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1.0 introduction &7t

Pharmaceutical technology transfer consists of planned and controlled actions that are based on well
defined acceptance criteria to convey a manufacturing process, analytical method, packaging component,
or any other step or process along the pharmaceutical drug lifecycle from an originator site, known as a
sending unit (SU), to a new site, the receiving unit (RU). ill 24 RFEFE £ & — L5 11Xl i) RS2 4% 7%
2, XLETHENR G E G AT s bR e, BT

(SU) AEIE L2 s, SRR B0 HARAT A 5 25 5 A a5 30 S 2D R e T4
FEOTT (RUDS

1.1 purpose / H K]

The purpose of this technical report is to provide guidance and best practices for conducting technology
transfer activities in the pharmaceutical industry. X fsH AR5 i H 1 52& il 285 T k47 25 dh B R %
P T R A T A A A SE B

1.2 scope /3t

The report provides an overview of the knowledge and skills used during a successful technology transfer
project (TTP) along with references to consult, if necessary. The report includes practical examples of
technology transfer activities. Rather than discuss a particular technology transfer topic, this report aims
to provide a guide to safe TTP management. A& 24 7 — NI AR EFITE (TTP) AN
RIS TS R, DL BN AT 2% . AR AR ROR B b, MR i — 1 B
AR E, ARG WHAER T AMRIER TTP &g MHa .

This report does not address logistics and bridging stocks, which are comprehensively discussed in
Technical Report No. 52: Guidance for Good Distribution Practices(GDPs)(1). AR 15 AN iH &4 i Fl JFE
e, XANTTHAES 52 SHARRE (RIF7HSLEIE™ GDPs) A iz,

The technology transfer organizational elements outlined in this technical report might not be appropriate
for all companies. Established practices or the availability of personnel will dictate how firms conduct

technology transfer activities. 1X & # AR 5 HH 41 I HE R LR WM T REAEH TR A A Fl . %
A F O B SN G E A w] WA & B R TS S
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2.0 Glossary of Terms AKi&
Failure Mode Effects Analysis (FMEA) / 2 A 52 m 08 (FMEA)

Atool for analyzing processes or systems to evaluate all operating steps in order to identify and assess the
risk associated with any potential failures(2). H T-7r#rid FRel KRG — A TH, @ vHE T #4E
A BERARN NP ARAT I AL R BURM R K

Planning Bill of Materials (BOM) / #18lit%li&# (BOM)

A complete list of the raw material (chemicals, media, powders, resin, etc.) and consumables/ components
(filters, bags, tubing, containers, etc.) that are required to manufacture the product. — N 7= 7= 5 BT #5 1
JREE (e B B R, BHIESE FIFEM A 7y CGdigds. 87, BiE. B85 NEBER.

Process Flow Diagram (PFD) / LZ 2K (PFD)

A document, typically prepared by R&D, that describes the intended manufacturing process. The PFD
includes all relevant information for the operation of the manufacturing process, organized by unit
operation. The PFD serves as the source document for the initial development of the master production

records and is locked down once development has determined that the process can be controlled. —/M 4
AW RIME R A= T2, EE RS . PFD BT BIniR/ERAN, B8 TIE 47
TZHAEAHRIMEE . PFD YIRS E A 0 IR S, IF BAERME TZA N, 1% X
PRHBE

Receiving Unit (RU) /# X7 (RU)
Term for the internal or external recipient or site where the technology is being transferred to.

SE SN R BCE AN IR IS Bl i .

Sending Unit (SU) /4 H 5 (SUD
Term for the internal or external source or originator site of the technology to be transferred.

SE SN B AN G HA AR R R Bn

Work Breakdown Structure (WBS) / T/E 7 it 45 ¥ (WBS)
A hierarchical and incremental decomposition of a project into phases, deliverables, and work packages;
commonly a tree structure that shows a subdivision of effort required to achieve an objective. #—/ i

HAZJRS . ol R il el Be . v A AR AN AR, Sl H 2 — MR H s 1 SE B H AR
BT

Material Safety Data Sheet (MSDS) / ¥k} % & ¥#E%£ (MSDS)
Information provided with chemicals and other materials intended to provide workers and emergency
personnel with procedures for handling or working with that substance in a safe manner. H&ft454k T 5

AR RHE B, TR TAMBLEN G 4 0 sl Y .
AT IR T REAE
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3.0 Technology Transfer Project iR INH

Atechnology transfer procedure is more of a project than a process, as described by the Project Management Body of
Knowledge (PMBOK) Guide. The guide describes a project as a defined sum of non-repetitive activities that are
designed to achieve a goal, are performed in a defined time range, employ defined resources, and are managed by a

team. A process, by contrast, is the steps a given project follows (3). HR¥E i H & B AN1IHTE F (PMBOK) A, A
BT 2N EH AU — M. ZIEREHENIE 2 — MM EEEMNESINESMN, XEEDZ
WKL —ANH bR ERUE BRI Y s, R —@ M. M g— D FERR, —/NdfE, T,
BT H AT P IR

ATTP typically provides governance for technology transfer by grouping similar activities together and moving them
through each step. In this report, the technology being transferred is related directly or indirectly to a drug (small and
large molecule) that is being developed or manufactured, and the manufacturing process, analytical testing, and/or other
aspects of its processing and packaging are transferred either within the innovator organization or to a contract
manufacture/packager/testing facility. Preservation of the product’s quality and performance is a critical aspect of the
TTP.

TTP % LLTARHSRANZ S St i) 77 SRR A A H . FEIRX RS L, BB IHR 5255 (M1
RO W RBUEH BB G R, E T2 WS AR AH 5 i Hofh 5 T E R A LA
WEREE RS, B KX e 25 RN T/ R I e o ORAE il B BT ML RE & TTP S N

Technology transfer can be applied to analytical methods and partial production steps (e.g., intermediates manufacturing,

a filling or packaging step, or a cleaning procedure). Technology transfer procedures can also be applied to manage the
transfer of individual analytical methods or process phases (e.g., filling, packaging, or manufacturing of specific
intermediates). £ ARFAE AN T AR o AR P2 A RR (e R AR AR P BERR B RSOP IR OB TR
e BOREFERE Frtn] DU H T8 BAN A 0 A 77 8 T2 B (n: JE%e. fe . BURpE b AR A7)
HDEEZE

The transfer of individual process steps must be supported by stability data, validation of transport of intermediates, and
a gap analysis of premises and equipment. The result of this type of technology transfer is generally an increase in
manufacturing flexibility and capacity. 7 () T. 20 SR AL 200G Fo e e . AR I S deniiE . 1ot e 4 1)
FRNT SRR . IR R IS5 Fal 5 RGN AE 7 1) RGP BE

3.1 Technology Transfer Project Objectives / i R # 1B B x

The objectives of TTP typically are to:

e Complete process performance qualification to demonstrate repeatability of manufacturing

e Demonstrate the similarity of the product produced at the end of the TTP at the RU

e Obtain licensing approval to manufacture and market the product

e Demonstrate robust manufacturing over a sufficiently large number of lots, including process, product, operations, and
testing

e Comply with in-process intermediates and final product analytical specifications; process specifications (e.g., pH and
temperature); expected yield; regulatory and quality requirements; and environment, health, and safety requirement TTP

) AR I8 A -

o SER L ZVEREWIN LIENI AL ) B B 1k

o UEMIRRICTAE TTP (855 BT HOR 17 o2 AR ABLEY

o AT A LA i (Kt S

o LW Z LI, WRINT. P dh . #AE. R, ERIAE R 2.

o FFG I FE A a] = A Bt ST AR, L ZhRUE Cln, pHANREE), JHEEE, EMAREER, DA,
fi A 2 4 2K

A successful TTP does not guarantee zero future rejects. Rather, it provides assurance that the process and the product
knowledge is fully understood and properly transferred from the SU to the
RU.

—NEIE TTP ARECRIEK R A 1% SERTIRUL, TTP R L ZA™ & AR M SU B RU ¥ 787 BTS2
i Rt 1 PRI

AR T 2R, A T e g 5



3.2 Types of Technology Transfer /fi AR AYSEEY

TTPs can be classified into several groups. For example, for the transfer of a drug manufacturing process, types of
approaches include:
TTP ATLA A2 AN B, xbT25 A TEHRe, Tiiknl 70 :

e Development to commercialization (intracompany): During the drug lifecycle, the product and the process through
different phases, such as discovery, development, validation, registration, and commercialization. Transition between
each phase requires a TTP for scale-up and activities management. The goal is to bring a process in a development phase
to a robust and reproducible commercial process able to consistently guarantee the market supply. M & 215 Mk 4E 7=

(NE WD R RAEMEN, PRI ZEE AR B, R Pk Wik, A mlktb. Brice
() 2 —A> TTP RACBE T ETSORANE S B . IR TR R B T2 AR R A T 321 A ]
PR S ORAUE T 3 (L 82 ) R ML AR T2

e Commercial to commercial (intercompany): Established processes can be transferred from one commercial site to
another commercial site for business continuity or strategic reasons. MM AEF= BRI A= CARIED: FoREL -
(RS B SIS VE SRR, — > AL A 7 T2 BLN — AN A A 72 3 B e # 1) 55 — A AL A= 35 7

Development-to-commercialization, or intracompany, TTPs are usually easy to manage due to the existing relationship
between the SU and RU. Since they are part of the same company, procedure, mindset, and governance are similar. M
RENEDA 7 BA RN EH) TTP, HT SUAMNI RU Z ISR &R, WEAESEH, FviIEE—Na &, A
IR . HS . &R,

Commercial-to-commercial transfer generally presents some advantages:
P b AR 7 B R A AR P B S TR I — eI A

e Both sites have experience in regulatory authority inspections.
W7 HA BT KA 25

e Quality systems are in place.

AR R

e Personnel are trained and experienced.

N G Bl BA 45 .

e The product (e.g., intermediate or final) is well characterized.
PR AP AR R 277 i) RAEIG 4E

e Product and process specifications are well established.
PR 2 AR T O W A ST

e The process is statistically under control.

TSGR,

The main disadvantage of commercial-to-commercial is that the development resides with SU and is usually not part of
the information shared due to intellectual property concerns. A deep involvement of the R&D group, therefore, is
required independently from the fact that the process under transfer is well-established, commercial process. A
significant, initial milestone of a commercial-to-commercial TTP should be the establishment of governance suitable for
both the

SU and RU.

PV AR 1) R fU, BERAE BARTFELE SU, AT BE B A H A L. I EMEs % 2R —
AR AL T ERI L, FR ol s ER B S — MR, — DR ST AR R A
¥ TTP MiZ2i&E & SU 1 RU [T IL,

3.3 TTP Oversight/ TTP 5%

Managing TTPs, especially their organization and communication, is a challenge for any company. Teams must be
created and motivated and project activities must be executed and monitored while the members still accomplish their
routine work. In addition, interaction between different sites (often located in different countries) and external parties can
be difficult.

SR TR, A T g 6



EELTTP, R R AN R AT T A F e — Pkl A SN IO SR, U W& S 7E B AATTI R 58
A H HHE TARRE LT R S RIPATMEE . 554, AR CGEE M TARKEZR) ZE LIS EETTZ
[E1) PR L 50y T RE A2 I A 1 o

Based on the potential complexity of the TTP, usually three groups are involved in successful technology transfer
governance:

HF TTPIEMR I, — RIS I BIE & A8 3 M7

e Technology transfer unit/department

BOREER LR

e Multidisciplinary technology transfer project team
Z AR B TUH /N

e Project committee

WHZ %

3.4 Multidisciplinary Technology Transfer Project Team /ZZRIBI AR EBIMB /) E

Each pharmaceutical TTP requires the involvement of a well-trained, multidisciplinary team at both the SU and RU. The
team needs such soft skills as leadership, effective communication, and pharmaceutical market access principle. The
team also needs the following technical proficiencies to drive the team toward a positive outcome:

FEAMIZ TTP #REK SU A RUXUTA RIFESINE . 2RSS . RN ERIZEIHRER, i FhHe
T~ BROEERE ) ERERATTIGRENR N Ny Tk s R, NG R E LT R

e Quality assurance (QA)
e Quality control (QC)

e Manufacturing / 27~

e Engineering/ T 7%

e Finance / 1 45

e Maintenance / 44"

e Environment, health, and safety / EHS
e Research and development / fiff &

e Regulatory affairs / RA

e Legal issue / 5 55

e Project management / 35 F & 3t

The multidisciplinary technology transfer project team should be responsible for filing the relevant documentation for
the transfer, including that exchanged between the SU and RU. The

team prepares the following key documents:

2 ERHOR AL I H /NS AR ST AR 7 1 S A SO, 4% SU M RU Z AN AZ s, /N REZHE £ LA
LS 3 EtR

e Project plan (includes project management documents, and tools, work breakdown structure, responsibility assignment
matrix, and Gantt chart)
BUH ) BRI E AR TR, TR ME . SUERCRRE. HRED

e Technology transfer protocol

G ENEYYIES

e Technology transfer report

BRI E

The team is responsible for the transfer and implementation of the technology in a regulated context, such as a
manufacturing facility, according to predefined acceptance criteria, such as process, intermediates, and finished product

specifications. /NH B ST AERIVE AT 5 P ARIEHUE ROFRIE, ELAnTZ, e Bt B bR A% AT I BOR,
A=) s .

AR T 2R, A T e g 7



Establishing two distinct teams and related team leaders is not uncommon. Assignment of more active role to the RU
(e.g., management of its own team) should help lessen the impact of any resistance to the TTP. %57 #1/NHLAN
FHRLFHKARAE W . 24 RU —ANBEREM O (W, EHECK/ND Mg X TTP .

The essential functions to be included in TTPs are shown in Figure 3.4-1, although more may be required depending on
the complexity of the project.

3.4-1 BIR  TTPs MiZ B 4E AT AE, (HIREIIH KRR, WRTHEES.,

- R

Upper Management Budget Manager
Project Committee Project Facilitator
Project Manager Other Parties/Regulatory
Authorities
Busin . :
usIness Administrative/Regulatory
Development
Process
Sending Unit Leader Receiving Unit Operational
Leader Project
ImplementatiOnN
Sending Unit Receiving Unit Operational
Translation

R Wisg 22
TUH 2 A 2 5 H B
T H 2 3 AT/ R
B H . X
BrE TEGEALERT] )
e 4 K e N J7 4K B
IR B $hiT
i 7 i N\ J7 A~

B 3.4-1TTP HEARYER SR

Depending on the size and organizational style of the firm, the roles outlined above and the responsibilities listed in

Table 3.4-1 should be accounted for by, but not necessarily assigned to, individual personnel. Section 3.4.1 and 3.4.2
provide further detail regarding the administrative and regulatory functions and operational functions, respectively. 24
AFHIRANFIALT A, £ 341 HIH M OMTHERZIRE BN N, (AR VA 55 3415 3.4.2 754y
Sl — AL 1 OCTAT BUE B RE A R4 T R I 4H Y

SR TR, A T g



R 34-1 BRARBHLR MK

REESEE BFIRR

ITBUM W TTP, SR NG

FEIH R A AR B2 B M
P P ANR B

VRIS 24 24 Jay LA B LAty R IR N

FeRB APAT IR

MG T R BOR

FERNTT AT HAR

WA I H A H A A
TR PRI TR

i BN R AR AT B I

B ORUE RIS BRI 24T

PH B AZ it B O [T B B A AR AR 25 5

X B AN AR SN 53 SR 0 H
BORTT & R 2R

3.4.1 Administrative and Regulatory Functions /{TEGE M IR ERBE
3.4.1.1 Project Committee /INEZ RS

Within the SU and RU, a dedicated project committee should be appointed and charged with monitoring the TTP. The
members of the project committee must represent the interests of upper management during the project.

£ SU AT RU W, NOAZARE LTI H & 2 F Mo B TTP. £E HIs4TI0Ie], T H 2= 53 2o il it AR
[ Fa

The committee should provide advice and consultation and should act as the performance monitoring unit. The
committee members should be well informed about the project and have authority to act in the case of events that could
disrupt the TTP’s critical path. A strong reporting procedure also needs to be in place. & i1 3 N 1% $2 it 5URN #5441,
IEAZAE NI H S ) W A . 2R o R NI N BRI H R, T H SRS AR SZ I A BCRERIUAT B .
—ANRAT T IR P B A 2

Monthly meetings can be set up as part of project governance. In these meetings, the project committee members should
review prior meeting minutes, management files, operating expense, and capital expense records. JJ & £=13 AJ {F AT
HEHR—0. Eaih, WHZE RS A RAZ R fi W a2, B, g %, BIHCH %
HHids%

3.4.1.2 Project Manager / BB & 18

The project manager should have technical, relational, and managerial skills to fulfill the varied responsibilities of this
position, described in Table 3.4-1 above. The use of typical tools of project management described in the PMBOK to
plan and monitor the project activities strongly recommended (3). These tools can identify activities that could prolong

the project unless they are properly controlled and monitored. i H ZBE N iZ A oA il FEEIGRBETXA
PR B AR BT, 0 3% 3.4-1 finid. SRy PMBOK $5 /g B iR i L8 T HoRiH RIS I H . Xt
THEAT DL P R AE KT H B )36 20, BRAEIX L SEZ 4G & el A e 458 o

At an organizational level, the project manager should be able to mitigate any differences in a approach between R&D
scientists and production/quality people even if R&D scientists were already involved in the scale-up and
commercialization of the process. The various technology transfer personnel involved should advise the team leaders and
mediate between manufacturing and R&D views. Reporting responsibilities are up to the project manager, as well. The

technology transfer unit and project committee should be routinely updated on the status of the project. 7EZHZX)Z i,

R T2 ORI A R A A O 008 TR N G, T H G BN RS D B AR R 2 A ) BN R

F T ZE R . S BOR A B0 N i WA AR A 77 FIE R 2 TR B . TEAR IR ST tiAE T TH &3,
BOR LA B AN T H 23 03 23 N 2495 21 T H 1 1) B 8 55

3.4.1.3 Budget Manager / Fi& £ 38

A budget manager should monitor the budget and investment expense forecasts.
S SRR I R N I o S I A £ 9



TS 20 BN R PR TSR B 2 A 00

3.4.1.4 Legal Office representative / A2 AERR
A legal office representative is required for any intercompany transfers regulated by legal contracts.

it 2 MEE I BAGR, RS RS B AT 2 =] 18] [ BOR e i2

3.4.1.5 Project facilitator /35 B 1A A

A project facilitator should serve as a liaison with regulatory authorities and other parties involved in the process, (e.g.,
applicable engineering societies in foreign countries). 15 H # il A RN AZAE AT E BT TRIS 5 AR50 H (1 HAh 77 R
NG, (Bilan,  [EAMG R TR RO .

3.4.1.6 QA Leader QA TIZRA
The person who is responsible for QA should oversee process documentation and change control, quality risk
management (QRM), and validation documentation.

QA 73T NNIZ M B T 20 AR %] BRI (QRMOAIRIE S F o

3.4.2 Operational Functions / #={EINEE
3.4.2.1 Sending Unit (SU) and receiving unit (RU) / ¥ 475 (SU)F1¥ A 75 (RU)

Regardless of the context, technology transfer always involves an SU and an RU. The SU and RU are generally defined
as the originator and the receiver of the technology, respectively. However, the composition of the units is varied and can
be groups within a company, a specific site, or any other organization based on company needs. The responsibilities of
the SU and RU are outlined in

Table 3.4.2.1-1

NETEHABOT, AR B2EHE—1 SUM—/ RU. SU I RU % 7 54 8 SCONBA SRR 77 FEzIi
Jie MBS, RBAFFREAE, SUF RU LA AT LR, AL —AAR AN, — 51T
Mo, BCEAR T HARRIEZ. SU AT RU HIER 5T L3R 3.4.2.1-1.

F+=3.4.2.1-1
In B M Eg SuU RU
THRIBY B ® A ® xS SU R St
1 £ e T B ® I IRS RU o JHARIFABAT IR
® % RU TR STk o IIFAHATZiLHHA
® 4 RUAHRA R e HJIANRA
PATRIFIANEE | @ FEIRIE, MIIRMJGLEME Y | @  HHATWIRAEFS, THAh4E
¥ RU 7 ® AR AETA R AR K
® XA R B 22 8RS KF T B A 22
RU HEAT 70 A R PEAG ® IR A VAN JE 34T I TR
® ZEF RU EAT 06 EE ) kAl ez SRS NERNTHRIN
P
SERBY B o WA ES:T/ETMA RU| @ FESMUAE SR
AT CHF

The SU and RU leaders provide regular updates to the project manager about the progress of the activities, spending on
the TTP, potential technical or financial concerns, and proposed corrective actions.

SU 1 RU 7 57 A€ i [ 11 H 2 30k 00 H G 3k e . TTP AR . EAEME ARSI 55 0 /8. FIg i 4] 1B+
)‘j@ o

The RU’s functional routine is often disrupted by events unrelated to the TTP but are nonetheless necessary as part of
their normal functions within their company. Assignment of a more active role to the RU (e.g., management of its own
team) should help lessen the occurrence and effects of any internal or external resistance to the TTP. “Resistance events”
can include:

RU i H HIRRE LT 22 B TTP ZAMY AT, 2 3 A m] WART T AT H % TAE. 28 RU
—AHERIEAC G, EEECKR/NLD SRR N TR SMERIBE S0 TTP BISEma MU A2, <fH ) Fff
45

SR TR, A T g 10



e Routine daily activities that don’t include TTP activities Lack of experience with technology transfer and project
management tools Different prioritization of project within the RU

AR TTP A RN HHE S I H HR2m M S TR, /£ RUNARIHE 900 .

In general, the RU needs to review the technology transfer information provided by the SU to analyze possible gaps in
training or experience of laboratory personnel. The RU then works with SU to describe possible training needs or
additional information/questions regarding the process.

HH, RU M EHZ SURMIEAREREL, 20l N AERIIMZL ErTaer % . 85 RU A SU —i2
IR AT e 5 5 SR BRAAN) TZ2 A S5 R Il L

3.4.2.2 Team Leaders/ B

Each team in the RU and SU should be coordinated by a team leader who is the “owner” of the TTP and is responsible
for implementing the technology at the RU or SU (e.g., manufacturing in the case of transfer of an industrial process)

£ RU A1 SU IERASNEN ZH—NEK A, ZXAPAHKRE XA TTP, fih7i5ifE RU B SU HATHEIAR
ltm, R —A Tl T2 i,

The SU and RU technology team leaders should regularly update the project manager on the progress of the activities,
budget use, potential technical or economic issues, and proposed corrective actions.

