THOIM HES Mot R FQ, 2E HHSES BLEY sof Pt

79 BELLEHY Zos 3 £40| 020X} B}
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3.12 Only in exceptional circumstances when an appropriate manufacturing environment is not available,
a less stringent environment than that specified in Section 3.11 above may be acceptable for processes
that are not closed where approved by the Competent Authority and in accordance with CTA or MA or
other national requirements.

However, this option should be considered exceptional and applicable only if the product is intended to
treat a life-threatening condition where no alternative therapeutic options exist.

The environment must be specified and justified to provide patient benefit that outweighs the significant
risk created by manufacturing under less stringent environments.

If the Competent Authority grants an approval, the manufacturer must pursue establishing the

appropriate environment as improvements in the technology occur.

Et. E5571500 WEAHL 2 80 o2t AZoAFATMF| Stk Fo:s HEH MNxES
A8 = gl olelFel HE0M He127tS0 XFE ANECH 2 AT 2F0M HzA0] ot IOl
588 + UACL

a2, of =2 oHQl ez ZHFs{or St CiM| X[z ¥eto] giE MIS A”YSE HEE
X =317] g MEQ FLoTU HEL -1“- Lt

2 st oMol Hxzz2 Qs LWS: I f"HS d=sts #xXt o|YS IS HES
S785tn dI=lsof sict.

ASoUEATN Tl ST gt H| b= 718X 240 O|R0{T B2 HAED FFE AFEE
sioF gtct

3.13 For closed systems, a lower classified area than Grade A in background Grade B might be acceptable
based on the outcome of a QRM assessment.

The appropriate level of air classification and monitoring should be determined having regard to the
specific risks, considering the nature of the product, the manufacturing process and the equipment used.
QRM should be used to determine whether the technology used supports reduced monitoring, in

particular where monitoring can be a source of contamination. This is in addition to:

o HaA AlAgel
IHsE HmL e
HEo £4, MZ W
ZA X
E

L BLEY $58

SEfgEE(Qrm) B7H Zafof| ot FH #F0| BSEY ASE #3dS

55| ELIEHY E¢o] 239 -‘-’.;J?JOI Ele 30, AEE ZIs0l ELEHYS ASpAMI|EX= REX
SEFEEE(QRM) HE S AHESI0] THEHSHOF SHCL.
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(a) The use of technologies as e.g. processing inside single use sterile disposable kits, or processing

using closed, automated manufacturing platform or incubation in closed flasks, bags or fermenters

in Grade C may be acceptable if adequate control measures are implemented to avoid the risk of

microbial contamination and cross-contamination (e.g. appropriate control of materials, personnel
flows and cleanliness).

Particular attention should be paid if the materials are subsequently moved to a clean area of higher

Grade.

1) 048 2 ¥ nxl 2H9| 'r|°'|° H|5t7| floi MEe SHEXCl, 2E, =X 4 A HZE
Cist &S SX)7F M0 ACHH, cES0AM2 L3 Fd HA| | 3 E= H2A o XHES3t
ik ZHES 0|88 3 = m2fA Z2tA3, YW(bags), ERI|MML HIY 7|E2| A2 51EE
T ALk

Y7L ol2 O &2 S22 HE FY2E 0|Fst= BF 53] FolE 7|20{0f T}

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

2) A AAHO| MH| AFS7IZ SO M MEAZ QAEE HOE HOEFE £ U= AL FH
27 D520l 518Y & ULk

Requirements of Annex 1 regarding the provision of closed system should be considered.
of. mAiA AAFO| AL ESto] EE 12| 2 FANES n2{sfiof Bt

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.
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EQUIPMENT 6.2 ZHH|

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 hazard.

In addition, if single use systems (i.e. disposable systems) are used, 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)
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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 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.
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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.
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3.18 Primary containment4 should be designed and periodically tested to ensure the prevention of escape
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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.
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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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