SU A1 RU FYEAR /N H A 2% 58 I ) 100 H 2 3SR H TG BERE . S WETEROREUU 55 1), 8 UK 2] R4
Jiti o

3.4.2.3 R&D Representative / i & X 3&
R&D needs to be included whenever it is the SU or whenever preliminary tests of the technology at laboratory/pilot
scale are foreseen.

VAT IR, oA SU I A HARAE SEIR R B /MR (B T, R&D AR EH S 5

3.4.2.4 Combined Roles / &8 A&

Delegation of roles or combining different roles into a single function is a common practice for effective technology
transfer. For example, the budget manager task could be assigned to the project manager or a team might not need a

project facilitator. ¥ 2 FPHR 57 B W A R AV HR 58 G B — N IR BE A S AU B AR B R v — B WG . Eodn, T
HAMMIRT BT H KB — AN/ N AT BEREA 75 20 H Ph N

3.4.3 Technology Transfer Unit / 3 AR #8 B (il

Companies conducting technology transfer should evaluate the need for a dedicated technology transfer unit. This could
be a dedicated department or a group composed of personnel from the appropriate functional areas. Many companies
eventually establish a technology transfer unit within a department at least. If a company chooses not to create a
technology transfer unit or department, the company’s engineering and R&D departments can dedicate select staff

members to a TTP. JFREH RFER I A B NAZ AL 25 72— N LT INHEARER AL, XA RA A PLE— R
FIEETT B — N S HAL S E IR RS AN LS. IR AR SEhr EEFE /DS T ET TN ISR R AL .
MR —ANAFEE RNESTHEARBREBAAIEEST], %A T TSR ETTAT L& T HEE A B3N TTP.

Technology transfer units are responsible for the execution of the technology transfer projects and define the technology
transfer policies for the company; they should have process and engineering competencies at a minimum, with the
addition of R&D expertise as needed. Technology transfer units should leverage the expertise of their staff in support of
the SU, the RU, the team leader, and the project manager, identifying best practices and gaps to be resolved. % AR %% H.
B TTHAT BOARFEHR I H A 5E A F BB, AN Z 2 DIH TZM TR, FE Hiets
PR LR BOREERS AL ROZA FABA T B KA SCHF SUM RUL HAKMITH 288, PR IFrIMaE AR
R Z .

Based on experience and the results of the transfer, the technology transfer unit determines whether the technology
transfer was successful or not and identifies corrective actions as appropriate. M4 M MFERL 4551, FARERL AL
TERAR R R BT, BG4 RS i

3.4.4 Organizational Model /4H 43153

AR T 2R, A T e g 11

11



An organizational or governance model that identifies the people or groups responsible for each task must be developed
and identify which matters are subject to risk-based decisions. The risk determination of the subjects will provide the
group with the necessary awareness of risk. A policy for enterprise risk management should be in place at this stage.
AN — A LA PR, IR0 T AT 55 Pl BN 1 B I AR ER BT, Ui IR 6 75 ST JRURS: F) R
AR IRV P 5 PR H e ISR AR B2 B RS i TEIX MBI B, B — AN A R 2 RS 3

Regardless of the context of the TTP, technology transfer always involves an SU, an RU, and the key activities identified
during the operational phase. From these pieces, a well-defined organizational set-up can be established. This set-up is
implemented only after the project progresses to the operational phase, which is detailed further in Section 4.3: TTP
Implementation and Qualification.

T AT FE TTP, HREBAH A SU. RU. 7EEAEN BRI B CBES) . Bk, AT LS. — S ik
WIS o XA HGWUR I L R AE T H BE SRR BN 2547, AR TVEAH A A LSS 4.3 747 TTP HIPAT A
Ao

Use of a light matrix organizational model can minimize of the impact of the transfer activities on the routine of the units
activities involved in the transfer. Other approaches (e.g., hierarchical reports within a unit and within the transfer set-up
or set-up roles engaged hierarchically in the transfer activities) may be appropriate, depending on the context and
importance of the project. {87 FH — ™ i B [R5 R 40 285 50 mT DA % A 3 Bl o0 84 B8 AH O SR 11 H 35 V& 3 PR s e 2 2
A HAhT% (FE— DAL BYHR S B BB BRI R TR nRtthad, XOE THH e
A RS

The following project relationships need to be determined:
i LA 2 LU IH 2K &R

e Project team internal dynamics / 3 H /N P #8196 &
e Dynamics between project team and external partners / Jit B /NHFIARE-EAE T BIR &
e Organizational dynamics that could affect the operational context / 7] i 54 i S it 1 15 5% I 4L LI 56 &

3.4.5 Communications / }3J3#

Knowledge management and transfer are key requirements of the TTP for preserving product quality and process
performance after technology transfer. Because of the large amount of multidisciplinary information collected, evaluated,
and elaborated during the TTP, a systematic approach to acquiring, analyzing, storing, and disseminating information
related to the technology should be carefully regulated and conducted in accordance with company policies. & | #fifr#%
FeJa = MR T2 RE, AR E AL TTP 2R, HT7E TTP W REMZ ¥R 5 B,
PR AR, RS — A RGEVERTNERESRIG 708, 61F . (ERHECHERINE R, IFERELA  AlBeR
YR BRI AT .

During a TTP, communication should be carefully regulated and conducted in accordance with company policies. The
success of TTP is related to the communication skills of and relationships between the technology transfer team

members (described below). Open communication between team members, effective and timely communication, and
direct communication between subject matter experts are key aspects to be considered and reinforced routinely by the
project leader and sponsor.

FE—A TTP o, MR A R BRI E, IR E BT . TTP MBI ANEE S /N 03 1) V) 3 1 AT
B TR R 0% (R38R ) o E SR Z 8] AT VA . A 80F BT M VA 38 L AH OG5 1) (F) EL R T8 2 101 H
B 57 NI 5 225 FE S 8w R AE H H i2E AT I 5t

Communication between the teams should be both vertical (SU with SU leader, and RU with RU leader) and horizontal
(SU with RU and RU leader). Technology transfer unit staff should communicate directly with the project as well as with
the SU, RU, and respective leader. The project committee should interact primarily with the project manager, budget
manager, and project facilitator. The project manager should act as a liaison between those responsible management
functions (project committee, project facilitator, and budget manager) and those overseeing the technical functions
(technology transfer team, team leaders, and technology transfer unit or department). The project manager and the project
budget manager should remain in close communication with each other, other manager (e.g., project facilitator),
and those responsible for technical components of the TTP (SU leader, RU leader, and technology unit or department).
/NAZ R YA DUR R ER (SUS SU4S, RUL RUSS) WA LUREE M) (SU M RU LA RU SIS
HRER/DNHN B ROZ BRI H 15T N, WAl IR R & H SUELRU 75T N BHZERSMNIZSHHZ
A T 22 R3T, PR T e ik 12



B, WU, WHFMALS. BN/ TECE EIRREZ (8] (BTH &5 2. BUH AT
D MERAERRERIBNZ 18] (BOREH /N AIRANBOARFAS AL BET ) AIBEs . T H e BN 5 0 B N 1%
TRFFEEICR, MMM i, BEBBAD DU TTP HABAL AR (SU T RU ST AIEAR A7 5
1) PRIFEREHR

To maintain project communication channels and avoid miscommunication, direct communication between team
members and the project or budget managers should be avoided. The unit leaders should act as the primary liaison

between team members and management (i.e., project facilitator, budget manager, and project manager). A J {73 H
VR IE B TE AN (A R VAE, RGN Y B S T H 2 P e TR A BRI . KN AZAE R D TR
FEEANG (W EMBA. FHSE, EHSH) ZafE EERE R .

Technology Transfer Team (TTT)
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M |
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- T | Budget Manager |
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Informasién Information .
. Decision .
Consulting A Information Information
l Malcho Consulting Consulting
| Budget Manager |‘—’i Project Manager |4—’| Project Facilitator |

Y
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Development / \
Process 7 L \
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Figure 3.4.5-1 depicts this flow of communication.
[l 3.4.5-1 # 3l 7 IHBAYTREE

3.4.6 Document Management / 3 & 18

The SU should provide all relevant documents to the RU.

SU izt BT A FH 5S4 RU.

3.4.6.1 Common Technology Transfer Documents / & # $% R ¥ 30§
Documents related to the transfer of the process could include: T.Z##

FHRICAF AT A4

e Batch records #tic %

e Planning bill of materials %I ()81 %

e Item specifications and justifications i H kxif [ HAFAN

o Summary of stability £ & PEHEA

e Lists of potential impurities and degradants and typical levels. 51 H1#7E 4% 5 AR, e HoHs I K7
e Starting materials and material safety data sheets AZZ&YEI Ak MSDS

o Assay—related documents 2341 kH 5% S 14

e Drug master file for active pharmaceutical ingredients (APIs) and excipients 5k} 24 48 ) DMF

e Qualification of bioburden tests 444 1 & = A A A

o Solubility profiles ¥ fif 151

e Process flow diagram that provides a rationale for the selection of the synthesis, route, form, technology, equipment,
clinical tests, and production composition T ZRE K, G, Bk, A, R, W& ImRNaA A4

JR R

SR TR, A T g



e \endor qualification (for transfers to contract manufacturing organizations[CMOs]) Bt i\ (AR E AL
FEAHZCMO]D

e Training protocols 15l 77 %

e Process validation report and master plan T. 256 3iF R 15 A1 3 1%

e Cleaning validation protocols and reports & Vi %iiE /7 = Ak 25

e Project implementation plan 1 H si2jiti i+ %Il

e Risk assessments performed for the process or testing X 1. 2 FIAS 56 FF F& Ft) JXUSE 1Pl

All documents generated during the project should be collected and filed by the RU together with the technical
documents that are relevant to the project (e.g., know-how documentation). All documents related to the transfer should
be collated in a comprehensive package and taken into account during approval inspections. The document package
should be acknowledged by the RU, which generates its own process and validation documents (4). All documents
associated with the technology transfer should be archived at the RU. Internal RU procedures for documentation
handling and filing are necessary and routinely inspected by QA at the site.

T H AT BATE] 77 A2 R ST PA S AR AR S B AR S A (g, <HITE T SO Nzl RU WCEANARYS . frf ##
M SRR ZAE T R A, AL AT RS A i 4 . RU NOZOA RSO A0, B O T E AR .
FIAA BOR R AR O SCAFERAE RU VAR . RU AR 57 2R 5 SCAF AL BRI RS, TR 200 QAT H i A .

3.4.6.2 Regulatory Documents / ;5 #1 324

The project team must consider the TTP’s regulatory requirements and the potential impact of any step in the process on
regulatory filings or authorizations. Some technology transfer documents can be filed for regulatory authorization and
may be inspected during regulatory audits. For these reasons, document management has a very important role in each
TTP step.

T H AN AL S TTP BVEEER, B &AL i AR (AT AT — A5 A T B R sl 3 LA I SV R e . — 1%
SCHERT DO BEREEEAT B, PIRBE T TR I A A . BT ISR, SCHHEERAE TTP AN P IREVR H
=,

AR T 2R, A T e g 15
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4.0 Technology Transfer Process i K #1112

Astructured approach to the TTP is used to organize common activities into distinct stages and make the project’s clear

and logical progression evident to the team. Such an approach also provides defined points for review by senior

leadership (stage gateway reviews). Stages are logical groupings of associated activities and tasks, and the stage gates

are predefined review points for the governance team. The stages can reflect common project management approaches

but are tailored for technology transfer.
TTP H)— A7 HZA 532 TR 38 AT MR AAN R R B, 3 BB AT H A3 R HLIZ 4 Rt ok (41 AR
FEHRR . AR M S A E P ERR M T E R E S (BrBIMCH ) o BrBORM S S AT 55
BEREAR, TP BN OS2 N B BIRA TIUE H A% e BT BCRE S S — I H i BEEE S TR .

The stages are demonstrated on the chevron below and discussed in more detail in the following chapters.

BrBAE TR R E ST, fEZRIETT XTI A

w = SO gl =
D - -

4.1 Stage 1: Planning FE% 1 : it%l

During this preliminary stage, the SU and RU collaborate to develop a TTP plan that will govern the entire project.
Critical inputs to the TTP include a regulatory strategy and a gap analysis (a comparison of the process, equipment, and
facility between SU and RU; a risk assessment of the changes; and planned risk mitigation actions).
During the planning stage, requirements and constraints, goals and objectives, and key performance indicators (including
the success criteria) must be determined and agreed upon. The technology transfer team should design a plan that takes
into account cost (including materials and people), schedule (including supply of the product being transferred), scope,
technology, and quality.
FERTAEFT B, SUMRUGERIE T TTPT %, XA RSB HEBANIH . TTPAJICH R A N A LA L SRS A 2=
FROMT (SUMRUII L Z . B M BRI AT AR vFAG s H-R) f0 JXUR: B it D
FETHRIBT B, EORAMRE . B RO s, S8 L ZHabr (G RIIbRiE) L0 2R I Rl . BOREL % [IBA N
WA RERBISA CBFEMEFAGD A BRI ESD |« . SRR E .
Outputs of this stage include a finalized project plan detailing activities, resources, and schedule, and a risk assessment
for the project. A gateway review by senior leadership is used to make visible the plans and risks and provides approval
to move to the next stage.
XANBY Byt A AR R AT I H T SRS 7iESD . BRIEA AR H BRI . mE SR
HRZ TR TR RS AT I, FEHEEREN S — B B

4.1.1 Project Rationale 1 B-& B8 {4

Technology transfer is generally aimed at introducing innovation (e.g., a new commercial product or new productions in
existing plants) for the company, which, in turn, engages in TTPs for business opportunities.

The project rationale and project relationships (analytical/management/social) must be developed before the project

starts. The rationale defines the project plan and the relationships define the “social intelligence.” Both are fundamental

to the success of a TTP.

HOREER — R BFRE T AR R SINGIHT (B, S m A ™ el XA A 22, AR 9B 2 ikl .
TUH B ERIEAIE O (i AL W AR H T AR AT E . S EVERE T IH TR, SRIBMERE T
AT e X 2 — AN TTPRLI) I FEA .

4.1.2 Project Scope I B3EE

SR TR, A T g 16



Applications of technology transfer must be GMP based and rely on well-documented knowledge. Specific acceptance
criteria (objectives), batch sizes, and intended production capacity must be defined in advance. The scope of the TTP
must be clearly stated and agreed upon by the TTP team.

BEARFERE ORI BEZE T GMP 6B T 2 R5e 3 MU 5 MO T B RvE (AR JIt, BTtk ey
VAR ELF . TTP S ST 4 5 L TTP AMILIAR.

The knowledge (technology) to be transferred from SU to the RU should include:
RS AN SU AL 3 RU AR (BOR) RiA:

e Product critical quality attributes (CQAs) <% i & J& 11 (CQA)
e Impurity profile 24 i £ %

e Specifications (e.g., for drug substance; drug %)roduct; starting materials; raw materials; and auxiliar¥ materials, such
as filtration devices)ii fE bl (fFlU1: APL, ) ALEYE . JEORL HEA R EEEE Qi 8% A%

e Critical and noncritical process parameters and ranges and proven acceptable ranges

Kb L ZZHONAE S L 2 S80S 3060 U Sk Wl ) T 52 6

e Evaluation results for process and assay robustness . 2 A I i 52 14 45 JE 1P

e Manufacturing procedures 4= 7= F2 7

e Procedures for process-related activities T 2k il S AL 7

e Equipment management and maintenance procedures (if applicable) ¥ & & ¥ A4EFE R (S@ERHT)

e Technical description of the process and flows for raw and auxiliary materials, waste, personnel, starting materials,
intermediates, drug substance, and drug product 5k} FEEIM B EFY. AR REGYE. AR AP
) AR AR AR 1

e Process flow charts with material balancing 4 ¥k} P-4 i) T. 2L &

e Validation documents, including process validation, cleaning validation, and equipment validation (if applicable) 56iiF
A, BFELZRAE, HERIE, BARIE CGERRD

e Stability data & & M4 £

e Product quality and performance history review and statistical analysis (is available)

7 A R I SE Rl A ge v (ndg )

e Safety precautions, material data safety sheets, and special material handling procedures
GAVERHEI. MSDS. FREk kb EAR T

e Team member skills /N % 57 15 R

e Technical and instrumental resources and procedures % G FIA &8 TR A FE 7

e Timelines i} fR

e Finance/costs 14 45/ A

As these activities occur, it is also necessary to transfer process knowledge, equipment, and material to the recipient
facility in a timely and accurate manner. This will ensure that product quality, regulatory, and business needs are met. 4
XUCTER AR ANT, A B R A HER R T2 R W WRLEIERNOT . RS OR TR VR

e b 75 SR PRI o

4.1.2.1 Technology to be Transferred FHB AR

To aid in the assessment and development of a transfer strategy, a detailed description of the technology to be transferred
(including the synthetic route, starting materials, reagents, and catalysts) needs to be prepared by the SU.

Depending on the stage of development, the information to be collected on the technology being transferred may differ.
The requirements for transferring a Phase 3 process from one CMO to anther will differ significantly, for example, from
the assessment performed when moving from an R&D environment into a manufacturing scale (scale-up) environment.

N T R S VAN A 2, SU 7R EPRARA MR P I BOR (RAE S gL RIRYIRL. a4
s HTAGD .

RAETTRHIBT B, RIS TR B R R RIS B AT REA R . I—1 CMO | 5 b — DR — AN B 3L E
M ESR A RKANE 02 W A S B A7 . RO Bt AT B TEA

e Flow chart of the process with a description of each step

AR T 2R, A T e g 17
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B DA UK T Z AR

e The amounts of materials/reagents and stoichiometry required

PPRH TR R 5ORE RN SR 0 4 21 SR

o Order of addition of reagents 71 (I FERHI

e Specific conditions required (e.g., temperature, humidity, times, and pressures)

BORIFRE KM (0, R WAL WEF DD

e Yields of each reaction step & — ™ s N 25 BR ISR

e Compound attributes (e.g., pH in solution, bulk physical properties, particle size and size distribution, moisture content
and hygroscopic nature, partitioning coefficient, solubility profile, and degradation profiles)

Bes s (i, VR pHL RSB B RAR K NFIRLEE 73 Al o /K> AR A . 0 e R B, VA
Py PR DL

e Historical process information JJ; 52 T. 215 &

e Designation of registered starting material / 3 (#1246 0K} 52

- Depending on the stage of transfer, the registered starting material might be important. Steps prior to this material do
not need to be performed under CGMPs, although the concepts discussed in this document could still be applied. R %%
M PTAL BT B, VNS AAYIRL AT BE LU B . R ARIRLZ AT R BRAN TR E A CGMP $UAT, RTXAS WS
FE I SO ] BE ARG T

e Designation of CQAs CQA {7 &

e Allowable variations in scheme and permitted ranges based on historical information or quality-by-design information

BT D5 585 BEE QBD #AL I RV S EUE L TE
4.1.2.2 Scale-up of Production level &= KFRIIA

When a process is transferred from a development facility to a manufacturing facility, the level of production is probably
scaled up along with the process transfer. In such cases, either equipment modification or installation of new equipment

is probably required to accommodate the increased manufacturing scale.

Therefore, the scale-up philosophy chosen will influence the equipment used in production. Once a scale-up philosophy
has been identified for each unit operation, it should be documented in the technology transfer plan or in the individual
technology transfer study protocol/report.

B ANLENIERT BBV EE, A Bk fe s T2 — MO . XS T, w&s
DS BT B 1Y) 22 2 T AR SR DA T N A 7 A

PRI, B BOR TV e B AR P - e . — BE 18— B cIBCR TS, B MAZ ISR BOR 88 7
FEH A K BRI R TT R/

Along with a formal development of scale-up and control philosophies, the technology transfer team should define
requirements for:

Wt TSR A ] SR U B IE O A, BRI RS /N WY DA P28 0 K

e Data gathering: the appropriate requirements are specified for the data historian

B O BRI I S A Rl e

e Criticality of instruments: may be based on the criticality of the corresponding process parameter
IR H R, TTRESE TAHC T E S B ot it

e Tolerances for instruments: may be based on control requirements (e.g., pH)

AR AZE: R THEHIFR K (40 pHD

e Alarming requirements: may be based on the criticality classification of the process parameters
REZR: FReRE T L 228 a2

After a formal assessment of equipment, instruments, and control needs, the technology transfer team can incorporate the
scale-up or design philosophy requirements into a set of user requirement specifications (URSS). In practical, the URS are
general documents containing environment, health and safety, GMP, and other requirements. The URS will form the basis
for the design/fabrication/procurement of the equipment. Simultaneously, functional and design specifications may be
defined for any equipment used in the process.

SR TR, A T g 18



For example, a production bioreactor or fermentor might be scaled up. While the vessel volume is scaled up, some
factors, such as the volumetric oxygen mass transfer coefficient (kLa) or power input per unit volume of bioreactor,
might be able to remain constant. If the kLa is to be kept constant across scales, then the fermentor’s gas supply
capability may need to be upgraded. In either case, a different type of reactor modification may be required based on the
scale-up philosophy chosen (5).

FELRL BB . AR TR VA 5, BORFRS [BA AT DAEBOR BB 77 58 2R Al — &R 41 B URSH?
o TESLERH, URSSEE & TIEL. MM E. GMPHIIL T ZRI SRS . URSKE K8 4 LT/ 2R
FOFEA . [RIIN, A7 op P B A B A A5 D BE AR TH AR A W] REAA 72

Blhn, NP A OB SR B B HE AT BERIOR o S BRAARRBOR I, — 8RR, FE AR AL i R 8 (kLa
) B N A AR B RN, AT REIARBEMS CRIFANAR . R KLafE BN E I (REFANEE, A%
T BERER SR BERIRE T o AR FL RS N B RS AR, A R ERRER I R ATRE R BT . AR —Fi 5L
T, ATRISERL S B A BB AT B8 T B B TBOR DT IR T K

4.1.2.3 Control Philosophy / =l =M

Like a scale-up philosophy, a control philosophy needs be identified for each of the major pieces of equipment that will
be used in the process.
AL ZTORIEN —4¢, T B4 — A B B0 R ) J U 75 A

In a fermentor, for example, the dissolved oxygen (DO) used may be process specific and may need to be calibrated and
optimized for specific operation. Control of DO may be affected by cascade control whereby a change in the agitator
speed is the first change in response to a DO change. This agitator control loop is a “slave” to the “master” DO control
loop. An alternative to cascade control is a simple increase in air or oxygen sparge rate. A similar discussion may also be
given for the trans-membrane pressure control of tangential flow filtration unit operations employed in many

bioprocesses. Xf Tk Weds, totn, MHREMA (DO) AIREIR L ZAAC, 1 HXT TR E #RAF 75 ZAREF L.

DO FFZEHIT]  Aeidid o AR, P31 U R WS DO AR (5 — N2k . FEPEas s il R iR 1
FREMNET<F N"DOIEHIFAEAT o & Al o5 — 07 32 B3R 2 TR U o R E
Iy LURAR S AR RE A6 A B U0 1A it i SR e 8 A I s 1 T 22 P 4 1o

4.1.3 Control Strategy / #EHI SR A&

As defined by ICH, Q10 control strategy is: %1 ICH Q10 7€ X, il 5mg 2

Aplanned set of controls, derived from current product and process understanding that ensures process performance
and product quality. The controls can include parameters and attributes related to drug substance and drug product
materials and components, facility and equipment operating conditions, in-process controls, finished product
specifications, and the associated methods and frequency of monitoring and control(6).

PR E T IUAT P oA L Z AR B — HARE ], T ORAE T R REA™ it . X e a5 5 kL2
MLV A oy, WA IS AT 56, IR, B BT EAR e, MRS S ] T 12 AR
WzH5RE (6).

Control strategy provides critical governance throughout the product lifecycle. The control strategy evolving as the
product moves through development, technical transfer, commercial production, and discontinuation. Although the
strategy varies at different stages, the core purpose of the control strategy remains the same: to ensure process
performance and product quality. The principles of QRM can be applied to identify the control strategy. 12 fill 5z Ky %
A7 A R ISR TR BT iR . ERIRIG S TR BORERS . A B R BT
AR BRI BAE R S A, ERAZ0 BAr — R SR LR . A DO U
B ) T ] T A ) SRS

From a control strategy management perspective, the application of risk analysis and human/ technical/economic
resources management tools should also be taken into consideration. A $z fill S B HE 55, 0 S 1Z% %5 RE XU 114 N2 FH A
NIBOR I 5 B BT RN H

A general analysis of production feasibility, using risk management principles, should be conducted prior to beginning
transfer activities. The feasibility reviews are used to create and update the process risk assessment (described in the
following sections) and identify potential manufacturing challenges. They also provide recommendations for process
modifications needed to address manufacturing constraints and/or desired utilization strategies (e.g., yield or process
time targets). {3 FH XU PPAS S OGS A 7 AT PEREAT ) 8 0 AT SO AE e A8 TR 2 BT kAT o W AT I [l ] 1 e o
IS H T 2R
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Fishbone (Ishikawa) analysis is commonly used in risk assessment to identify the risks by laying out causes and effects
(Figure 4.1.3-1)
BE CENED Fra s T RS PP, s g s BRI SE i 0 77 2R XU, (K] 4.1.3-1)

Cause Effect

o

The principles of fishbone analysis can be applied to identify the control strategy. The effect would be adverse effects on
product quality, which are defined by CQAs. The causes can be laid out according to six main components (the six M’s
in an Ishikawa, or fishbone, diagram) (7, 8):

gy P AT DU T80 s 42 S o AR B S R, R E CQAVE S, R i . i I A A
AN 6N EERS (64 M) (7,8):

\

p ;
Machine JL Methods J[ Manpower J

et

{
( Materials }] Mother Nature L Measurement

Secondary \
cause

4.13-1 BEEZEH

1. Machine (equipment) HlL#s (&%)

2. Methods (documentation) 7772 (3C4f)
3. Material ¥k}

4, Manpower A

5. Measurement Il &

6. Mother nature (environment) 3435

The six Ms are described in detail bellow. 6 > M 7£ T [ £ 414148

4.1.3.1 Machine #1.28
The technical transfer team needs to identify the key sets of equipment used to control the CPPs. The operating ranges of

the key equipment at the RU need to be checked, and their capability to achieve the critical process parameter (CPP)
range needs to be evaluated. Any gaps revealed during the evaluation are documented as part of the risk assessment.

Equipment operational qualification should be performed as a prerequisite of process validation at the RU. Preventive
maintenance programs should be established at the RU, and the SU’s project management program can be referenced for
consistency.

If the technology is transferred from a development site to a commercial site, the scalability of the equipment needs to be
evaluated. The CPPs developed at laboratory or pilot scale may be scale dependence.

The CPP ranges at the receiving commercial scale should be corrected to account for the scale-up factors. For example,
if the agitation rpm of a crystallizer is chosen as a CPP based on the development-scale models, the appropriate range of
rpm at the commercial scale needs to be established. This should be based on a comparison of factors, such as mixing
and shear stress between the crystallizers, at the pilot scale and at the commercial scale. MV ERAR #2205 N 1% % h&

4.1.3.2 Methods 753&(3 %)

The technical documents from SU need to be examined; practices and instructions described should be consistent with
each other and with regulatory registration.
AR F AR, MR TF LTS 21
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Inconsistencies or gaps among these documents and difficulties in their execution should be highlighted in the initial risk
assessment summary report and should be corrected or assessed in terms of risks prior to commercial production at the
RU. Inconsistencies could lead to confusion in operation, failure to ensure product quality, or noncompliance with the
registration after the technology is transferred to the RU.

If the SU is a development site, a development history report (DHR) (where the product control strategy identified
during the product development stage is documented) should be available for review as a part of the technology transfer.
The RU should create the process flow diagram (PFD), SOPs, etc. according to the DHR.

The SU should review the key technical documents to ensure that the information in the DHR is captured appropriately.

4.1.3.3 Material ¥1}

The SU needs to provide the raw material specifications. If an APl process with multiple intermediate products is
transferred, all intermediate product specifications need to be provided by the SU.

The SU needs to ensure that the specifications listed in the local documents are consistent with the registered
specifications. The RU is responsible for qualifying the raw material suppliers (unless the agreement between the two
units states otherwise).

If the process is transferred from a development site to a commercial site, the suppliers’ sustainable capacity needs to be
examined during the suppler qualification. The storage conditions of the raw materials (including the intermediate
products) should be specified, and associated hold times (or expiry dates or reevaluation periods) should be available to
the RU. The constraints of transporting raw materials across different regions or countries should be considered. Delays
in obtaining these materials as a result of customs clearance procedures may occur, and the storage conditions might
therefore change temporarily. The impact of delays and temporary storage condition changes on intermediate product
quality should be assessed.

4.1.3.4 Manpower A
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The RU should clearly define the roles and responsibility of each technology transfer team member and ensure adequate
operation and supporting staffing for commercial production at its facility. A training or personnel qualification should be
established at the RU. Proof of training completion for each person is needed prior to process validation.

4.1.3.5 measurement £

Analytical methods should be validated prior to the process validation at the RU, regardless of whether the methods have
been validated at the SU. The analytical methods to be validated include those for both routine samples, such as
intermediate products and buffers, and for nonroutine samples, such as samples for process-related impurities. The
sampling plan, including sample location, size, frequency, method, and handling, should be clearly defined. The
instruments used to measure in-process parameters should be qualified. The measurement uncertainty for CPPs needs to
be calculated at the RU.

This information is used to set the operation targets to ensure that the true CPP values are within the predefined limits
when instrument measurement uncertainty is considered.

4.1.3.6 Mother Nature £ 5%

Whether the RU is prone to nature disasters and how well it is designed to minimize their impact should be evaluated.
This may have been done when the RU’s facility was built. If the RU and SU have a dramatic climate difference,
temperature and moisture control would need additional consideration, particularly for raw material storage and
transportation.

4.1.3.7 Feasibility Reviews BI{T 14 & 1%

Regardless of the knowledge and different type of TTP (e.g., inter-or intracompany transfer of a manufacturing process
from a multi-purpose department to a dedicated department), the feasibility analysis and the six Ms described above in
this section have to be accounted for by both SU and RU teams.

The preliminary feasibility study should consist of at least a gap analysis that compares the SU’s manufacturing
plant/department to the RU’s manufacturing plant/department. It should identify potential differences that could make
the process/product fail the set specifications and identify corrective actions. The results of this analysis should be
recorded in a controlled document and be approved by the SU and RU as well as the project manager. This document
should officially state the suitability of the RU to reproduce the process to be transferred.

4.1.3.1 HlL.2%

FeARFE R [ O\ 75 Borfy 52 T35 CPPs [ — 4168 W 45« RU AL I B V45 M4 A Y Bl 75 Bl A%, I ELAdA TS
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4.1.4 Facility Design/Layout considerations | Bi&iH/HmE% &

It is very common to design and develop the manufacturing technology in a non-GMP facility, which allows for
flexibility and is more cost effective than performing these activities under GMP conditions. As a result, the process may
be transferred from a non-GMP to a GMP facility.
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4.1.4.1 Transfer from Non-GMP to GMP Facilities MIE GMP &5 2 GMP &5
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Per regulatory guidelines, all GMP facilities must maintain certain standards for facility layout, design, and controls
(e.g., temperature, air pressure, and humidity) in addition to the basic elements of facility design (e.g., animal and pest
control and environmental monitoring)(9).

The process development work may have been performed using non-GMP utilities (e.g., plant steam instead of process
steam or plant air instead of clean air). When such a process is transferred from the development facility to a GMP
facility, the technology transfer team should examine the use of the appropriate utilities at appropriate stages in the
process. The RU might have general policies guiding the use of GMP and non-GMP utilities for various activities (e.qg.,
use of plant steam for steaming non-product contact small parts as part of cleaning). Any dedicated/special equipment
used for the process may be outside the scope of the facility guidelines, so the technology transfer team may need to
determine the appropriate type of utilities to be used for those pieces of equipment.
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4.1.4.2 New Facility Construction ¥iJ” 5 &i%

If the transfer activity involves the construction of a new facility, the RU should generate a user requirement-like
document that describes the facility characteristics needed to meet the process/ product specifications, which in turn
drive the engineering development of the facility. The transfer of the process can sometimes be conducted using the
transferred documents to define the requirement. It is well understood that this approach could lead to mistakes due to
incomplete evaluation of all variables; therefore, a common solution is to define the requirements starting from the
transferred information, proceed with a deep gap analysis, and then determine whether the documents are sufficient to
support those requirements.
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4.1.5 Facility Fit Report |~ & LIRS

Facility fit reports (FFRs) are a key deliverable in steps 2 and 3 to aid in the transfer of the late-phase development and
commercial processes to the commercial facility. These reports translate the process description details into an
operational map of how the process is to be executed at the site.

D a AR E (FFRD J2AESE 2 B MEE = RS rT S AP R, R A B I R e I T2 T2
BRI AL I IO 572 o IX BeR TR T 20 A5 R AL R T AT E I PAT I — M RIE .

Process ranges, buffer volumes, column volumes, tank assignments, and step durations are examples of the type of
information included in these reports. These reports are typically authored by the RU process subject matter experts (e.g.,
commercial technical support personnel) and reviewed and approved by SU process subject matter experts (e.g.,
manufacturing, facilities, supply chain, and quality personnel). TG, SRR AR BHESTC. L IREEE
I [ X e 5 i AL 5 O 2RO 1 IR R R RUITH BRE X CREIn R AR SCRE B
B, W SUTH FEEL R (A, Wi, SRR B S A,

These reports govern the transfer of process details into manufacturing batch records and solution preparation records
and serve as a guide for the flow of the process through the facility. FFRs may include summaries of process risks, raw
material safety risks, and action items resulting from fit-to-plant exercises. X LE4 15 25 F T 25 A 405 4 B0 s AN
WA A E N T2 AE Vit N I 4R . FFRATREELE LR Wik, k24X, UKL fhisH]
SERIATEIIA .
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Other information typically found in the FFR includes: FFR i 7 & 4 ) HiAthf
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e Detailed process descriptions by unit operations and associated process flow diagrams that reflect the commercial
scale of operations and fit considerations i i FLA7 #AE AAHSCH T 2R B VE4EIA R T2, B 1 Rkt

B ERAE A T 15

e Process sample plan with in-process control limits, where appropriate

A PAEARAE R BORE TR, & i I fig

e Comprehensive list of raw materials and components used in the process

TZ BB R 7 B 2555 5

e Gap/risk analyses related to process fit, including new capital equipment or modifications of capital equipment
required, equipment/facility gaps, clean-in-place/steam-in-place flow path utilization, new materials or manufacturing
supplies needed, and/or automation gaps 55T T 25 & d P 77 T (1) 22 B/ AR A, B4 T I 3 S A Bl B & 7R
LHNOE, WA ZEE, BB THEATELCKE M, Breyel sl g~ gepigg, M/siE s Zz=R.

4.1.5.1 Environmental Variables #5258

Environmental variables are normally controlled within set tolerances at given facilities. However, an assessment should
cover the potential that, even though both facilities operate within given tolerances, facility differences may have an
impact on the product or the tests to be performed. The assessment should be based on the available process information
or analytical tests performed and their susceptibility to environmental factors.

TEREE ) rrp, AR S R IR Ve VG N . SR, PPN BRI AT ReE: BMEAS) s iT#
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The following are examples of some environmental condition that, even if properly controlled within set tolerances, may
have impact on product production or testing: LA R & —L ¢ FIEE &A1 T, BIMEEHIE B e R Z N, HiEese
WD 7 ot A= 7 B -

e Humidity and Temperature: Humidity and temperature are controlled in most facilities, but they should be assessed
to determine whether potential differences could affect product production or testing. This testing may involve

evaluating trends over a year in addition to the allowed range. ¥E AR : KT HEE IRIBEEH, (H2RNZ
TS € Y HBTERFE 1 22 S 02 15 RE SR P il A P A0t e AN IIAAAT A sl — AR i 95 DL R Se VR YE L
e Light: The source and type of lighting should be evaluated. Particular attention should be given to possible source of
natural light due to their impact on photosensitive compounds when these sources are compared to the lighting of the RU.
Tt JGHISRIEANSE R NIZ PG o N0 S0VE E ARG AT BERIE I ELEL RU BOGIE, BRI fATT £ 520 A Dt Uk
YRS

e Pressure: Pressure does not to be controlled, but it may have undesirable consequences for final dosage forms that are
liquids, ointments, or creams that are filled in flexible containers. Alight-density polyethylene bottle filled at a plant at
3,000 m altitude could be aesthetically affected, for example, when marketed at sea level and vice versa. & /J:
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4.1.5.2 Viral Segregation /A B IR B

Transfer of processes for biotechnology-derived products expressed in animal cells (e.g., monoclonal antibodies from
Chinese hamster ovary [CHQO] cells) requires consideration of the impact of viral segregation on facility design/layout.
CHO cells are known to endogenously express retrovirus-like particles. Although dedicated steps for virus clearance
(i.e., inactivation and removal) are built into the purification scheme, these steps may not occur until midway through the
purification process. In such cases, an effort should be made to segregate virus-related” process streams from non-virus-
treated process streams, especially if open processing is used. The technology transfer team should consider initiating
specific clearance steps prior to exposing the treated and nontreated process steams if physical segregation or completely

closed processing is not feasible. F&iA T W40 Bl AV A= A= (Cisk A T CHO 40 .40 1 T 21
RS ER G R B X T 5 BT R . CHO 4 A2 P IR 14 3608 B R 4 S B 2 f kL 1. RS %
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4.1.5.3 Support Laboratory Z1F5L36 =

Finally, using an on-site support laboratory (which can be non-GMP) to help with troubleshooting and routine support
for the production facility can also be considered. Performing scale-independent technology transfer studies in an on-site
development laboratory will help share knowledge between production and support personnel. /&, 1A% EfFRH—
MEIG SRR SER S (ATLUZAE GMP B FHSR A Bk il AU T A2 I BT U S8F . FESCHFSEIn =
T 5t B To SR A BOR RS BIE Fe mT AFE B A= 77 BOMI SRR N SR Z TR RTRSE

An example of such support work is evaluation or generation of worst-case soil for use in facility cleaning validation
studies. If the philosophy used for cleaning validation is to use worst-case process soils to demonstrate the efficacy of
clean-in-place cycles, this material can be generated from the on-site support laboratory. Generation of this material in
the support laboratory early during technology transfer (instead of generating this material at scale in the production
facility) allows sufficient time for experimentation/development of cleaning cycles.
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4.1.6 Transfer of Documents X R 5

Technology transfer presents challenges relating to the documentation provided by the SU and its implementation by the
RU, especially in the transfer from R&D to manufacturing due to the nature of the project step.

BRBFREAE SU FRBERISTAF LA AZICAHE RU BSERESR 1Pk, i T30 H D IRAOHE 1L R R&D EI4 7
TR o

Specifically in these cases but applicable to all technology transfer projects, the documents transferred by the R&D unit
should include at least the following:

R AR X LB LT LG T A SORFALTH , SCF I R&D # R iZ 2 /D A5 T

o Product CQAs = i <8 i & &
e Impurity profile %5 i %
e Specifications (at least for drug substance/product and packaging components) Jii & #5
(&b IR 24177 AL AR
e Critical and noncritical process parameters along with ranges and proven acceptable ranges 5% Fl4E 5 8 4
AR B 1) A 2 32 Yo [
e Manufacturing instructions 4=/~ 45 4
e Procedures for process-related activities T 2k i S FE 7
e Raw and auxiliary materials J5EL 1% B4
e Cleaning procedures &7 27
e Available stability data .45 1) Fa & M ¥
e Validation documents (at least aseptic process and pathogen clearance validation reports) ¥if ({4 (/0 TLH L2
A R AT B B e AR )
e Analytical method SOPs 43 #7 /1% SOP
e Process development documents (e.g., key technical reports and process development history reports) - 2 JF & i &
Can, ORI L2000 24 )
e Previous requlatory filing 4% il A0
e Manufacturing process flow and instructions £ = T. 25 Vi £ P A3 B
e Analytical methods and procedures 43 H7 J5 i AL
o Development report J1 & i 1

The following information might also need to be provided to the new product producer:
DA 5 B AT At /s B Bhan BT i 7 i A 7

e Clearance of process impurities I 2 %5 ff) 25 %
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e Virus clearance 7 2 %5 4

o Hold times of the process steps . 2545 15 ) {5 B4 i []

e Mix times of the solutions and the product J& R~ & 1V & B 18]

e Chromatography, filter, and membrane lifetimes ZA4fr. i I8 8% A1 1) 75 Ay

e Container closure study descriptions 1,25 % 4t (KB 77 ik

e Reprocessing or rework data i T2 5 i T. %%

e Stability of raw materials, APIs, or cell lines 5kl API FIZH g & A& 2 1

e Polymer materials that have direct contact with the product (compatibility/leakage) 177 & B B2 55 ik 1) 58 & W bd k)
(A7 MM D

o Annual product review for trending 7= i £F & [B] Jii 7 (1] & 25

4.1.7 Technology Transfer Protocol i R¥#B 5

A road map must be designed from the very beginning of the project to ensure comprehensive project management. The

SU and RU should jointly develop a TTP plan that will govern the entire project. Critical inputs to the technology

transfer plan include a regulatory strategy and a gap analysis (described in Section 5.7). Outputs of this stage include a
finalized project plan describing the activities, resources, schedule, and project risk assessment. N iZ7E50H #1—FF 451
T ML E MHETH 4 A& . SU AT RU BB &E R FEATH B TTP itk TTP iR it A
AFE—MERFIE A —ADZEEE T (B8 5.7 3. EAMBE s O — M & WBH T 8, ZtRiE 7iES).
YR H RIS PPA o

The TTP plan should drive the overall process and define the strategic approach by describing:
TTP TR N AR 5 B A T2 IR I PUT P 2 B iR SRl 5 SR 77 -

e The manufacturing process being transferred #1475 T2

- Sampling and testing steps HURE ATk ] 2 15

e Roles and responsibilities of the SU and RU SU Fl1 RU 1 f L FTEH 53

e RU’s equipment and facilities RU F 5 % Al 4 it

- If the transfer is from one manufacturing facility to another, a description of both sites that includes gaps and/or
differences N5 @& MN— N2 I 2 55— AN I F RS, — AN A P ZE A EAS [F] 33 B

e Documentation requirements SC£F 5 3R

e Project schedule, including roles and responsibilities of personnel (a Gantt chart is helpful here) Tt H HFE%, AL
N G AR CHARR B B A #H B R

e Technology transfer tools, including templates i A% T H., GLFEHHR

e Backup plans for critical tasks to avoid delaying or stopping the project due to unforeseen events <84T 55 1) & 1711
I LABIT 35 H PR g AN AT $50 A B S T S 3R B 4 1k

e Status monitoring IRAS 4%

e Correlations to previous and subsequent tasks Hij J&5 1T 45 FIAH <

The technology transfer protocol must establish context for the TTP, including internal and external contextual factors
and which risk-management tools to use. The external context might include competitive, financial, regulatory, legal,
environmental, and cultural aspects. The internal context can involve company policies and procedures, systems,
operational objectives, personnel training and knowledge, available resources, and culture.

BORFERE T7 GRS TTP I 57, A3 P F BRI A BT P T 5 D) 3 AN R 056 ) XURS: 87 B T R AMAFA S 7T g
WG, WS, ML BRE SREERSCGTT . A ERERBEOAE A R BCRAAE Y . RS 125 AR, AR
ANFIAR AT BT SCAL

All personnel with management roles in the transfer, including the two team leaders, should agree to and sign the project
plan. The exception is the project committee, which functions primarily as a consultant. A gateway review by senior
leadership is used to make visible the plans and risks and provides approval to move to the next stage. #F, Frf&
B REFERAEK, POZFEEFEDE T BT EERR AR, HogeFERm W, —4~k—
PAF T R AR T RRIX AN B B R R AR, SR AR AT PLIEN T — AN B .

4.2 Stage 2: Process Readiness fE& 2 : TZH#E®&
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The goal of this stage is to achieve readiness of the process, equipment, automation, facility, operations, and assays to
successfully execute process performance qualification (PPQ) lots. Shakedown activities culminate in the production of
engineering lots that provide conformation that all systems are sufficiently ready to perform PPQ lots. Training at the RU
is a key goal of this stage. A gateway review is used to highlight the rationale for proceeding to the next stage and should
include a discussion of the potential risks to the successful execution of PPQ lots. X /N B) H AR 2 SZBL T 2. W
Hantt. v, #40E. AMRHES TIE, DLURIIRIPAT TR miA

(PPQ) itk TREALA R RMIMNESh4 A KRR 4 7 #\, #OL RS HAT PPQILIX T . 7E
RU FE5 2 XA B OSSR 55 o 7 s AZ T om R BE NN — DB BO ARk HE = s i A R 45 BT SE i PPQ
LUV AE KR I8

At the end of the assessment and planning phases and before the start of the TTP implementation, the technology transfer
team sets up a stage/gateway step. The purpose of this step is to confirm that the process is ready, that all critical aspects
of the project have been deeply analyzed, and that the potential associated risks have been identified and properly
mitigated.

FEVPASFITH R B B fa . AE TTP SEHiAT, HRFRE/NHNE — DI BT mP R XANP RN B B2 5L L
SRR, A KBEITH # ORI, LR RIRE SRR L2415 21U a2 R

The formalization of the assessment and appropriate training of personnel impacted by the transfer are critical. Thus, the
proper procedures have to be in place in the RU and SU. 1Al i) 1E AL AN 32 574 7% 18 252 e 1N 53 1) A 3 85 )1 & O
. B, RU I SU I 2H & IR .

4.2.1 Process Changes TZL &

The RU should manage the transfer via its change control procedure, and a general risk management analysis should be
performed to evaluate the impact of the process on the affected departments.

RU NI B AR R P B, — N LA XU 8 B3 LA T LAVl T2 (X 32 S M & 1 T (520 o

The RU should then translate the R&D information and procedures (e.g., specific activities and batch records) and adapt
the process flow to fit the designated department through creation of specific procedures. Analysis of raw and auxiliary
materials should be performed to identify and qualify suitable suppliers and materials. A risk management approach
should also be applied to classify and evaluate the impact of process changes aimed at optimizing the process itself. &
Ja, RU MFALTT A BAFET CUvEdifEshFIfticsg), WU T 2R HTa E A 1& 1 1A GRR T .
TFJ JEURL R AR Bl A R RS W0 LA AR 9 RO A 4538 X B IS e A o DX B 7 ¥ 2 7 ) 31073 S AN PR At T 23R B
sen, BT LZES.

In the course of scale-up, process parameters and equipment may be subjected to change. Procedures should be in place
at the RU to efficiently manage any changes while maintaining traceability. The procedures must take into account any
documents submitted to regulatory authorities and the possibility of the need for amendments. Affected processes and
equipment include:

RO RE S, TESHMATREEACE . RU F 20A /MR R 0 B TR I R Rl B 1. TRl
% FEARATIE AL B W S RIS, FEAT IR RENE. SZRm ) T2 i .

e Filtration areas i i€ [X 35

o Media %4

e Operating pressures and flow rates #/F & /7 A1

e Process hold times T. 2 40 [H]

e Cleaning solutions/procedures and rinse volumes Ji i V& VRU/FE FF AR e A4 AR

e Devices (e.g., changing from housing to a filter-press for depth filtration) 284 (iR it S 1 2 (1 28 5 )
e Disposable versus stainless steel containers — X1 25 # A X T ANEE A 25 28

Process development reports should detail the rationale to support any changes. The application of good documentation
practices and design of experiment (DoE) techniques during process development are fundamental to support these
changes and the application of GMPs during clinical manufacturing. Insertion of new steps into, or modification of, the
process flow should be carefully evaluated from quality and regulatory points of view. In the event of a substantial
process modification, the transfer should be put on hold and feasibility studies should be performed again.
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4.2.2 Training il

Based on an evaluation of the RU’s experience, the SU should provide hands-on training for specific steps in the process
as needed. This training may be performed either at the SU or the RU facility. The type and the amount of training vary
depending on the complexity of the steps and the experience of the RU personnel in performing the specific steps. R
XT RU B AR AT VPAL, 2R, SU ROZIRIE T Z R e SR FHF Rl XN REE SU
Bt M T AE RU BEEAT o 5 SRR A AR A A0 BRI B 2 VE AN RU N e E A0 BRI E L B T AN A

Training should be divided into two steps:

B3 A«

1. The RU technology transfer team members managing the TTP (e.g., RU leader, manufacturing department head, plant
maintenance head, and engineers) and other key personnel (e.g., head of shift for manufacturing or maintenance
departments) should be trained in the process at the SU (i.e., on-the-job training, training the trainer).

RU HORERS /NS B TTP IR E (I RU FAsT N, AR ER A TT N, ARSI T 5T N, TR A4
KENG Cn A= PR BB a4 3T TR ) ROZAE SU AT B3Il CInE B2 >0« BRI .

2. Trained personnel should draft the process-related procedures for the RU and for training the operating personnel.
ORI I RLZ N RU R L ZAR G HIFR 7 I 48 5 E N L5l

4.2.3 Development Data on Process Management T Z & B &R

Development Data are the data captured during the R&D phase of creating a new product. This may consist of data from
quality of design, the CQAs, the specifications, and the assurance of product and process consistency. The data relay how
the process performs; whether it can perform consistently; and whether it ensures the purity, quality, safety, and

efficacy of the drug product or drug substance.

TEREAE AR R&D GIEHT ™ i W SRS R HE . X vl B4 AT 808 T &0 CQA. FREFRHE. #fR™ Sl
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Development data are derived from analytical methods, testing of the product during the R&D phase, and scale-up of the
process. Process management during the development phase is critical in light of compressed time-to-market
expectations. As a result, development strategies and milestone dates for chemistry, manufacturing, and control activities
needs to support requirements for product development and should be described in development plans. During process
development, it is important to understand the production environment, the equipment, the parameters that need to be
developed, and the operations to be used.

FEREA M A T A% 7= TE R&D BRI . T MR 3R, TR0 iR a2k, 7EpR
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The development phase data are critical because they verify that the safety and efficacy of the product align with the
specification and ensure consistency from development to manufacturing. The data from the development phase are part
of the TTP from R&D through production as the ranges are refined throughout the process. JT & B BB & 58 1,
P] g T e S UE B 245 B 22 4 AN T 20005 B A — BN ORI A RIA P2 ) — 3. AP R B BOR OBt =2
TTP M\ R&D R/ — &7, BEE TTP TR, HodE rve Bl & 8.

Critical process parameters should be defined during development. These parameters establish criteria that are consistent
with process stability. The key is to characterize the range that will result in producing a product that meets certain CQAS
or proven acceptable ranges while keeping other parameters constant, as defined in ICH Q8 (R2). Many organizations
also establish normal operating ranges that are tighter and can identify the need for investigation (2). <% . ZSHM
ZAETE R E . XESHBRHEMN T 2T e 2 — 3. RELHESETER, HEE ICH Q8 . (R 4
AR, AERRANTEE AR AN il S B0 AT SR E B CQA Bl CEW YW 2 (R FrHmSEA
AR R Lt T T R, A R M 7
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To assess risks and establish critical process parameters, a top-down approach, such as a fault tree analysis, can be used
to identify critical subprocesses within the overall process. The subprocesses identified can then be assessed through a
failure mode and effects analysis (FMEA)-based approach to identify root causes and critical manufacturing steps. ¥Ff%
WAL OCHE T 228, B BN i an R o i, AT T OB T2 pgoct 7 T2 Ball 1
T LEHIET FMEA VRIRAS J5 KA O A 20 3R

4.3 Stage 3: TTP Implementation and Qualification FYE& 3 : TTP SCHEFIER&IA

During TTP implementation, equipment is installed and qualified, preliminary laboratory or manufacturing trials are
conducted, and the PPQ lots are manufactured to satisfy the requirements for demonstrating reliable manufacturing. A
gateway review is used to critically evaluate the performance of the PPQ lots, including stability data when applicable
and any risks posed to the successful licensure of the facility.

16 TTP SEhtiila), & OB il S SEi S M4 G C 45, PPQ #tik C& k= LIk 4
FEIIRTEE . T AU AR THEAIPE AL PPQ LRI RE,  ALHE I I i D A i SR ) XU, BRI LR AR E
PEHE .

As discussed previously, the design of the plant and process is crucial to the success of the technology transfer and
should be monitored closely by the appropriate transfer team members. Moreover, the transferred know-how should be
the basis for scale-up evaluations or established process transfer and to organize the new plant and process to meet

product specifications and process requirements. R&D scientists should be involved in such activities. 1E %1/ [H 1+ 18
(1), T AT ZERRE R R 2 2 OCE N, NiZHA GRS NN ST E B, 1t
TR R B A PAZAE RSO E P B @SB T 2R LR, nTAHZ T M 2L 2
P ARER T2 K. R&D FFEZH NS 51X KIEGF)

4.3.1 Manufacturability Reviews B &= 14 81%

Upon completion of each cycle of process development, detailed facility and process fit assessments and manufacturing
information reviews are conducted prior to creation of manufacturing batch records. These represent a key deliverable
for this step in the TTP. #E4 — AN T2 TP R AIAZE RN, TEAHR) Bt T2 1E S IPAGFIA 7245 B EAE A it A=
FRLKATH . 1XA R TR — TTP IR — /B il 224 45

Manufacturability reviews are an end-to-end product review of the proposed late-phase development and commercial
processes to be manufactured at the commercial site. These reviews are facilitated by the RU and conducted jointly by
the SU and RU process subject matter experts (SMEs; e.g., commercial technical support and process development
personnel) in collaboration with unit SMEs (e.g., facilities and engineering personnel). RJ 4= 7= 4 8 #% /& —ANIE R B B
Je SRFE g b A A= 7= 3 BT AT R Mk A A P W R 1 R A H e W A% . IR A% T RU {2, /1 SU AT RU T H 3/
TR (SME, MR EARCREM TZIFR NG WA SME B (il RN 52D LRI T.

Key outcomes of the manufacturability review at the early stages of the TTP are facility and equipment gaps and
recommendations for process changes. Preliminary reviews may be needed for more complex processes to identify
equipment and facility modifications requiring long lead times.

R A P R TP S50 Xt L2 MG 4 % 25 B A0 R T 23 S0 (R L. S0 T T R A L A,
DU 01 S AR IR ] ) g 28 A1 B0t ) 56

Another key output of manufacturability reviews is the plan of record. This document describes stage-appropriate
assumptions approved by both the RU and SU. It also lists the process targets planned by the SU and the facility
modifications and schedule planned by the RU. For example, this document lists the commercial titer to be targeted for
the production bioreactor, the number and size of chromatography columns, and the cycle time for the bioreactor. —
ANFTA P AL SR A R D SR A TR . XSSO R T E 2 B SU A RU L Rt . AT AR
HRZSCIER A T SU TR T2 B ARA RU THRIRg SO b A AR AR . fildn, IXANSCERaIE 1A A W
SR s EER B AR E, G OO RN, AR IS 25 14 ST 1)

4.3.2 Transfer of Analytical Test Methods 73 #7 7555518

Analytical test methods are well defined and are used for QC of raw materials, intermediates,
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APIs, or final drug products. The analytical control methods should be transferred before the manufacturing process to
ensure proper testing of the products.

TR RAFEENLHY, A QC N TAGI R, AR el AP BRER A 258 o T ) 7 VR N A AR A 2R
FERE LB DR i R A A

The SU should prepare the following information for evaluation to conduct a risk assessment of the analytical test
methods:

SU R iZAE % LU A5 B ORVEA TR 70 7 i 1 U 20

e Detailed description of the test method procedure ) #7 77 V22 F2 5 (1) FE4R AR
e Method validation report 23 87 J5 = BAE R 15

e Prior method transfer data -2 i /) /7 7556 7 £ 4

e Historical method performance information Jj 52 () J5 i 1 AE 15 2

e Detailed description of instrumentation used FH 1] ({45 28 i1 1 41 356 1

e Examples of generated data (e.g., spectra and chromatographic plots) C.= 4 R R K67 (filhn, i B Ao i
ED

The RU should review this information and evaluate it for possible gaps (e.g., lack of experience in method type or
differences in instrumentation to be used). Any gaps identified should be assessed for risk of failure by both the SU and
the RU.

RU % i B2 I Se {5 SR VPG AT BE I Z20E. (A, SR 2R 07 i 2 56 B 1 AR ANRD o AT U 2
RS EH SU AT RU PFA% 2 IR IXURS: o

After the initial assessments of the methods, a pre-approved protocol will be prepared to describe the experiments to be
performed. There are a number of ways in which the transfer may be performed. 7E & #) #7202 5, — ATt
HERI T S0 S AR U R AR AT RS2 56 . T R BT SN IR Z A

Examples of the types of approaches described in USP <1224> are shown below, but other transfer designs may be
acceptable. The approach used should be justified and evaluated during the risk assessment (10).

USP 5 1224 &4k 177 SRR H] 7 T, (EFAd A2 07 2R T ARRSZ . (6 A9 VR N A AE KRS, DA 1A 4
UEMIAIPEAG (100,

e Comparative Testing: The RU and SU both analyze a predetermined set of samples and perform a comparative
analysis of the results generated. ¥ ELIUIK: RU A1 SU SL [R5 € I — 2HFE S adb AT 20 AT, FEXH15 30 1 45 Atk
1TERG M.

e Covalidation between two or more laboratories: The SU includes the RU in the validation team for the validation
exercise to obtain data on reproducibility. P51~ 2 SE46 % 2 [AIECG IR UE:  SU A RU GAEFESRIE/N2H A DAERAR 5K
IR E R

e Revalidation: The RU can perform a revalidation or partial validation of the method. F481E: RU 1] LAX} 59 R
TG AR BB 70 Bk o

e Transfer Waiver: During the assessment, the given method does not require official transfer. The USP chapter
contains examples of this situation, such as compendial methods, which do not need to be transferred between the SU
and RU. However, the RU would need to perform method verification testing as defined in USP<1225> (11). % T %%
. FEVEAEIY, 25 TR IE R . USP &5 A4S T iXMIG L IIE] 1, Hean2y i r ik AN ER A SU
BE RU. 4811, RU ZARYE USP 55 1225 &5 B 5 A ik .

Other study designs for method transfers are provided in PDA Technical Report No.57: Analytical Method Validation
and Transfer for Biotechnology Products. Ultimately, the approach chosen should be based on the results of the risk
assessment for the methods and this choice should be justified in writing (12).

TIRE R ) HARBE FL ¥t B PDAHORIR G 28 57 T4tk AEMHEORS i 7 M 7B e 7 o e e 517
TR AR 7V RSP 5 3, I FX AN SRS FTH A B PR (12).

As part of the assessment of the transfer, the actual tests to be performed for the transfer need to be evaluated. The tests
performed may depend on the experience of the laboratory, any gaps determined during the assessment, and the nature of

the method to be transferred. 1E ¥R 11— 5y, T HR M0 I R 1 SEBrAail 75 ZEa oAl o JF R FrR N ml B Bk
TSRS R R . PRI P R AT 25 80 DL R RS RS 1 VR AR

i PATARo8 TN NS iR (A
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4.3.3 Monitoring ¥

4.3.3.1 Microbial Monitoring 4 ¥ 45 3%

Depending on the transfer phase and the type of product being transferred, an assessment will need to be performed of
the applicability of microbial control and monitoring. The type and extent of microbial control and monitoring (e.g.,
sterility, endotoxins, bioburden, or container/closure integrity testing) will depend on the manufacturing process
assessment and the probability of microbial contamination along with the final product’s ability to support microbial

growth. HR4E R B BOR AL R 1) 72 S8, kA= s ) R0 W 4 10 3 PR Pk B R AT VA o I E i A S 28 19 28
ARG

(I, THE. WEER. MEY AR RS A A 52 3R, BT 4B 7 T2V A E s Genl Retk, LK
T b R AE Y A K R

If microbial monitoring methods are required, these methods should be transferred from the SU to the RU by on-site
validation of the methods. Assessments should be performed of the RU facility’s ability to support microbial testing or
appropriately outsource the work to a third party. For implementation of compendia microbial monitoring methods, the
USP contains descriptions of the necessary steps to perform the required verifications/validations. 15 2R A7) i 1
Tiik, WA X EeT i 2l B VAR SU R 3] RU. X0 RU Wit SCRARSE VERS AR B 70 Bts =4 1)
AN TAES 5 = J7 AT VPAl . T 25 IR D IR 45 7 VR HAT, USP ik 7 B IF R ER A /9e Ik (1) 2

7%
4.3.3.2 In-Process Monitoring 8133 12 5 1

The assessment of the manufacturing process should include the need for in-process analytical testing. Most steps are
likely to be well defined and controlled, whereas other steps may require monitoring to ensure completion of reaction or
maintenance of specific process tolerances (e.g., moisture content, extent of reaction, and pH). In-process methods may
be continuous monitoring of a key attribute (e.g., pH), or may be performed at a single time intervals (e.g., moisture
content or extent of reaction). The need and type of in-process method should be based on the results of the overall
assessment of the process. 4= 1. 2 HI VAL N 24 B 5 FE T O 75 5K o 3020 R AT RE A2 BH A A A 32 45 110,
SR LE D IRATREEOR T F2 RN S B8 4R R ke 2 0 T ERE (i, Kok IRNFREM pHD . iR T77E
Al RE B IR R BB M

(i, pH), B AT BEA BN TR IR RR T FE ) (AR, 7K BRI D o 12 75 72 5 SR AN SR T 27 AR 4 4 44 T
SV 25 R E

For the selected in-process analytical methods, the level of information to be provided and the requirements for transfer
will vary. The assessment should determine the difficulty of the method as applied and the criticality of the method.
Methods determined to be more complex and critical may require additional information and evaluation during the
transfer process. The information should include a sufficiently detailed description for performance of the method.
Additional information may be required for more complex methods (e.g., chromatographic analysis). *ii% 7€ )i F2 1%
BT, WA AEHIE BN R 2R A o VAN 2 8 B8 I TV RO RE AN o Bk . ifE B
N AN SRR I TR AE e Mo R v n] REZLSR AN E BT . (5 B R EEPAT AR B TEA iR, X
ERIRITIE T REECRASME R (n, ik 4.

In-process analytical methods do not require the rigorous level of transfer that is required for QC analytical methods, but
the principles used for QC methods may be applied to the in-process methods. It may be useful to rank each of the
methods to determine the extent of transfer required using the following criteria:

ARSI AT T IEAME L # QC M 7 A =, BT QC 75 v BRIt mf i Azl 77 v . A
TIEHAT o3 BT RE A PR, A FH T T AR HE R 8 ZOR AR RS AL S

e Analytical Complexity: Including requirements for a specific academic or scientific background, extensive instrument
expertise or an extensive set of method particularities impacting the results of the analysis (pH is classified as a simple
method, whereas an HPLC assay is classified as complex) 5 270 #r: AIHEREF ERFARBRI A 5. T2 1ss
TV IR B T 45 R )2 BT RS (pH A ROV 5578, T HPLC & B 7 iR r FEON AR DD
e Product Specific or Product Independent: For example, pH monitoring is a product-independent method whose

result is not affected by the chemical, whereas the extent of reaction assays is product specific = % F 5 37 F 7= -

40, pH IS RT3, S RAPAL Ao, SN R S I R A
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e RU Experience: The RU’s history of using the analytical methods required /RU [J£:56::  RU {5 F BT 3R (43 H7 5
I

The necessity to monitor the manufacturing process can be also faced with a process analytical technology approach that
is based on accurate risk analysis and process knowledge. 154724577 1T 25 Ff) 0 Bt 2 1 6t 35 T B XURS: 20 BT AN L 2
KR T E MR T %

According to the current guidance, process analysis technology is “a system for designing, analyzing, and controlling
manufacturing through timely measurements (i.e., during processing) of critical quality and performance attributes of
raw and in-process materials and processes with the goal of ensuring final product quality” (13). Process analytical
technology, when proven, can provide a comparable and valid alternative to traditional in-process analyses. R #EIL4T
HER, LZatraoRigasd KnE o, 55 A EEA TZRm st s, M
AR T iR I — ANk T AERI A = I R G (13). L2 MTHOR, Wi, MAExfES 1
FEor AT e SR i — AN ELBURAE R A R 7 2

4.3.4 Cleaning Validation & &3 1iE

An important part of TTP implementation is the cleaning of the equipment train and facility used for the manufacturing
process. The objective of cleaning is to confirm the reliability of the cleaning procedure so that routine analytical
monitoring may be reduced. During the manufacturing process, pharmaceutical products and APIs can be contaminated
by other pharmaceutical products or APIs if the facility processes multiple products. Virus segregation should also be
considered in relevant cases for APl manufacture (e.g., mammalian cell). Adequate cleaning procedures are essential to
minimize the risk of contamination and cross-contamination, operator exposure, and environmental effects. Once the
cleaning has been validated, a risk assessment may be performed to determine whether the level of routine monitoring
has been reduced. This risk assessment must include the risk of cross-contamination.

TTP AT ) — AN S EE 7y 2B T2 A A A B BE M B B i . TSV 0 B R RS SR P AT Sk, Xk
UL O T . A R, ARG R S AR A, U AP RN R AT RER HLA API BRI H
FEAHIRI) APL 2L (i, LBV IAIN) il RAZ75 FE T 25 AR BS o 7820 FOIRE VR PP 9 AT e A S5
T FR R E A B S R XS ) B AR 2K . — BV B0 E, AT RASRAT XU Pl R A H O I K-
AR o ZPEAL DA A FEAT S5 L XU o

Analytical methods should be challenged in combination with the sampling methods to demonstrate both the levels of
recovery from the equipment surface and the reproducibility of the results. Analytical testing of swab or rinse samples
should be validated before the cleaning validation study is carried out. 434777 7% M 45 & BURE 7 k34T Pk, DAIERA 15
Fe T A (RIS NG R AT B . BB B d B 0 B DA B RS W I UEBT 7T 0T e AT 43 296 01E .

The unit transferring a process should provide information on cleaning procedures that have minimized cross-
contamination, including: %% 1.2 B 547 B U #2841 O B/ IMEAS X5 BB AR IP G B, 4.

e Solubility information on active ingredients, excipients, and vehicles 5 £ &7 SRR A 1 i PE 5 B
e Minimum therapeutic doses of active ingredients ¥4 %43 [ 5 /N4 2577

e Therapeutic category and toxicological assessment J57 7 28 Fl1 75 1 1P A

e Existing validated cleaning procedures ¥4 156 IE i 175 Vit F P

e Cleaning validation reports (chemical and microbiological) &5 ER 5 (ALY

e Cleaning agents used (efficacy and evidence that they do not interfere with analytical testing for residual active
ingredients) {4 FH AT VR 75 ORI RS TF- PRSI0 76 24 1 205 B RO IE )

e Recovery studies to validate the sampling methodology 5 iiF BURE 77322 1 RIS R A0F 5

Limits should be established for product residues, including a rationale that takes into account relevant characteristics of
the starting material (e.g., potency, toxicity, solubility, corrosiveness, and temperature sensitivity), manufacturing
equipment design and configuration, cleaning agent used and its residue, and rinsing processes. A risk assessment may be
performed of these limits as well, and its results should be shared with the RU. N 4% 37 7= Ak IR, 6% e ah
VURHAHOCRE (i, 2Re. BPE WEAREE. JRPRIE DLAGR BEBURE), AR s ot A, 357 7 A
FH BB B DA S e R PP S B B AR o P DAORE IR SE PR 2T J RSV fili, i RN 4 0 RU 7352
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The quality unit at the RU should have validated cleaning and maintenance procedures for buildings, equipment,
services, and support systems that affect the product, process, or method being transferred.

RU BT B0 SEMA R AL (7 . TEBUNEREIR . W& AL SR RGN 244 2 Ak (075
TR LRI

Based on information on product residue limits identified by the SU, the RU should determine its own practical,
achievable, and verifiable cleaning validation limits based on the materials involved, their properties, and their
therapeutic dose. A risk assessment can be performed to help establish these limits.

MRAE SURAI R dhAR S S, RU B IRIEDS KPR KL R4S 2555/, DoE B SR ERAER . ATAT IR
RTINS BR JE o

4.3.5 Process Validation T Z 3G iIF

Process validation is the collection and evaluation of data from the process design stage through commercial production.
These data provide science evidence that a process is capable of consistently delivering high-quality product. Process
validation is part of the technology transfer to a new building, a new company, a new partner, etc. successful process
validation depends on the development of a reproducible and reliable process during process development. Process
validation is a major objective of a TTP (4.14). Successful process validation allows for regulatory approval submission

and subsequent commercial manufacturing. T 236 IF /& M T Z BB B2 i AR P2 B R IR AN VEA o X e B
AN L EFESR M E R E MR 18 LT REIE . YEAREB SN A o Em%SEN, T
SRR —5r. BRI TZ BRIFRRT T2 RN B R SEM T E5 M T E . TERIFR
—ANTTP (4.14) WFEHFR. BRI TE IR UEE 2L RIS J5 i ek A 7= 43 LR AT

Process validation should be performed under a pre-approved protocol detailing acceptance criteria, and the results
should be summarized in a final report. T 22158 1iE N 4 7 S e e G VEA AT B2 AR E ) 7 S8 T HUT, FRE 4R
AP B S S

Strategic planning for process validation begins during step 2, and the team is formally launched after this process is
successfully completed. Successfully completing deliverables for step 2 allows the initiation of actual process validation
campaign runs, and the results of these runs are summarized for submission readiness. The deliverables in step 4 include
elements needed for process performance qualification and continued process verification. A full explanation of details
regarding process validation can be found in PDA Technical Report No. 60-Process Validation: A Lifecycle Approach (4).
TZWRUERRIE T RIA 156 228, JF HAER DN ERERIERE, EANSFLLIER RS IR TE s 2 2 1)
AR R, FTEAR B SERR i TEWAENH , S 3RIME RERIEZ . 8 4 DR R A T2
FRAFIFFEE TENTHEA TR . AR L ZRAER MR EIR TS W PDA HORIRE 2SS 60 S-LEKIE: —
a7 (4D,

4.3.5.1 Components of Process Validation TZ 38 EA94E X

It is crucial that TTPs take into account all aspects of the process validation lifecycle. Key items that need to be
identified during process validation are:

TTP 25 & 2 T Z 50 2L A I i A 5 T SR BE VRN A2 T 20 IR 75 ER ) R B T H A -

e Process parameters T. 2 2%
e Critical process parameters J<5# T. 2 2%
e In-process controls i 724z |
e Critical in-process controls %% i #2425 il
e Process ranges/boundaries 1. 27 FEl/FR F&

Further prerequisites for a successful process validation include:

DRI MR AN A e A7 S L RO
e Risk assessments at stages 1, 2, and 3 7EF B 1. 2 A1 3 (KU PPl

® Process parameter reports summarizing the rationale for parameter categorization and ranges
REESH ARG ) T 228k
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e Qualification and validation of manufacturing equipment and automation, including associated utilities/facilities 2>
s LI A SR B RIEAIE,  ELFE AR DG 2 F AR5t

e Effective manufacturing procedures 4 24 (4 F=F2 7

e Qualification and validation of analytical methods and instruments 434 77 V22 R4S 2% ) 56 F AR A

For legacy products, revises of historical data can be used along with control charts, process capability, and the six-sigma
methodologies. For more complex operations, a design of experiments may be used. *f T 7%, 57w H51Ta]
DM HIE . TR 6-Pt& 75k . AT 28R, nTREEAT A SE &t

4.3.5.2 Process Validation Studies TZ I IE 3

Full-scale manufacturing consistency studies should be performed for each step in the process or each unit operation.
The studies should demonstrate that process parameters can be maintained within pre-established set-points and limits
and that outputs from each process step are consistent with expectations. These studies should be performed
prospectively, and the number of lots to be validated should be documented. N 247F T. 246 . B CERAE T
FEA M RFSEA P T . WEFUNAE ] T2 S HEE IR FFETUE IR E S MIREELAN, JF HAEP I H R A
WI—8y. XEeptsi Ny Fe, JF Hid s EZ R UERHE R S &

Validation of the equipment should be carried out by the RU with the cooperation of the SU, with special attention to the
review of qualification protocols. Installation qualification (1Q) requirements should be determined by a mechanical
completion analysis for confirmation and verification of all of the required equipment parts. This is especially important
for newly built departments/plants. Verification of the correct assemblage of the system (commissioning) should be
followed by 1Q, operational qualification (OQ), and performance qualification (PQ).

WA SRR R il it RUTE SU BIATE TR, Realid B sl . 22ih (1Q) MEER I i i Xt oy
A BRI & A AR S B AU AT SR e o XN B ) AT IJCH . 7ML 1Q. OQ 1 PQ T,
NEHEAT RGEIEM AR N GRAZED.

4.3.5.3 Required Documents E3K 93 {4

The minimum required information and/or documents required for process validation are:

TR KR i e/ ME BRSO

e Definition of the critical product attributes based on known or expected clinical effects of the measured product
attributes (determined in risk assessment 24 & (07 R P RS XU A 1AM E ) L0 A B3] B2 A i R &5 SR T
il E o< BE 7 ot S
o Classification of controlled parameters (process “inputs™) as minor, major, or critical. Process development and
process characterization studies based on risk assessment 2 and 3 provide the rationale for the categorization of
parameters. These also set parameter ranges for the process validation studies. | 2% (T.Z“%N") K%, W—
. HEOKEOE . T2 A FARYE RS PRl 2 A1 3 (0 T 2R MR 73264t T S B ks . X ety T 2560
WA E 1 2H0aH .
- Critical control points: steps at which control can be applied and that can reduce or eliminate a risk to an acceptable
level SCHEFE Il W LASE FHEE MR A JF B AT BLys b kIR UK 22— AN Al 32 K-
- In-process control: checks during production that monitor the process and allow adjustment within normal operating
parameters that result in maximum yield or business
efficiency s FE4% . AR A, W LARHE T 297 SO VAR IR BRAE S50 N T8 DUAS- 5 R WO Bl b &L
%
- Critical in-process control: checks during production that monitor the process and allow adjustments within
specified limits. This could include environmental controls as well. S<gE FE4 . AP R E, AT
W T2 F VRS E PR EN R . X AT LEFE IR ] o
e Aprocess flow diagram that describes the details of process steps for each unit operation. T4 ##iid &> T EAE 1
TR T ZmER.
e Process parameter reports that summarize the rationale for the categorization and ranges for the process parameters,
including critical process parameters, in-process controls, and critical in-process controls. =45 | 1. 223/ 2 A1VE
W T2 S8R, AR T 2S5 IR R e FE i
e Review of potential process hazards regarding chemical, biological, physical, and environmental impacts. The
environment, health, and safety groups should work with the manufacturing group to remove or minimize the risks
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identified. Atk £V WIBEAAEGE WAL T2 HERH L. B (A2 2 1 A B4 A 2R 7 41 A —
L AR 25 R s /MR 0 U o

Both parties should jointly write the process validation report and the process validation master plan. The process
validation report should be approved by the quality unit, summarize specific tests performed and their results along with
pre-defined acceptance criteria, and address deviations encountered during the study. A process validation master plan
report should summarize the results and draw conclusions as to whether the overall process is validated (4.14). X5 .
WA S T 2R bR i A L 250 R . T 200 UERk 5 Nz B il I I, S ST R Rk el fz JL4s
SFITIE T2 e, FERRAE R FC AR R I I 22 . L 20 UF RIS R S g S5 IR s Ak | —
NLZRERBIBAE (4.14) W4k,

4.3.6 Campaign Summary Reports M ERH BE RS

The campaign summary reports capture lessons learned from manufacturing batches and are useful baseline reports for
reference during subsequent analysis for regulatory filling or process history. [ Btk i 4545 2 A) DA EUAE P2 4k 75 311
2o, IF HAE S S B 2 00 s A S I A I 2R Ai R & .

4.3.7 Continued Monitoring 345 ¥ 1%

Once the strategy is developed, regular meetings should be scheduled to manage the project timeline. Identify all
activities and responsible parties, and maintain process visibility. Agendas and meeting minutes should be maintained for
all meetings. These meetings ensure that documents are reviewed and approved within agreed timelines and provide

routine updates to involved parties, including QA, manufacturing, and development units. — ELFfi € 5%, N 242k @
W2 BORE BT H I 18] PR B A BE Y D77, JFORFPERE A AT . TR SRR A 2 i Al
BENALMEARAF o IX L2 P OR SR AE [F) R BRI (R BR 49 B A ANt ifE, JF LS AL4E QAL AR Al
I 1HR 147 55T

4.3.8 Application of cGMPs ¥11T GMP B4 F

The ease with which a TTP progresses depends on the stage of development and the level of application of cGMPs.
Process transfer aiming at the production of batches with increasing cGMP expectations must meet the requirement of
improving some steps of the process itself.

TTP WA R B T I R B B AIRAT GMP (R Ko 8 IR T A ik i) T2 5% A T = 34T GMP JHEE,
LB R—-EE R LZHS.

In the European Union, cGMPs dedicate a specific annex to investigational medicinal products manufacturing (15).
FERRHAIAT GMP, I R S56:24 i 2E 7 L T TR % (15).

In this instance, change control procedures should take into account this potential need for increased GMP expectations.
Products manufactured at later stages of development (Phase 2 or 3 of clinical studies) should have a nearly complete
level of cGMP application.

FERXFMEHL T, A2 SRR e N5 FE X 7 TV AE I 5 s GMP TR R . ZETF RG] Clm RBIFFL 58 2 5 3 D)
AP RS A LT S B EI BT GMP B .

As such, the transfer from clinical manufacturing stage to full commercial scale should be managed as a transfer between
commercial sites. The organization of TTP activities and macro-activities are still valid for this process and will need to
be considered.

R, NI PR A 7 B B 1) 5 4 7o M RIS A 2 I 244 4 7 L 7 P TR B R SR AP B . TP Vi 3 A 5 WL Bl Y L AR I
NIRRT, RS

4.4 Stage 4: Licensing and Manufacturing FYER 4 : #E3ZFN £~

The license document is completed and submitted to regulatory agencies, and routine commercial manufacturing is
initiated. An after-action review is an important activity during this sage as a means to drive continuous improvement of
the technology transfer business process. The risk ranking in the previous stage can be revised based on the results of the
risk mitigation actions implemented. A final gateway review occurs to decommission the technology transfer team.
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VENE SO S8 ORI A BN, HE A B S XAB B S A DN EEED), RIS
b 5 i AR R4 S SO I 7 ik o ST B B AR XSS B TR Al IS 42 Al ) St 45 SR RAB TR . A 4 1Y R AL 58 A
Ja n] AR RHOAR Fe A% /N

4.4.1 Process Scale Up TZ A

Technology transfer between development and commercial production generally involves a scale-up activity and requires
attention to the process and product requirements. For this reason, the preliminary assessment and gap analysis step needs
to take into consideration this critical difference between the SU and the RU. Involvement of the R&D department

is usually greater than in the transfer of an established commercial process. Strong regulatory and quality compliance
assessments are done immediately after the TTP generation, to evaluate the impact on the regulatory submission. J & £
PV A 7 22 TR B e F il 8 AR ORI 3, F HESRIE R TR MR HTRXARR, Yl fi%E
PRI AT D PR B R SU A RU Z AERX 7 T ) R R Ak e BIEHAS — DRI L T2, BEREIIN 25
AR . TTP AR RS SERISE BRA 0 1 B A AT S PEPPAL,  DUE PP R 5

Change management is considered even more critical due to the nature of the project for the unavoidable changes that
the process required during scale-up. Appropriate procedures for tracking these changes should be in place, and the
report issued at the end of the project has to summarize reasons for changes, and the scientific rationale for decisions
taken during the project. After a scale-up process is finalized and validated, the monitoring step assumes a key role to
properly evaluate the reproducibility and the consistency of the changes adopted during the project. Annual or biannual
verification steps are suggested to measure trends in results and highlight any activities that need to be implemented. 7%
S L BN R, UONITE A B 78 L 2O N AT AN ) 38 G R AR B o 1 22 1 SRR T e AR B ) S A
S, I ELAETH S5 SR ATUA 4T 75 24 S 453X 267 B A6t RTRTI ) oA rh A S ) I REA AR

4.4.2 Monitoring of Production Batches ¥ 24 F= it

Follow-up involved the strict monitoring of the production batches by the SU and the RU for an established period of
time or number of batches. This occurs during the licensure and manufacturing stage in the business process.

SU AT RU #£— B [a) 5 — 5 bk A B BEAT ™A% 1 28 P HE R MO ER R . X R AEAERMOSCR R A i B

After the follow-up period, the technology transfer personnel should prepare the technology transfer report that describes
whether the RU is able to reproduce the technology according to the expected quality specifications. Approval of the
report should state officially the acceptance of full responsibility for the transferred technology by the RU. A pre-
determined number of batches produced at the RU should also undergo a stability study. EREFHAZ 5, FARER A 5N
BEERARER Y, i RUZGAE R EIAR B ERER SR il BN 2 1EUH U] RU 584
BT B R HOR I T34 . 78 RU AR 7™ 1) — LU T90E 20 (A Bk AT R e PR 7T

Statistical comparison between historical data at the SU and start-up/following-up data at the RU is recommended to
highlight any differing data trends or distributions.
AT R SU [ s 8E A1 RU OB IER ER BRI G T B s, R B AR AN [RI B a3 B A

4.5 Stage 5: Project Closure FYE& 5 : T E 45

After licensure, the technology transfer closure is formalized in a dedicated document (i.e., a technology transfer report).
Main tasks, milestones and changes to the original plan along the project are summarized. Lessons learnt are described
and deeply analyzed to provide strong background for further improvements. Moreover a verification plan needs to be set
up in this phase of the project for the continuous monitoring of the technology transferred. St 5, HAREB A%
FTHSCAFIE RS R (i, BoRERS RS ). N S50 H 34T B9 F2AT55 . BT X IR THRIAC T . fik 15 2
HIBONIFRA 73 B MR R S G s 5t I HAERAN T BB 2 sr—A  filitkl, HTReseii
PR BOR .

This stage begins when the goals and objectives of the TTP are finished. Benefits, whether tangible or intangible must be
identified and communicated during this stage, allowing the organization to improve future projects by preventing
problems and creating contingency plans. This closing stage involves a confirmation of the appropriateness and risk
tolerance of the organization’s risk management policies.
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RAEBLEL TTP (5 H AR H BIZRIMIT 4G XA BOS 2 IR A RS iA R B E A B, A3 2 2R RER) 1 7]
FRRIF AL B AN T RIS R R I H o S5 AR B 44X B B R SR B A XU A 32 BE 7T Y
ke

In fact, based on the assessment done in the planning phase of the project, potential risks are identified and a mitigation
plan is set up and implemented afterwards. As a part of the project closure step, effectiveness of actions is verified. The
same approach used in risk definition (such as QRM tools; see Section 5.0) Can be used to recalculate the risk priority

number (RPN) at the end of the mitigation action. 5 I, #R4EDH THRIM BAERIPEAL, W ER RSS20, 2
SRRV RIGERE S AT o AENTE 5 AOP IR — 5, HE I RA B BT VR . T XU S e 1 [EIRE V2
(W QRM T H, ZWA 5.075) wITEHFRFEE 25 0m T HE R E AR R4 (RPND.

The technology transfer is considered officially completed and closed if the corrective actions are successful.

U AR A SR B AR AFAR RS T LA IE A S 45 A

A summary report should be generated containing information related to the non-GMP (such as development and
laboratory trials) and GMP manufacturing activities, including:

MNAE SR, BREE ICIE GMP CInJF A AISEEG = /MR Al GMP AE IS shiffE S, R

e Process overview B4k T 2k

e In-process and drug substance release and characterization data = 547 il A1 JEAE 24 5T A0S P B

e Equipment list # % 513

e Critical/major deviations <4/ K i %

e Lessons learned 753 E 20l

e Technology transfer metrics £ R #4645

e Results of all the deliverables in the technology strategy document 5z A S5 SCAF A ) B A 7T 28 A5 BSR4 &5 1
e \krification schedule for the process id F& i i) 2% fit) 1% Sz

The operations groups should sign both the technology transfer protocol and report. Signing of the report by the RU
establishes the acceptance of responsibility for execution of the transferred technology and the conclusion of the follow-
up period. Implementation of agreed-upon corrective actions should be considered part of the follow-up period and
overseen by both the SU and RU.

BRI BA RIS B RO R T7 R o RU B4l il R e 2 AT WAL BRI DA A S IR ER I 4518 . 7
JE IR B CSCHE T ) PAAT P DABBAI A SR ER B B0 — B 23, JF45- 31 SU R RU IR .
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5.0 Application of Quality Risk Management
to Technology Transfer

5.0 RENERERAERB PN

5.1 Overview 18} 3t

During the TTP, internal (mainly related to the RU) and external (mainly related to the SU and external suppliers)
variables place it at risk. The TTP team must identify and mitigate the impact of these variables. ICH Q8, Q9, Q10, and
Q11 provide examples of tools and principles to achieve this objective. The approach used to design space in
pharmaceutical development, in which the relationship between the process inputs (material attributes and process
parameters) and the CQAs are assessed and described, can be applied during TTP management (2, 6, 16, 17). 7EHAR#%
BIOH (TTP) ik, W (FZERERTT) MAMNE (FEEEBE AR pB IR HRE.
AR B 26 R AN X AR R0 . ICH Q8, Q9, Q10 A1 Q11 #&4f T T E Al A M LA 3k it ix
ANEAR. 4RI Bt S EAE D7, b T2 (REEM T 2280 5K ER 1T

(CQAs) IR AT 1 VR ASIA, WTLLHT TTPEH(2, 6, 16, 17).

As applied to technology transfer, QRM should cover the risks involved in the process being transferred from the SU to
the RU as they relate to the maintenance of product quality (meeting the defined specifications or quality attributes) or
the performance quality of an analytical method (depending on the stage of qualification or validation). N FH7E i AR
IF, QRM R4 a5 A\ SU #6823 RU B T ZAH KRR, IEATSRE = mBEA R (FFatEnr pEirikain

BEM B 50 rkrtERe iR (BT ERABERIE I B A%,

This technical report only addresses aspects of QRM that are specific to technology transfer activities. PDA has

published several reports on QRM to which readers should refer for further discussion, analysis, and practical

applications of QRM. The main tenets are detailed in PDA Technical Report No.54-Implementation of Quality Risk

Management for Pharmaceutical and Biotechnology Manufacturing Operation (7). iX AR A R4 T H AR EBIE
A KK QRM. PDA KK UMK T QRM iy, HMAeA &t QRM BRIt o lskbr i
Mo EZRIEMTER PDA BORREZE 54 S-Hl 2GMAEHER A BE R iR KR B RHAT (7)),

5.2 QRM in Technology Transfer AR &E# 39 QRM

QRM principles are broadly accepted in industry and are enablers of the pharmaceutical quality system. The primary
purpose of QRM in biopharmaceutical manufacturing is so identify and evaluate modes of product or process failures for
the purpose of ensuring product quality and patient safety. The benefits of QRM in TTPs include leveraging information
from the design and qualification stages to provide information back to process validation activities as part of continuous
process verification.

QRM [ JUI£E T AR ) 2 42 32 0 HLAR E 1 2 i AR &R . QRM AR AR ) 245 287 v 1) 2 2 H B2 TR AN
P B T Z R R, DL O™ i SR AR AR 2242, TTPs o QRM [ 4 Ab G 8 H I BEHH AN A B B 1
5B RO ES: T2 A —#0  T Z8R IS 5 S .

Applied to technology transfer, QRM may be used to evaluate risk associated with each step of the project as well as the
impact of the new product/process and related raw materials on existing products and/or facility and process controls. [
TEHOREERS T, QRM BT LA TR A6 550 F AR SRR AR, AT DA77 i/ L RIS A 07 R Bt
it A T Z A5 A OC ) BR

The purpose of QRM applied to a TTP is to review the proposed transfer of manufacturing process to ensure that
potential risk to the patient regarding the quality, safety, and efficacy of the drug product have been identified and are
adequately controlled.

QRM RIHIF TTP HJH R H MR RIHIE T, IR MR A REAR IS BN BT8R XU
RERE BRI AN TE 7 F

Specifically, this QRM should ensure that:
HARHL, QRM [ 247 f:
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The sources of variability that have the potential to impact CQAs have been identified

RE A IR XT CQAS A ¥ 7E R ) A AL AR A

e The appropriate risk mitigation strategies and controls have been integrated into the process to minimize and
control potential change-related hazards that could result in the production of batches that do not meet
predetermined specification/CQAs

o CREEIE A UG ARG S AT 42 | B B L Zrh DABRARAIZ VB AE AR B AR R a S, X EE S FHUE
PEEANTT & TUE B 5 E AR THE/CQAS

e All critical unit operations and associated quality and critical parameters that must be controlled to ensure final
drug product quality are identified
o T REE R ITERAE MM S B BT B AN SRS B 0N AR, DA R B5e 24 24 it Y DT B A1 3 S HF

The expectations of such a multidisciplinary QRM review of the proposed commercial/development process are:
XfF DR T2 82 8 QRM Hi X I8 2

Ensuring that sources of variability that could impact final drug product CQAs have been identified
B DR AR 22 5 R 5 24 24 it CQAs HA) ] AR PSR U

e Ensuring that appropriate risk mitigation strategies and controls have been integrated into the process to
minimize and control potential quality hazards to the patient

o TAOREIE A AU PR SRS AN C AR & 2 T 20vh DL/ B0 N B E B e

e |dentifying critical unit operations and associated critical parameters that have a high risk of affecting CQAs
o NI XU AN CQAS SR B B TTHR A FIAH G 1) KBS 4
QRM should address at least:
QRM Z /bR EH
e  Processing operations and parameters (including batch record instructions)
TZHAEMSE CBFEAA184)

Impact of new equipment, facilities, and supporting utilities (e.g., clean air, WFI, cleanrooms)
BRI WA BN O CELanyd i 2, WIRL RS ) 52

e  Potential for contamination from internal sources

KR T 58 B A5 e
e Potential for contamination from external sources
o CRIET MBI LETT Y

e  Training of management, engineering staff, operators, and QA/QC personnel on the transferred process

- WEBLTZMXKEREE. TREAMN. #1EAN A QAIQC A Gi#EATHE I

QRM must be focused on key areas such as:
QRM L ZiAE H7E SR B ek, EL

Identifying critical unit operations and CPPs that could be impacted by the transfer
PRI ] BE 2 WL M N 1 B PR T #R A AN CPPs

Identifying potential for contamination from internal and external sources
PBIIR B A AN P TR A5 G

e  Ensuring that batch record instructions are adequate to document operations and control human variables

1 FAORILAE P28 A% Tl st/ A a il N B AT A2 e R 05 1)
5.3 Stages of QRM in Technology Transfer ¥ R## 5 QRM I ER
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The stages of QRM in technology transfer are as follows.

FAR R+ QRM KB BT :
5.3.1 QRM planning QRM it%I

The technology transfer team must establish the context for the TTP. This will include the identification of internal and
external factors as well as which QRM tools to use. External context may involve competitive, financial, regulatory,
legal, environmental and cultural aspects. Internal context may involve company policies and procedure, system,
operational objectives, personnel training and knowledge, available resources, and culture. A governance model,
including responsibility and accountability assignments, must be developed in this step and include the matters that are
subject to risk-based decisions. The risk determination of the subjects will provide the group with the necessary
awareness of risk. A policy for enterprise risk management should be in place at this stage. Requirements and constrains,
goals and objectives, and key performance indicators (including the success criteria) must be determined and agreed
upon. The technology transfer team should be skilled in basic project management to design a plan that takes into
account cost (including material and personnel resources); scheduled (including supply of the product being transferred,;
scope; technology associated with the project; and the quality, safety, and efficacy of the product.

HORER BN L AT S TTP IS X AIEHE N AMES R 3= LA IR RT QRM L H . AMEHEEA] e J 38

Feo WA VEMLL WL MEEAISCACTTIH . WIS T RE AR BURME R . R, 28 Hir. AREIM
FR L TR SRR AL . — SR HR BRI DA 20 G A0 A SRS L 00 A0 SR A B B At LB 455 0 25T 4 XU
AT RS 55 o AR RS 58 1) T 55 22 2 T AR ARl B2 1) RUR: R il o 7 24 7 R Y B A S 4 ) % XU 8 BB

R AR H AR R B PAS O G R AR (B35 BT AR v ) A0 Z5LAE L B B0 8 AL T o 50 AR T % T AR 224 ik AR
WUH AR, SO MRS (BRI RED . IR RIS EERD . JEH . 3TH AR
PIFEARFILG i )i A R TR

5.3.2 QRM Implementation (execution and control stage) QRM SEhfE ( 1T FNIZFIFMER )

It is not expected that many risk management activities will be performed during the execution stage. A rigorous
planning stage reduces the need for decision-making during the execution process. Processes where contingency plans
(e.g., use of alternate suppliers or contract manufacturers) have been developed from the beginning may help to manage
new unforeseen risks. The same risk assessment tools and control mechanisms must be used to manage those new risks.

It is important to monitor risks and factors affecting risks to ensure that the initial context determination is still valid. 4
R AEPATH B R 2 B RS E FAT N — A& B THRI BOd b ST R i e 7R oK. R
WIAER I T Bt K1) CRE an s B & AR 0L 38 i (R R 7 D) 1) T 20 0% 365 B BRI AR 0 JRUR: o 06 254 FH A [
PR PR 1At T JEL AP 25 I AL o) A TER R i ) RIS o BRI DX B RS 52 i) [R] 3 %) T R UE fie ) ) R SR B AR AR AT 52
AR .

5.3.3 Project Closure QRM 1B &7 QRM

This stage begins when the goals and objectives are fulfilled. Benefits, whether tangible or intangible, must be identified
and communicated by the project leader to the project committee during this stage to allow the organization to improve
future projects and avoid recurrence of problems or create contingency plans. This closing stage is a confirmation of the
appropriateness and risk tolerance of the organization’s risk management policies. XM BCE H bR A1 Bk B I IT46
T T BTGV i R s A 06 Z0AE LE B B e HLeh 0 H B B 50 H &R Ao VgiE, A o VR 2808 R R B 35
IR 3 A PR A ) R B S N Bt R T 5% TR B A E 20 2V VR BB 3 PR XU 7K 32 T

BB

QRM performed correctly during the development phase may mitigate inherent hazards and reduce the criticality of this
step. This is true provided that the risk assessments are thorough and define the impact and uncertainty of each step of
the development phase, process, and specifications.

FERE A I BOERIT . QRM REFEAR P AE KU R I/ IN X — 2D A PR . = ARG PP At 2 A1 (1 1T EL e A B 20 01 &
B Br. L ZANJE bR S RN VERT X E R

5.4 Risks of Technology Transfer AR AR

Often, poor attention to its objectives (e.g., process specifications that are too tight or too broad) destines a TTP to
failure. Technology transfer can affect drugs and patients. Consequently, in all technology transfer activities that a project
team designs and executes, the team needs to keep in mind the scope of the technology being managed and the potential
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impact of technology transfer failure.
W, A EAR CEEanR R EOR T ) T2 SRR 2vEE TTP R . BREEAL 23 5000 21 24 il IR N
g, R B H BIAB AT B EOR RS o, [ BA 5 ST T RO B0 A B 90 R 52 AR 1 2R IR TR FE 52T

Some common risks that are often overlooked and can negatively affect the TTP are:
PATR A& — S8l 2 AH 256 TTP it AN RS20 ) — XU -

e  Objective that is not clear (or clearly defined)

HARAEM CABIED

o  Objective that is not properly communicated and/or shared
B BT A A IR AN B S H AR

®  Objective that cannot be operationally translated

A L TCVEFAL ) H br

e  No assessment of the effects of changes to the objective

B H AR S R PEAG

e  Lack of change control

B = AR B el

Among the risks to be considered prior to embarking on a TTP, regardless of its scope, are the cost of the project and
potential return on investment to determine an acceptable cost/benefit ratio based on internal RU and SU targets or
criteria.

ANVETGHE AT, 78 TTP JFAA 2 A 75 2275 18 B KUK 2 BT H #48  FTE AE O #EBE al4l, AR4E RU A1 SU B H bk
BARAESR TR E P2 52 O R A L
5.5 QRM Concepts and Approaches Used in Technology Transfer

ERAREZPERN QRM B2 MGE

QRM tools used in accordance with ICH Q9 can facilitate the deliverables for each step in the TTP outlined in this
section. The ICH Q9 briefing book also provides general templates to use for QRM. Table 5.4-1 outlines the application
of QRM concepts and approaches at each step.

A 1ICH Q9 il QRM L HmJ LIEidtix & Fh 5 i TTP I — P RnI 22T . ICH Q9 L p5 T th g4t 7 1f
Fl QRM K61 3R 5.4-1 5| T 4525 A8 i) QRM MR 772
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Table 5.4-1 QRM Approaches at Each Stage Gate of TTP
R 54-1TTP B ER{ERAM QRM F3iE

Stage Gate Strategy Analytical &QC Regulatory Process Facilities/Engineering Risk Management and
B ER Rig Testing B Iz it/ T2 Components
S QC Mt K EBEMER
1 ) Perform preliminary risk assessment prior to beginning late-phase development using risk ranking and/or preliminary hazards analysis approach.
P_Il_t’;]nlng T J5 B0 T A6 A P R HE 3 R BT A 16 5 43 W T3 VR R AT 28 10 XU P A
Xl
2 ) Update preliminary risk Update risk assessment Risk mitigation through Update risk assessment Update risk assessment Update risk assessment
Process Readiness assessment (transition to (transition to PHA) for service level agreement (transition to PHA) for (transition to  hazard (transition to  PHA)  for
TZaEEME preliminary hazard SU and RU readiness for (SLA) and quality manufacturability of late- operability analysis RMs/components, including
analysis [PHA] 5141  analytical method transfer agreement between SU phase development [HAZOP] for operating assessment of the impact of any
A EAE (F% (AMT) and RU process N G T & T2  process at manufacturing changes in the suppliers or
e Z ) e E i EHRRIEA (R PHA T I IR 55 KO B B0 RORTAE PERE BT AR site manufacturing sites of the RMs
[PHAD 4, Jy SURIRU 58 (SLAY A1 SU Al RU VFAl (i) PHAREH)  NE™IPTH AR L2 Oy JBURH 4150 51T K T £
W HE & AT T RS TR T A B R R ITAL CFeoNfe () PHA 40, BRIt
(AMT) i £ 5 A MR M 4 B SR R b AR B A R Y
[HAZOP] e
3 Review and update risk assessment/PHA from stage gate 2 if necessary.
TTP Implementation & Mitigate identified high risk.
Quialification B A% AN 3T USRS IPHA, 10 R 75 2 M BE 2 TP 4R .
TTP SEHEFIERIA AT S 50 0 D o
4/5 Convert PHA risk assessment from stage gate 3 to FMEA/failure mode, effects, and criticality analysis (FMECA) risk assessment, including reevaluation of risk ranking after
Licensure | risk mitigation plan implementation.

Manufacturing/Project
Closure
o] /HliE/ 1 B R

W B 3 1 PHA RS Pl A FMEA/ R TR,

Update risk assessment
from stage gate 4 for
commercial process A
Mg 4 Bl TZE
B RS PPk

Complete risk assessment
for SU and RU readiness
for AMT

2R SU A1 RU ) AMT
A RS PR AG

Risk mitigation through
SLA and quality

agreement between SU
and RU

i@ SLAFI SU 5 RU
PR B 2 B S B IR

Update risk assessment for

manufacturability of
commercial process

T T2 Rl A
BT R 1T A

Update risk assessment
(HAZOP) for operation
process at commercial site
T ST 1 Ak 2R 7R 4 A
T Z M X & T A
(HAZOP)

AR CHEPESI T (FMECA) JUKLIT S, 45 UK M R S 0 S P TP

Update risk assessment for
RMs/components, including
assessment of the impact of any
changes in the suppliers of
manufacturing sites of the RMs
N JERT2E 73 B ET XU PR A
ELFE VT Ak A S 7 B JEUREAE 7 b
R ST R R R
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5.6 QRM Planning QRM it %l

As a company begins to apply a QRM approach, the first step will consist of providing training to personnel involved in
GMP operations to familiarize them with ICH Q9 and the principles laid out in the document. As a result of the above
approach, technology transfer team members, trained in the QRM approach, will act according QRM principles and tools
throughout the life of TTP.

YENRIFFEE R QRM HEHIAFIKYL, SH— B A GMP MHCHAER R T, M2 1ICH Q9 X 3¢
PRSI A DGR . VBN R VERIEE R, 851 T QRM ik MIE AR ELFE AR 52 e84 QRM Ji I AN 75 72 5%
WIAERE R TTP A v i

It is highly recommended, as a second step, to set policies and procedures determining the use of various qualitative and
guantitative tools and their application. To select where first to apply QRM, companies may consider implementation of a3
QRM for a particular product or family of products. If this method is chosen, special attention must be paid to avoid the

creation of different layers of compliance. 25— = EEHEFERI € 75 51 RIRR 7 okt 58 75 A0 A 1) % b M e & T R DA
MR o ik FERILTIEH QRM I, AW A] BERR 27 S AL — MREE 7 i s & ERH QRM. —
HIXANTEREE, MREREER KR — 3.

Finally, companies must include their decision for using QRM in the technology transfer strategy document at the project
start.

W, FEIH AR A B U H R 8% 7 S50 TR 5 B 2 4 A QRM.
5.6.1 Selection of a QRM Approach & —4 QRM &%

The selection of a risk management approach should be applied along the TTP. This approach will facilitate decision-
making at different points throughout the TTP while ensuring that all activities are performed in a manner that protects
patient safety.

PR BRI VR PR ROZ N AR RS TTP A b WIVER AR TAE TTP A AN R Ut ) P SRS BE ORAIE
BT NHAERS TN Z 2 TR N AT

To realize the utmost benefit from QRM, companies must adapt their culture, system, and procedure. They must shift
from a risk-averse to a risk-aware culture by creating procedures and tools that enable individuals to apply benefits from
QRM to the TTP.

FSLILE] QRM s KR, AFIDAACKH B ORI REMFET . A" LatEE @i 8 A G0 QRM 1
PEF R TTP BRI TR, PR 8 S A 2 3 g RS = R 34K

It may be helpful to refer, for project management purposes, to the elements of the risk management process as defined
in PDA Technical Report 54, 1ISO 31000 (project considerations), and ICH Q9 (process/product considerations) (2, 16,
18-20).

NTHHEHKHK, 2% PDA BAMES 54 5, 1SO 31000 (i HEZFETD A ICH Q9 (T2~ MitEH
T rh i XU E B AR R TR R IR A F B2, 16, 18-20).

5.6.2 Creation of a QRM plan #IE QRM it %!

Firms should develop a plan to implement and maximize the use of QRM throughout all operational systems and
company areas. This plan should be documented in the site master file and/or the master validation plan. /A =] & 24557

N RISR S AN B K BR FEHBAE T A 8 RGN A RIVE A QRM e IXANTHRIR B sRAE L [ 30
BRESE E v

A roadmap must be designed from the very beginning of the project to ensure comprehensive project management,

including the risk assessment steps below. The roadmap for QRM implementation should be established as a holistic

approach rather than a project-specific approach. It may be helpful for the technology transfer team to refer, from a

project management perspective, to the elements of the QRM process as defined in the literature (2, 16, 18-20). fEUiH
W1 — A 5 P DA ORI o B 2 ) KU TPl AP RO SR S UH A B . QRM S 5 BB 24 1 O AR5 1%

AN RFIR I H B 7 VE T A N —DITH & A R U, BOREANASH R (2, 16, 18-20)1) QRM

FEFF e R AT A B

Successful application of QRM in technology transfer requires establishment of a QRM plan early in the TTP and

(AR T2 ARASH, 4 T &)



formalization of the plan (where applicable) in the technology transfer protocol. The QRM plan should describe the
TQM tools to be used, the rationale for their selection, the risk ranking/filtering criteria to be used, and any underlying
assumptions. This document serves the following purposes:

FERARFAL T I NH QRM ZORAE TTP I —4 QRM &I, JF BAERARER I itk etk G&

M) QRM THRIN i ZATHIH) TOM TH, GeFef iy, 4 A U HE P /70 B AR AE AT 4] 3 A% 1) 4
Wo XA LT HE:

e  Aligns cross-functional participants regarding the basis of the transfer team’s decision-making

BT HR/NARI R, KEEIRRERN S 5H 4 alk

e Informs senior management on project analysis, risk identified, and mitigation plan
R GCE BN ST H 2 by TR B0 AR ATV Bk T )

e  Ensures consistency over time as ongoing development or validation information supporting the transfer is
used to update risk assessments and influence future decision and/or activities 4 J& 48 37 #5558 1T & 556 IE

5 I P T BT RS VAt M 52 M R R B ke s R BRAT S, Wi ER FL RS IR IF) A — Bt

e |dentifies participants and their responsibilities in risk assessment

B e M VPG 2 5 3 S LR 5T

e Defines the responsibilities of the applicable management teams or functional leaders that approve risk
reduction activities and authorize acceptance of unmitigated related risks. The technology transfer team must
define the criteria for selection of management teams with oversight of the transfer as well as key stakeholders
accountable for the overall success of the project. These teams and individuals provide appropriate sponsorship
of the project and secure resources for QRM activities (in addition to other transfer related activities), and they
must be informed of or approve critical risk acceptance decisions across the entire project. These teams and
stakeholders should be identified on a master transfer plan. & X 3% £ & 2 [ BA B ER BE 40 3 I ER BT, AihAT]
P AT RS B AT 9 HHR B 52 R TH IR B R o FARIEAS 11 A 06 Z500) 8 Ak e 48 e 7 4 D 30
H B A RS T ) S B 52 7 N 0 B (AT A e B b v o X AN EIBAAIAS AT H 32 6t 1 & & 355
TR OR QRM VGBI BT CRLHE AL AL A WG S, T HABATT 06 2504 308 2R it o 864> 10 H 2 2 g 5%
B R332 g o X LB AN 2 2 NN BAERE RS 0t Rl b e W

The QRM plan should define criteria for identifying critical risk factors and hazards so that senior management is
informed of critical issues and their status and remains informed.

QRM 14l 724 P A XL R 3R f 7 52 SURTAE, 5K B B LA T ARG R DL BT IR, JRRE R
T

Risk assessment teams, as part of the technology transfer teams, should refer to the master technology transfer plan to
ensure that the proper stakeholders are used for the risk assessment. The QRM plan should also define criteria for
identifying critical risk factors and hazards so that senior management is informed of critical issues and their status. 1£A
BORFERL BN — 037, UG DAt [ BA S 2422 HOR B A% T2 1R R A DRk 538 1 32 2 A\ P 7E XU A o
QRM 81 1 7 224 i 5 R 31 O X PRI 30 R 8 T OB v, X s S B B 1 R B S DA S IR S

It is recommended to define project triggers and milestones for the TTP based on general QRM concepts. It is also
advisable to evaluate the transfer environment using the volatility, uncertainty, complexity, and ambiguity (VUCA)
model. The VUCA elements present the context in which organizations view their current and future state. The VUCA
tool can be used in strategic leadership environment to present boundaries for planning and policy management. QRM
tools will be preferentially used from a project perspective. The roadmap defined at the project level must include
triggers for all stages: planning, process readiness, qualification, and licensure and manufacturing.

RAEH A QRM HEZ BN TTP & I H il as Al AR . K5 5781k AHENE. BRMERERITE (VUCA)
B T R IR B 2 IR ). VUCA JoR AR 1A L5 S H BT SRIRS AL 35, VUCA T HATLA
B T kg 51 5 A5k S AR AECR A H I SR . QRM T B M —ANIH (194 gt e . 7RI H E T
& SR B BT FTA I Bl s TR BRI S . BN VERT A .

5.6.3 Identification of QRM Personnel iix€ QRM A 5
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Stemming from the previous concepts, it is reasonable to include the determination of the risks and risk tolerance for the
project in the goal of the TTP team that is composed of the transferring and receiving operations, quality, and enabling
functional groups (e.g., finance, engineering, and logistics). Risk tolerance is defined by two considerations: the project
and the process/product.

VT Z TR, A2 TTP BIBAEY H AR i g 50 B B XU A RS A 32 B & S B, Hr e MG AE . BTE A
THREHIBN CEEang 5%, TAREIMANS 8D k. MBS HE T fE NPT 5 R : T H ML 2 b

At a minimum, the team should include representative from the process development, manufacturing, analytical
development, QA, and QC units. Special emphasis must be placed on including information that could indicate an
impact on product safety, identity, stability, purity, and quality. By using a cross-functional team, issues impaction
stability, specifications, and the use of analytical methods can more easily be identified and addressed. Failure to take
these issues into account can lead to transfer delays or even failure as there may be unknown factors related to the
change that could impact stability or drive a process closer to specification limits compared to its performance at the
originating site.

AN N MW TR HiliE. i it &. QA Ml QC #ITHIME. "REE /RN . H—. &
EVE L Al FEAR B A o 15 B8 R A SRR . Wi A2 ORI, ke E e, EARHER
AT 70 A 7 92 T TT DL SE 8 S RN TR . 10 B R R LSRR T RE 2 S BURR A B 5 202 R, (K ]
REAFTE 1578 TR G 1A AR S0 8] 2 R i A 1 B0 T 225 X St Y i 2 UL T 20 i b A ) PR BE

A variety of stakeholders outside the project team include local, regional, and international regulatory authorities. Patient
safety, through managing the risk to quality, should be of prime importance (2). Risk is evaluated by the diverse risk
assessment by the stakeholders involved because each stakeholder may perceive different potential risks, assign each a
different probability of occurrence, and attribute different severities to each other. It H [ B\ LA4M )28 Fl 2 AH < 5 BLFE
b, B XA AER A R B R RN, WA RS RERE B2, KKHEH SR 5 7 8
AN TR KU DAL T VR VR AL, BRI 2 AH ST T R S s AN AT AE AL B, 4t AN TR) ) R AR R A )

7 A ] 7 EE A

5.7 Risk Assessment X1 B& i (&

Based on the overall project knowledge and the initial tasks agreed on and completed, the same systematic process for
the assessment, control, communication, and review of risk described in ICH Q9 to identify and rank project variables
and inputs with a potential impact on the project goals can be used by the technology transfer team. Moreover, due to
quantitative output of the risk assessment, in which the risk is not only described but also ranked, a well-defined
decisional critical path can be properly identified. The financial and time requirements for each task can be assessed on
the basis of a scientifically sound approach, allowing for project management that is in compliance with regulatory
authority expectation.

AR HEAR T H R B ) [ A0 56 AT S5, FORFRS/NALRT LUEH] ICH Q9 itk Aty 4%, S %
SRS AH [ 1) 28 Gt REont 300 B A2 5 A 50 H B AR A 7 £E RE0A IS AN AT IR AHER o eah, BT U PPl e
AR ERER, WA KA IR IETT DAHRFE, — AW E SO RS OS8R B A T AR S 11« BEIMESS I
ot 55 A 8] 75 5K AT AZERF 27 1 77 V3l B BEAT PRAG (0000 H B BT Sk R E A I .

The deliverer of the TTP should provide criteria and information regarding hazards and critical steps associated with the
product, process, or method to be transferred, which will serve as a basis for a QRM exercise.

TTP HIACATE B R BEE R AL (0= 0 . L 2B AR faH MOCHP RIS BARME, X 2SR QRM iy %:
ﬁm o

Risk assessment is completed by comparing each step against the CQAs to determine which ones require further
characterization or assessment of historical data (if available). The application of a risk process considering process
development allows for scientific understanding to identify potential parameters that may affect the process CQAs. This
can reduce the number of process steps to be further characterized and provide a baseline for establishing independent
parameters during scale-up or transfer.

PR PEAL ) 5 GBI ¥ R0 5 CQAs FLBOR kg M — 30 7 E it — 20 85 e miPAG P shfidls (anfa Do AR TR I 78
B ER T 20T, SRR T CQAs AL ZHBeA R AR H AR . XFER /D EZ it — D% E
I LZDYR, T REATETBOR B 78 I 1A) G ST S r S A (i e

Identification and scoring of risk factors and their associated hazards based on predetermined severity and occurrence
criteria should result in a comprehensive list of activities to be completed to facilitate the successful completion of the

(AR T2 ARASH, 4 T &)
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transfer. The product of these two criteria provides a risk-based means of prioritizing hazards and risk-reduction
activities. These activities could include additional characterization or validation studies, facility modifications, or
acquisition of new equipment or expertise. Input from the technical subteams and other SMEs should establish a detailed
understanding of the effort and time required to complete the identified items. JXUK: Rl 1~ (IR B AT 20 DA B 356 T i ok
JE B VRN R AR AR AE AR S e A, Mz AR E SR EITES) WEETIER, DB R IR 58 i .
KPABRAE R ah AR A 7 T KUK R 56 75 18 G T AR FEAIRAT AT ko IR Gyl P S 2 AR A A1 1) 25 72 B
BSAERTFT . WOt e RO e BT 2. BORTHIBAAIIAR SME [N B4 fe 2 — N0 i € I H P
FRYESS TR) R 5% 1 V40 PR

5.7.1 Types of Risk Assessment X| B 1 e B4 f 25

The RU and SU can decide on the particular parameters for choosing the type of risk assessment. Indeed, the team could
decide to use all of them to assess risks. The following are three possible types of risk assessments:

RU Al SU AT bl FLAK B B B UV (K08 . (008, DAY DAl o PP T ok b A PR . DA =
TR KR A 7

5.7.1.1 Risk Assessment 1 X P& iF(d 1

A risk assessment can be performed to include the identification, documentation, and risk assessment of the product
attributes and of the CQAs and their target ranges. Individual quality attributes are assessed to determine their impact on
product safety and efficacy as well as performance characteristics that affect safety and efficacy (e.g., stability,
pharmacokinetics and clearance along with immunogenicity). This assessment helps determine the ranges, the basis for
these rangers, and the potential impact. This assessment also provides reference to the data for each product attribute (if
available). This risk assessment is a living document that needs to be revised throughout the lifecycle of the product to
take into consideration and properly evaluate all of the changes that are happening. 47 KUK P4k AT DAL 35 77 i 1
A1 CQA JH HARTE E BEAT IR . DX PPl o o B — B Jm R EAT VPO DA E BTN 7 il 22 A PR AT A &L
PE RS S 22 e PEAA S O VERE R AE CELAnAS e ME, 293l Jy e M e J5ivE TR XSSPk 35 Bt e Y
XL A JE At AL RS o SRRV AG AT IO RER ™ fh m VeI IS5 80 35 (). RV — 1 3h
RO, T A A L P AR B G R R R AT A

5.7.1.2 Risk Assessment 2 X P& (d 2

A second type of assessment uses a system of risk ranking and filtering in which the individual process parameters and
noncompendial raw materials are evaluated for their potential impact on product quality and process consistency. Results
from these risk assessments can be a guide to the level of process characterization needed to understand the impact of
each process parameter on quality attributes and process consistency. The intent of this assessment is to provide a risk

rating from a product quality and/or process performance perspective. & — Ff XU DT At K FH — /N XU HE 7 A7 128 1 &
G, MEIZRGET SN LESHMAEL JFR ™ i E M T —

BVERI R AR 2B VPAL o XX KRS PEAG 1 &5 SR T DR T 2R KRR R T, 12 L 2R K 7R B A T
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5.7.1.3 Risk Assessment 3 XF& ¥ (& 3

A third type of risk assessment is an inductive risk analysis designed to identify potential modes of process failure
associated with operations parameters that may affect product quality and/or process consistency. This assessment should
include risk identification and prioritization and a mitigation plan. It may also reduce the amount of additional data

needed to complete the TTP. 5§ = Fft KUK PEAk A — AN GRS 43 A1, 5 FERF 8 1T RE 520 it ot B AN/l T 2 RF i
MERAESBOH I TER) T 2R o X PR IT A5 B 24 A0 45 XU TR RIS HE 5 DA R RGBS BT Rl X PP Aty
WA LR 5E R TTP B Ao & .

5.7.2 Risk Assessment Tools XIp& T TH
Some risk management tools mentioned in ICH Q9 are (16):

ICH Q9 H4i 2] iy MR & P T H A7
e Basic risk management facilitation methods (flowcharts, check sheets, etc.) FEA K EH 7vE  (RFEE, K
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RE)

FMEA RIS FIRZMT 738 (FMEAD

FMECA R, s FOCEE 2041 (FMECA)D

Fault tree analysis JJEA 4341 (FTA)

Hazard analysis and critical control points (HACCP) f& 3/ b fl oG 4% 5 (HACCP)
HAZOP f& % 5 Al #A/E L0 Hr (HAZOP)

PHA L fGE 70 b (PHA)

Risk ranking and filtering XU Hl /3 A1 i &

Supporting statistical tools 3z # V£ 4 i T A

QRM tools are useful in prioritizing transfer team activities in two ways: 1) they provide the means to quantitatively
rank (prioritize) and filter risk factors and risk-reduction activities across the entire project, and 2) they provide a means
for documenting risk-ranking criteria and rationales for prioritization Application of QRM tools can assist in identifying,
quantifying, and prioritizing risk associated with the TTP. However, the output from using these tools is only as good as
the information entered, so it is crucial to ensure that the risk assessment is performed by a broad cross-functional group.
QRM T RAEMANJ7 HA AR e i B # 0 H AT A I 1) BAT AT H U R -3 FH A XU (9 47 32
7R (DUEHRE) Mk, 20 AlfTseat 7 XUHEF FIbraERRSE 100k, By QRM RIS
AT LA B TTP AHSG RS 1) e AR i e . SR, XL T HMSE R Re 5E B —FEL, Al
PR Z (15 Tl RE A1 A SRAT XUBS PP At 2 A1 B

PDA Technical Report No. 44: Quality Risk Management for Aseptic Processes and Technical Report 54:
Implementation of Quality Risk Management for Pharmaceutical and Biotechnology Manufacturing Operations provide
guidance on how to apply risk assessment tool to pharmaceutical processes (7, 21). The ISPE Baseline Engineering
Guide Volumes 1 (Active Pharmaceutical Ingredients) and 7 (Risk-Based Manufacture of Pharmaceutical Products) are
other potential resources (22, 23).

PDA FARCAF S 44 5. T T 2B E PSR 54 5 ¢S24 AEYIEORA P BAF 1 o 2R 2
s, i epks KIS pFAIs T2 T2t 7185, 21). ISPE 26l TREIERS 1 (R MG 7 O
T 2 A7) 2 HoAh rT BB (22, 23).

5.7.2.1 Risk Ranking and Prioritization X[ BEFE L EHER

Following completion of the site selection process, the product to be transferred and the recipient facility may be
evaluated using a risk ranking and filtering (RRF) tool. The RRF tool is used to determine potential risk factors and
hazards across all aspects of the transfer, such as adequacy of the recipient facility quality system, introduction of new
raw materials, or process changes impacting product stability. This method provides a highly selective list of risk factors
and associated corrective or preventive measures that reflect the priorities, constraints, and available resources of the
transfer team.

EHEE RS RS, T DME XS HE P A GfE (RRF) TR FRFERS 7= AUy witidt A7 oAl . RRF T HJ2H
T E e #  T7 THVEAE B RS R T A E T B, andse T SRR R B sE Ak L B JEURE B SN BB i AR E 1R
TAAT o %7V R RO AR DG TP B A IS T Bt T sk R AR, Re RS AN IR S . TR
il AR B

RRF typically includes application of risk-based scoring criteria. Using resource, financial, or time-based scoring criteria
will enable the transfer team to prioritize risk factors using multiple filters. This method provides a highly selective list
of risk factors and associated corrective or preventive measures that reflect the priorities, constraints, and available
resources of the transfer team.

RRF 38 6045 B B T RS (04T 40 A BT BEUR . B8 S mlin 18] 14T 0 btk 1 1 5 78 /N AL e A F 22 B i B4 45
PR Rl SE R o 2771 KU BRL -7 MR G R TR B A RS 4R AL 1 s e B ki 9136, e I WL RS /NG
et BRAFIA] H Bk

Scoring transfer-related risk in aggregate can be helpful given the broad range of hazards evaluated across multiple
disciplines and the difficulty of evaluating multiple risk assessment (conducted for each individual problem or event)
separately. In addition, performing this risk ranking exercise using a high-level, cross-functional transfer team (as
opposed to technical subteams) ensures that prioritization decisions are made at appropriate levels in the organization
and with representation from multiple impacted stakeholder groups. The risk ranking can be revised based on the results
of the risk mitigation actions implemented. An illustration of this process is outlined in Table 6.3.1-6: Risk Analysis. *

PR A KBS HEAT M AAST 20 A B A, AT RASS )2 (K 2 22 B S8 35 PP A DL 24 U P4l 21 6 PR AR
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AEEE CuBREAN B BB A FREAT ). BRAN, (M — ANk BHIRERIAE RS L G TR T/ D Rk
A7 RS FHE Fr RS 1 DRad 24 200 A L 2N 2 A 52 20 M 2 1A AR R DB LS o o RS HE Y AT AR U P
RATARIPAT S RAEAT IR XA WP L3R 6.3.1-6: MIBZ 4.

For example, the transfer team may identify several unacceptable hazards and many less critical hazards but lacks the
resources to sufficiently address all risk factors within a given time frame. By applying both risk-based and resource-
based filters, the team can quickly narrow down the list of risk-reduction activities and focus on only those high-priority

risks that the team has available resources to address. tbl1, #F/NH T RERIL T BN A AT 2 10 /G FE AR 2 IR o%
BEE, HERZ EBHTIRAREH B AR I R 1. /N [ I 28 3 UG Ao R 1 i
JEAY”, e IR D KU FRARAT NP 2R IR v SR AR e e I e 2 1 RS

Performance of this ranking exercise by the transfer team is critical to ensure that resource-based prioritization decisions
are made with full consideration of transfer team priorities, resource availability, and budgetary constraints. Generally,
the transfer team is better suited to make these decisions than technical teams with less cross-functional representation
and a potentially narrow view of general organizational concerns. #5#% /INH 4T I Fl HE 2 AR 3 <8 1), v DLARIE

FT BRI R RAEHIE T A NANE . AT HRIE AR R ) g0 2R Ak S . s s, #%
/N L HE RN G A X S g, BROAFOR /NI P BRI B D B S 2H 2375 R LT B
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The complexity of the RRF activity should reflect the complexity of the process being transferred. For example, TTPs
typically require participation from multiple units or require long-team dedication of specific resources. Filtering criteria
may be set up to reflect resource availability so that high-priority, cross-functional projects are preferentially selected
based on the availability of limited personnel or other resources.

RRF 17 NI E JPER Y A R T 2R Atk o, TTP J@H FEZ AN S 58k 75 ZHrw R MK
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5.7.2.2 Assessment of Regulatory Gaps 3% #l 2 EEAYIT &

An analysis should be performed to identify gaps between applicable SU environmental, health, and safety regulations
and those that govern the RU. It may be useful to create a list of all of the chemical/material inputs, outputs, by-products,
and wastes used and/or generated by the process to aid in the analysis. Risk assessment should be performed on
differences to determine their potential impacts on the TTP. The differences in regulations between regional governments
could potentially impact how materials are handled, stored, and disposed. Areas that could have an overall impact on
how the materials are handled or processed due to varying regulatory requirements and to QA, technical, and
environmental, health, and safety considerations are:

RITFE BRI A SU &M, RN Z 2V 5B RU VAR A 2257 . 0 T2 AN el A g 4L
IR PR BRI S — AN IR T B T RE A T o RS PR AG BE 24 B 0] 22 57 0T e LA
FouF TTP BMERCHA o 7 BURF 2 18] BV 22 53 P Re oot ) A B L i A7 MILAL BRADRHAT W CERE A o DA AN TR Y
VEFLESR A QAL BRI, ARREL 2258, KA ey & B sl i BRI SO R 1) 77 THT A4 -

Occupational exposure limits BV % 72 BR A4

Compound hazard categories 4 =L &Y Fh2%

Fire/explosion regulations 5 2k [97 4 4% 151

Personal protective equipment requirements i~ A5 37 ¢ i 6 23R

Regional bands or limitations on compound classes £t #4125 i) () 1 [X 4447 1 ok PR ]
Waste disposal requirements &4 4b 3 75 5K

®  Environmental assessment requirements 45 -4t 75 3K

5.7.2.3 Assessment of RU Readiness RU EZ RS IE ML

The SU and RU need to evaluate the RU’s readiness to perform the chemistry as part of the risk assessment. This may
involve evaluation of the RU’s experience in performing the types of processes described by the SU. It may be useful to
rank each of the reaction steps from easy to complex.

PER R PR I — 8678, SU AT RU /5 ZEPEAl RU XTI TZHERIRE . XTRe W LoEl RU 7E3U4T SU
PR X R T ZRG R KD [ N ) B 2 2 % AT HEFy 7T e 2 A I
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5.8 Risk Mitigation XL B &

To accomplish a successful technology transfer, QRM must be both efficient and effective. Efficiencies in prioritizing
transfer team activities, identifying resource requirements, and establishing meaningful timelines can be realized through
the tools used for risk analysis.

BRI FE AR RS, QRM e Z R I 2 e R A R0 o BOR BIBAE BRI Se e . B € BUR R SRS =
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5.8.1 Experiments to Confirm Key Process Parameter Ranges ifIAR#E T Z SHCEE ISR

The purposes of the experiments during the TTP are to confirm key process parameters and fill in the gaps identified in
the risk assessment. The experiments are not designed to redevelop or optimize the process.

TTP JIE] A SE50 1 H B2 00 O 8 T ZSHOM GRAN RS PR A LR ZE 8 o X W8 S0 AN & BT SR BUFT T A BRAL AL
TEH.

Qualified laboratory-scale or pilot-scale models should be established, preferably at the RU. Depending on the
agreement between the SU and the RU, the qualified models may be maintained at the SU if they are not established at
the RU.

B IR S0 = AR B S B TR B, AU PE RU 7. ARAE SU A RU Z IR WM, Ak BB an 2R
BATE RUZESLIE, 7] RLE SU fRAF.

Experimental design and protocol are based on the established scale-down models and the ranges of the key process
parameters provided by the SU. Design-of-experiment methods need to be used in the experimental design. These
methods call for the use of raw materials from approved vendors that will supply the commercial operations in the scale-
down model experiments. The acceptance criteria should be clearly defined in the protocol. The experimental results are
documented in the summary report, and conclusions should be drawn as to whether the key process parameter ranges are
confirmed.

SCIGBCVHFITT AR T SU SRALH LI/ N U BRI OGS T 228, BT SR Bt A R A T sk ik
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5.8.1.1 Demonstration Runs IERR 4 3E 1T

After the key process parameter ranges are confirmed at the laboratory or pilot scale, additional experiments maybe run
at the commercial scale (depending on the complexity of the process) prior to process validation, such as demonstration
or engineering runs. Products generates from the demonstration runs must not be used commercially. 7t 5246 = 55 HH il A
Bk TESHGeR 5, T2RAERT T REREAT AN DAL R OIRYE T2 60> 25, HLaniEw]
PEAT B CRRIEAT . UEWIIEE AT 15 B AN T ik

For well-defined platform or relatively simple processes, demonstration runs may not be necessary. For complicated
processes, demonstration runs are suitable to demonstrate the scalability of the process at the RU. Demonstration runs

also help discover potential gaps in equipment, instrumentation, automation, utility, CIP, etc. X B & (1“7 & Bl A X6}
B T2, IEAMHEITAELTER . HFERNTZ, IEAMEITNFIEA T 2E  RU MO 2 AiE
(1. UEBAPEIZAT 5 — e H B R I 45 X3S BB, AR, CIP 57 e e,

A PFD based on the develop history report should be ready prior to the demonstration runs. The PFD should capture the
process and equipment flow, general process chemistry, CPPs, raw material specifications, forward processing criteria
(or intermediate specifications), sampling plan, etc. A protocol for the demonstration runs should be prepared to
document, at a minimum, the purpose, scope, roles and responsibilities, test plan, and acceptance criteria. Batch
production records must be available to document the appropriate operating conditions and any special instruments for
the demonstration runs.

BT IR P A5 1) PFD RS EIE IS T AT HE & F . PFD NS EHE TEME &N @AM 2. CPP,
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Intentional deviations in operating parameters from the target set point may be used to test process robustness during the
demonstration runs.

FEE WP AT o T LA B (5 R (A0 T RS, TR T Z 0T S0

Depending on how well controlled the CPPs are at the commercial scale, the CPP ranges may need to be adjusted after
the demonstration runs. The demonstration run results and gaps found, corrections made during the runs, and
recommendations are documented in a summary report.

Bk T CPP B3] RAFAERE, UEAMEIZAT[E vl BT 2% CPP YUl . IEWIMEIZAT G RAA I 22
PR IEATHREHMTHEIE . DU UG E S A e k.

Additional demonstration runs may be required if the recommended actions must be taken prior to process validation.
Demonstration runs can be costly. Cost and benefits need to be considered carefully in conjunction with the risk

assessment. 415 U 5 it ZBAE T2 IR AT AT, PTRERS BAUNIEMIVEZ AT . IEMIPEIBAT AT REAE B IR i
PER A RS 5 B B VP0G — AT A e

J_e/lﬂ%%?Ele SRR egé thB_E)IZ:p?EE* L}S?jl el Ek Mitigation, and Closure

To bridge the gaps identified during the initial risk assessment and mitigate the risks, data can be collected through
experimentation at different scales and/or data mining of the SU’s database. Jy 1" 4k £ 4] XU P14 A1 IR BAARG 22 8] £
ZERR, B AT OB 7E R [F RS S B A/st SU FOBAE TR TS IR MR R

Data calibration is a process to assess whether the risk-mitigation results are acceptable and whether the technology
transfer is successful. Data evaluation is not one-time exercise and should be incorporates into milestone (or stage gate)
reviews. Examples of stage gates are the laboratory-scale data review prior to the pilot plant testing; the pilot scale data
review prior the production scale testing; the data review of the demonstration runs prior to the process validation; and
post-process validation data review. i RHE & —FhEAO KRS FEAR 45 R & 15 AT LA AR B4 7% 72 5 DI 1 J7 1
AR IEA R — KRBTy, B SRS B R (BB ) T o BrBCT s 1A 78 i SE g i it
7St s B B s v i, A ARSI AT REAT P BeE A% L Z2RAERT BT IE RIS T B S . T2
OrIE J5 B H

Two questions need to be answered at each data review:

RS T A% I 5 22 0] 5 A 1] e

e  Are the data sufficient to support the mitigation plans developed based on the risk-assessment results?
Have the critical success factors been produced as demonstrated by the data?

O B A 75 A2 05 SRR AL T RS VP A% 45 SR B2 AR XU B A ot 2
TR BRI 3RS 15 A e

The personnel involved in the data evaluation should include the technology transfer project leader (or project manager);
experienced scientists and engineers from SU and RU; and representatives of QA, QC laboratories, operators, and senior
management. The data review results should be documented, and conclusions need to be drawn regarding whether each
milestone has been successfully achieved. Any action items from the data review team should be addressed by the
project leader/manager.

HHEVEIE N AR S AR BRI H 915 (S HZ2P): SkE SU M RU HIAH 456 AR 50N TR0
LR QAL QC skl s, #4F N A ZE AR, B di RIS RN 5, AMR EAGR T4 BLRRM
) E bR e RIE B S5 18 . ATART KIS [N A5 B0 AT 300 3 A5 200 3 40 2B .

Additional risk assessment may be needed after more knowledge is acquired through data reviews. When new high risks
are identified, whether these risks are acceptable must be determined. If they are not acceptable, new risk mitigation
measures must be developed and additional data should be coIIected This risk assessment/data collection/data review
circle continues until all risks are reduced to an acceptable Ievel EE A EZERG, T’“%E%ﬁ% P
WAl 2T KA E Ja , LA € X U A DI SZ . R EAIA I 32, H 2R R
DA PG A8 Tt A SR AN B iXﬁ‘RLBﬁWE/i&%ELI&%/i&?E %*ZE‘J?)E%%‘%%~E1‘&ETE%FE% T XU e
FEAREI TR 327K
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6.0 Case Studies &4 Hr

In the following pages, three cases are provided to show the application of the principles,
concepts, and tools of QRM to the TTP.

IR, FRATERAL 134 G R o=t P i ORGP SRR L M A T BN ] TR R i 1R
i,

The first case study focuses on the analytical transfer of a method, whereas the second and
the third case studies focus on manufacturing activities.

B ARONRET TR ERE, S R = A ROE SR T A PSS RS

6.1 Case Study 1: Analytical Method Transfer 1. 7 5iEHI

Although an AMT may occur at any point in the method and product lifecycle, analytical
methods are often co-transferred with the manufacturing process during product development
and /or after commercial licensure.

JEAETTEER A A A A AR AT B A o] B B A e ds , s 2 AE 7 F R ANk
AR IR, BB T2 AT R .

The stages of an AMT include a preliminary evaluation and preparation of the new laboratory
to receive the test method, development of an approved method transfer protocol, and
application of suitable statistical tools to analyze the results. the outcome is documented in a
method transfer report.

— AN TR R B FR R SZ 3 M T VR R SRR S AT WD VRS AR A, LTV T
FIRRAE, IZHE S TRXEE BT 0t 4 RADRAE TR AR S .

For all AMTs, the responsibilities of the SU’s and RU's laboratories should be established. The
guality and / or service agreement(s) should clarify all conditions and responsibilities. In
addition to the preparation and sharing of samples, critical reagents, and standards to be used
during the AMT studies, some continuous post-AMT testing (monitoring) should be considered
(4,12). Table 6.1-1 lists the suggested responsibilities for each laboratory and provides some
examples of how tasks and responsibilities could be shared by both laboratories during AMT.
P 3 M7 R A%, YN SRR T 32k 7 SR B s HHR BT o ot S AN E I 55 P AN WA
P A AIER ST . B 7O VER R e R S OSBRI bR v i ) il & AL 2, B RHIE
BT — SRR SR SRR (95D (4.12) o 3R6.1-1F128 T X SL = (IR 5T, FH28
B A5 123 R ST 1) P A SEEG) =5 A0 ] 3 AT 55 AR 51

Table 6.1-1 Suggested AMT Responsibility Matrix 73234 1 ({J R 5750 [

Laboratory Suggested Responsibilities

S A BURER 5T

SU laboratory « Assess feasibility/readiness it 1] 17 P£/HE & 15 1
LA « Compile QC/process data %i5 QC/ 1. 24

» Organize training, if required 75 2}, 465

« Establish the transfer package #3744 4141,

» Write transfer protocol based on requirements of both laboratories and
(AR T 2RSS, A T e &)
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knowledge of methods prior to transfer
WA X7 S5 2 R B SR AR I VERI R, R AT e VR /% 7 %
« Establish protocol acceptance criteria 37 i] 52 b itk
« Allocate resources for training and transfer study 43 Fth% I AR A 78
HhAS/
« Provide critical reagents and samples #& i 5cEa I ARE 5
« Provide troubleshooting support #2374
« Approve the transfer report LR 4R
R U laboratory « Review the transfer package i % # 1
Sk T « Define the transfer process, including training requirements fifi '€ ¥ #%
T, BHEEIIFERK,
* Inform the donor laboratory of potential issues identified (such as
different suppliers of critical equipment)
BRI AE ) AN B &G R A FD AR T s =
* Allocate resources for training and transfer study
53 ELEE YIS LA 7 (1) 55 U5
« Analyze transfer data *J # £ ZE 347 047
« Write the transfer report A2 1
* Inform the donor laboratory of the outcome of the transfer
iR 2P S R R T
« Approve the transfer report it 7 LRSI

6.1.1 General AMT Strategy 77 J7 1L 5% 5%

The strategy used for an individual method to be transferred and / or to support a product
transfer can vary depending on the exact circumstances. Options for strategies are illustrated
in USP < 1224> Transfer of Analytical Procedures (10). A comparative study model is further
described below.

P T7 R RO BRSRR 77 i e 7 ) S 2 B B AR B AN R T AR A SRR T WL USP<1224> 71 #
JIERIERE (10) o PCHE—DHR T X SRR

6.1.2 Design of Comparative AMT Test Studies 4 #7 /71845 LU GHIE 78 S 56 i 1

The AMT protocol should include a study design specifying method parameters to compare,
samples to test, justified acceptance criteria, and the statistical methodology to evaluate the
results (see Table 6. 1.2-1).

BT T IRRRS T NS B LU A S B SRR B AR S L 8 S B AT A
ALK G R G it 2707 (W366.1.2-1) &

Table 6.1.2-1 General AMT Design Parameters and Considerations

I BT TR RS (R SEES B T SIS T2 A

AMT Design Parameter Considerations

52 ARSI AR, A T E



TR RS S0 1

B

25

How many
representative
batches? - Matrix
approach (number of
different sample types
and/or batches to be
evaluated)

Z AR IR
2 RPN B AN AR
AN EAE D

How many replicates
per sample and
laboratory? (Number of
independent runs)
ARSI RN R
P2 OEnih
HOE6=)

How many
Intermediate precision
variability factors are
used?
KT 2 DA R
52

Two or three batches bracketing the expected active protein
concentration ranges could be used. The selected materials should
be representative of routine samples.

AR I TIE B AR 23N 8 SCsE o Firide RNy B AR
TN H R o

Retain samples, reference standards, samples at the extremes of

acceptance limits, stability samples, and/or spiked samples should
be used, depending on the situation.

RGBS, AR S0, BB R RS, 12

SE VERE S A BUINFREE o

For impurity tests, samples may be spiked or degraded so that the
level of the impurity is below and/or above the acceptable quality
limit (AQL) (and/or specification limit). If samples with a measurable
impurity level are not available, it might be necessary to prepare
spiked samples to evaluate the accuracy and precision of
measurable amounts of impurity/degradation levels during the AMT
studies.

XTI, T AEAE it A IR TR o R FL B A, A% KT
KT FEE T2 iR (RSARHERR D o W RAE #1525
(2T L E o2 | TR o1 PV N a0k T A T I K9 1 Ay =
DAPPATY 2% J5T AR e 0052/ 2R AR 7~ P s 2 ARG 35 T

If there are differences in the formulation, the range of formulation
differences should be tested. The rationale for the selection of
representative AMT samples should be documented in the AMT
protocol.

WRAETTAFAEZE S, B ALTT 22 e VS AT . T7 i i AR
FENERE 1% £ 2 bh SO RAE A T R

The number of replicates depends on the repeatability and
intermediate precision performance of the method to be transferred
and the desired confidence level(s) for meeting product
specifications. The AMV report and other related data sources (for
example, routine test results) should be reviewed.

i IR B RT3 5 D B B PR (RS 25 B2, DAROR T 7%
B AR AT T BAF X ) S R 2 B VSRR A e A A 5
Hells Cn MRS R

At least two critical factors should be selected based on prior
knowledge of which factor(s) may have the greatest expected
impact on variations in test results.

A AT ENIR, Bk /Dm SRR 1, X Ee ] 7 AT e K de 45
RARNA K .

6.1.3 Selecting AMT Performance Characteristics 1455 L8 1 RER5 1

The intended purpose of the method should be used to justify the rationale of the study design
and acceptance criteria for each method transfer. Table 6. 1.3-1 provides an example of

(A SR T2 RS, 4 T e )



performance characteristics to be compared between laboratories for different types of
methods. Other performance characteristics covered during the validation studies may also be
considered.

3BT 7R AR FHRAIE WA — D7 VAR A 6 BT AT Al e 2 AR e & 3k . 386.1.3-15112% T AN A
TPEAESE I & A T LA M R AR o 10 7T 25 FR G IE AT 7 ek o P LA 1 B AR

Table 6.1.3-1 Examples of Method Types and AMT Performance Characteristics 77722851 J5
R I PERE R = 1]

Type of Method Sample AMT Performance Characteristics

J3 1389 T AL VR R E 2 451

Identity tests System suitability, specificity, and qualitative comparison (if
]| applicable)

RGEHVE, EFEEAE M GE 4D
Process and/or product System suitability, precision, and accuracy

related impurities AGUEIVE. K AL E
(quantitative)
TZAEG= MAHICARI  Consider several concentration levels: minimum reportable quantity
(GE&E) and/or quantitation limit(s) and 120% of the product specification
WA USRI EE A ST E A EOE B, 7 PR
120%.

Stability samples may need to be included to assess stability-
indicating capabilities when relevant

W, TEERENREM, DI IET R T Ak

Impurities(qualitative, System suitability, and detection limit(s)

limit) RGER T RRR

A GEME. BRED

Assay - content and System suitability, precision, accuracy, range, and stability samples
potency may need to be included to assess stability-indicating capabilities,
o 25 -4 B AR as relevant

RGUEMINE. MR, MERRRE . JEl, N T AR E VERE R P
T AR RS E PR BE

6.1.4 AMT Documents 73 #7175 56 0k

AMT processes are documented through AMT protocols and AMT reports. The AMT protocol
typically consists of the sections listed in Table 6. 1.4-1.

ST IR R I B IC R T A T AR . AR AR 8 A R6.1.4- U S N
Table 6.1.4-1 Typical AMT Protocol Sections

#6.1.4- LI LR T 5

Section No.  Section Title Subsections
LSt Tie] b e B
NA Protocol approval Protocol title and signatures with job titles and
T EthiE responsibilities
YR 2NN SEAY S S 1SN
NA List of protocol sections Table of contents, list of figures (if applicable) and
TRZBEHIR list of tables

A3k, BRESR G
54 ASCREOUR T AR, A TR



Introduction

e

Method and
product/process
JIERP i T2
Samples, materials,
equipment, and
instruments

FEdh S WRL BRI
i

Historical assay
performance

KT IBAT P 2B DL

AMT characteristics
and design

ST TR R v T
PERIE

AMT execution matrix
3T TR () St AR
3

Data analysis

EAE I

Procedures,
references, and
guidelines

ey ZHAIER

Intended use and sample(s) description
IR b ok

Brief description and (target) specifications
faj Al CHER) bRt

Sample preparation and storage, materials,
equipment, instruments, and personnel

FEM AT PR B AR

Summary of historical data for assay control, s

ample, process capabilities, design space limits (if

available, and prior analytical platform technology

method performance (if applicable)

yioallUBuR st N = SUTINIS O i 0 N i 11159573
(g, DA M3 M- e A T VAR i 47 1 )

R 7 SR

AMT characteristics, statistics, acceptance criteria,

and justification(s)

S MTTIEEER O IERRE . ST, IR AR

A, LA

Visualized execution process map(s) and/or

execution matrix tables

AT RRA R SE it R R B AT HE

Calculation samples and proposed statistical tests

THE R A Firt T

SOP(s), AMV protocol / report(s) and other

references

SOP. 7 M J7 keI T7 28 1 i A H A 225 S0

The AMT report describes the results of implementation of the protocol, compares these
results to the acceptance criteria, and draws a conclusion regarding the acceptability of the
transfer.

IWTINERAE RS R T TR R, R R A R S AR AE BT H, R R
PAFE SRR I 2518 o

6.2 Case Study 2: Manufacturing Process Transfer
F2: AU

6.2.1 Overview of Manufacturing Process Transfer 4= 7= 7 i M iR

The installation of the manufacturing process for a recombinant protein-based vaccine
occurred through two different TTPs. The initial technology transfer from the R&D unit to the
manufacturing unit (development to commercialization TTP) resulted in the manufacturing of
lots that were used in Phase 3 clinical trials and for launch supply. After this initial TTP, a
second TTP was conducted (intra-company TTP) to a scaled-up purification facility which was
required to meet the projected market supply requirements.

(A SR T2 RS, 4 T e )
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AN EMAEAEET L EREEE R R SR FAL AR 1 . EE WA A Ak
CHIT R ML IBOREERE ) I KBRS, A b on] A =390 PR AN L T
ZJR AT TR, (CARINBORERS)  FERD A AT e RO, AT AL i it Bt

The manufacturing process consists of yeast-based fermentation, purification, and reassembly
of the recombinant protein virus-like-particles (VLPs); adsorption to an adjuvant; and sterile
formulation and filling. Key challenges during process development included protein
expression in a defined media fermentation and control of VLP aggregation and stability.
These challenges were overcome via the TTP to produce a small scale process suitable for
early phase clinical testing.

AP R AR R R A . 24, B ER B S ORL A BT A BRI AV B AR T B R A
RERE . 20T R I B R AL RS SR R I N B 13RI L SN B AORL Y SR A ] LA LA
EVE. IR R MR X BBk, @ MIEEA T, T R AR

6.2.2 Case Description: Development to Commercialization TTP & #lfiiR: Mk

DA RIBOREE

The TTP was initiated with a facility fit analysis to compare the unique aspects of the
processing equipment in the existing fermentation facility to the process as defined in R & D.
This led to targeted development work to better fit the process into the intended manufacturing
facility. For example, the relative scale of the fermentation seed process was modified and
tested to fit into the fixed equipment in the existing facility. In addition, some facility changes
were required to meet the needs of the process. A new purification facility was required, and
close collaboration between the R&D and manufacturing units led to an agile design that met
the processing needs. Finally, the formulation and filling process was transferred to an existing
facility.

A BEAT VLEC T B SEORE RS, I AR s P s A RN B A R A E S I A TP E Y
TZBHAT I XA ATREATE TR TR, DI T ZMPUE L) b5 B AF s S8 —iiE. 11
an, RAEOKEERT T2 E, DOENIA T B R T Ah, FEAT ) AR
LA R TZEK . Fe B — MR aife) g, AR AE TR B S, TR
BT R TEHE . &Ja, BERARER TZHB204) 5.

A risk assessment was performed to characterize the process parameters and attributes. The
product's CQAs were identified, and the process experts determined the associated CPPs
that were responsible for controlling the CQAs.

BEAT KR VEAL,  DAfE T ZESHOM TEReE . o m R B R, T 2% 200 e Al o0 G
L ZHABPRA o R AT 1

Other attributes that were important for process consistency (key product attributes and
operating parameters) were also identified to further define the manufacturing process. The
ranges associated with these attributes and parameters were determined experimentally.
However, in most cases, the limits were known "success" values rather than those at the
boundary of failure due to the complexity of the process and product. The ranges were

56 ARSI AR, A T E



approved by the R&D unit and the manufacturing organization (operations, quality, and
technical operations) and were the basis for process validation.

The ranges for CQAs and CPPs were maintained for all components, except that some were
changed due to process scale and planned process changes.

WEYUNHAb S T T2 RE G iR iR 80 , Dt —Piie b~ 12, @
PRI S IX LR E SRR TE . SR, Z2EUEGLT, BT LI R, KR
FURCRIN “RVE” HAR “AE” BILFHE. WA RIE. BEMEBRETTD
AR LTI, JHE N T 2R AR . prA R PR R R TSR AR E, BT
— 08 4 DRIt B R R R P T A T B

A well-defined business process existed in the enterprise and was used to organize and
manage the TTP for the product. The features of the business process included:

Formation of a technology transfer team that was responsible for executing the technology
transfer plan. Members of this team included representatives of R&D, operations, quality,
technical operations, and regulatory units.

ARV SR ST IR P S BOR A H SUE B R o IR S @SRRI St /)
Ho HRAMAFEI AR A5= FiE. BARREMRTIRE.

Appointment of a technology transfer leader who was responsible for organizing and
managing the team and reporting progress to a governing authority.

R — MR TN, ASUNLHSRE R, I TR 2

A governance team of cross-functional leaders that oversaw the technology transfer plan and
served as a decision-making body when issues were encountered. The team chartered the
project and team and oversaw the project using a "stages and gates” approach. Stages are
logical groups of associated activities and tasks that are part of a TTP. Stage gates are review
points that are defined in advance by the governance team and focus on project status, key
milestones for the next stage, and, importantly, the risks and risk mitigation plans for the
project. For example, production of process validation lots was considered a distinct stage,
and a stage gate review was conducted by senior leadership to ensure readiness for the
process validation series and communication of the potential risks to the process validation
lots.

HSLHZ AT N TN AL, BB BORE R RIRI AT, JEAE B I BRI A gtk S
Mo ZASNAEEBEANTIH, RA “HBAGR” BEEEAREBIH. B AR
PR S ARG AESS . KRR/ NAIRATIE A, RIEDTH BERE. N —Fir B %8
ARG S RRAZ I H BB XS P TRl o B, IR RS A A e RS
B, MHEMBEFET SRS, DRIE L ZIEHES 75, 0t T 250 uE s 76 KIS 247 1 18

A project management system used to ensure sound project definition and execution control.

During the initiation and planning stage, a project plan was produced and was reviewed by the

governance team. The plan resulted in approved schedule milestones that the technology

transfer team was expected to meet. This stage also included definition of key assumptions

and project risks that governed the project plan.

KT H & B RGOROIET H FUE TGN, AT & BT RS . ER BB RBL, RS
(A SRS T2 RS, 4 T e H &)
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WH R, RS N E . TR, SRR R NI BT R . %
B B B B 5 S BRI DA S 0 H KRS, R A Ot T TR AT R

An execution stage consisting of process readiness in the manufacturing facilities (for example,
IQ /OQ and engineering lots), completion of process validation lots, and licensure of the
facilities.

PATH BRG] i TR (BN, 223N s T i AR OO | BRI 25
WAL, RASAEF VAT,

The process validation lots were used in Phase 3 clinical trials, which conclusively
demonstrated the successful transfer of the process technology form the R&D to the
manufacturing unit. Approval of the manufacturing facilities occurred concomitantly with
product regulatory approval.

TZRAEM A T = RS, DUIE IR AR B A P BRI R . A=) s At 5 77 i
AL — [RIEEAT

6.2.3 Intracompany TTP A& N3 AR #5%

To limit the capital expenditures before obtaining critical clinical performance data, a small-
scale purification facility was used as the initial manufacturing facility to produce process
validation lots used in the Phase 3 clinical studies and to manufacture drug substance for
product launch. However, the expected market demand exceeded the capacity of the launch
facility. Consequently a scaled-up purification facility was constructed.

N T AESRAFR B I PR BT 53 S BN BT H2 0], R /NIARZlAL ) 55 #EAT =30 IR PR AT 78 v T
SR A, FEAE IR TR BT . AR, T R SR IUNE . 7))
DA e, Xodtis 1 EREAE) by

The process for the new facility was scaled up, which required targeted process changes to
manage the larger production scale. For example, filter configurations were changed to reflect
limitations in mechanical equipment design. In addition, a planned material manufacturing
change by the vendor was evaluated in R&D to ensure success in the new factory.

SR D AR P L EBHATIIOR, AR R kT T2 . Biltn, B FAUkseg it
PR, X IE3eE TR . Hht, HEN R SR AR A 2R BN R B T T AT PR A
FRORAERT) s TPOOR A7

A project team was assembled in the manufacturing organization for the startup of the new
facility and technology transfer from the initial purification facility. This team had a similar
structure to that described above, although it was based at the manufacturing site. A
governance team oversaw project execution and was responsible for rapid decision-making
and resolution of issues escalated by the project leader. A communication plan was defined
and implemented to ensure alignment in the organization concerning project implementation.
AP VNI AN TR 5 R RO M INIBEAEAL | D5 AT IIBOR RS . /L S BXC
PR HEZR KRN, R/ TA T — D NSRBI AT, AT PRiERE,
PAS TR H $ 53 N th R ROk . BEff e Seitiit-Rl, IR 3IHT, SRR SN TH Pl s
Jiti o
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Because the drug substance was a recombinant protein that was considered a well-
characterized biologic, a comparability approach was taken for licensure of the new

purification facility. This approach was aligned with the guidance in ICH Q5E Comparability of
Biotechnological/Biological Products subject to Changes in their Manufacturing Process and
provide a framework for evaluating the impact of the process changes and scale-up on product
safety and quality (22).

KON RN EAHE A, R NEMRAER A 5, 8 — SRR g At B
VEn] o N AL RRICH QBERFS “AMH A/ Al s A r= T 2R — 8k mft 7t i#47, A
PEAL L2038 B B TR 7™ il 22 M BT R IR R (22) 4R EHESE .

A summary of the business process deployed for comparability is shown in Figure 6.2.3.1.
Comparability consisted of demonstration of both process performance measures (e.g., key
process attributes) and product quality attributes (e.g., product specifications). The expected
results for these measures were defined by statistical analysis from production lots made in
the launch facility. A weighing approach was used for the analytical measures to account for
the relative importance of test results; for example, due to its impact on product quality the
potency test was considered a more important measure than the characterization test.

— B AR L E16.2.3. 1. — B S IR T2 ERE R (U1 OGBE 2R A7 i
ERE G s E SRS B, XEEE KA RS BT A st i Seit
B KfE . HBRIGE R EENEAR, XotrEfk 7mbaE, i, 32 It
at TR R, I8 AN BN R AR A

Process and product characterization I 217 5 & AE

n Analytical
Sta MeaSt‘Jr\es
Gy MTPTI

Manufacturing Database Manufacturing diversity 4= 2 ¥E 1t

Ana P e

A4

A Expected Results hary Limit) #5222 bk
T A &5 Alert Limit (Secondary Limit) 2R

Meets acceptance
Meets acceptance

criteria but fails outside

Comparable ¢ criteria and alert limits Process Change o aleg’liTiFs . S Investigate
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The process validation lots made in the new purification facility were tested according to the
requirements in the comparability protocol. All lots made were deemed to be comparable to
the small-scale launch facility, which led to the successful licensure of the facility without
clinical studies.

XPET Al o A B SeIE A B — B I 7T 07 R ESR AT RS . T AR B IR S AN
mAE BRI BT EEE, WJE R BEAT I PRATE FE B FTERAS 8 s A 7= VT

6.2.4 Conclusion 4518

A successful production history lasting more than five years after licensure demonstrates the
success of the technology transfer process used for this product.

fAEA 5, T DL T SR 0 A K R 2™ i R RS 2 B

6.3 Case Study 3: Manufacturing Process Transfer: QRM Application to
Start-Up Evaluation
FH 3. AP L 2R o MRS HAE B S PP R

6.3.1 Use of Quality-by-Design Principles %M i &5 T &1 i) JR ]

The example in this section shows how quality-by-design principles can help the technology
transfer team plan appropriate activities to mitigate risks along the project path (23).
AATH ) s 1 R T B U ey 355 Bl R e 78 /N R G 2 45 it PRI I0T I R R # XL

i

The objective of this example is the technology transfer of an injectable, small-volume
parenteral solution from the manufacturing site of the originator firm (SU) to the manufacturing
site of a CMO (RU). Supporting information and concepts can be found in PDA Technical
Report No. 44: Quality Risk Management for Aseptic processes and PDA Technical Report 54:
Implementation of Quality Risk Management for Pharmaceutical and Biotechnology
Manufacturing Operations (7,21).

BB A TR NEREERFI NN AE LT SRR E SRR (Zik
T7) o SCHHE B S WPDABIAR IR G 44: RN L LZM B EREEH, PDAH AR #54:
WG AEYEOR A P a8 8 vh o B XU BRI S (7, 21D

As described in Figure 6.3.1-1, by processing the deliverables received by the SU, including
information on the process and product to be transferred to the new site, the RU can conduct a
risk analysis followed by a mitigation plan using a risk priority numbering approach.
nE6.3.1-1rik, WXL A (AR R EZALTTE., PRER) AR, 2
T AR RS S Pk AT UKL 708 R EBOX R AT it o
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Figure 6.3.1-1 Overall Process Mapping i #2 K&

As a first activity based on site knowledge, the RU develops a new manufacturing process
scheme that accounts for the modifications needed to implement the original manufacturing
process at the new site.

RIEIATFNIR, ZAET7 8 e SL— DA R B, R & BT b b A Je AR
2t EHATH I

The RU defines the main variables that could affect product quality attributes based on the
new process scheme (Table 6.3.1-1). The main variable categories include:
AL T R B R, AR L 2R R IX LA B R Re s e R (26.3.1-1) o E
LA EAFELT L.

(A SRS T2 RS, 4 T e H &)
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* Process/facility T2/ 5
* Primary packaging components P4 fl44H 14
* APIs and excipients [} 24 fl4 Kl

Table 6.3.1-1 Examples of variables definitions 2% & 7~ 44

List of Main Items Relative Variables

Considered for the TR &

Evaluation

TN =T H

Process Mixing Ji & Filling #2% Identification %%

& Holding 17 Stoppering JE % Wrapping 1,5
Compounding Et#H Crimping L% Visual Inspection %] 4
Grade C filtration CZ X i3  Solution transfer FiR Secondary packaging
Grade A filtration AZ¢[XiJJiE  Steam terminal sterilization &~ /M3

VTR T Line cleaning i&#

Primary packaging Stoppers K% Filters 1T jE 2% Fixed tube [ & & 14

and GMP materials Vials 7t i Disposable tubes — X P4 iE Gasket # ff

M FIGMPYI R Seals Disposable bag — X ¥ k}4S

API and excipient API pH JF&l ZipH API| density J5RF 245 Excipients attributes

attributes APl appearance JFRHZi4M APl osmolality LR

JURE 2 FI R 1 JEURE 25 BE R 1595 TR

The SU transfers the quality attributes of the products to the RU (Table 6.3.1-2).
b Jr ¥ s E R e 4 2 ik y (366.3.1-2) .

Table 6.3.1-2 Examples of Quality Attributes Definition Jii & 454 24451
Quality Attributes Jii £ 451

=i

I
e,
I

Appearance #Mi pH Volume in container %% &

Identity %5 Density at 20°C # % (20C) Cosmetic appearance #MWLiH/INGR [
Assay & Osmolality /K215 Sterility T i

Impurity Z% 5 Particle matter 7] L34 Endotoxins N &

The two teams merge the newly developed manufacturing process with the quality attributes of
the product received to assess which variables could affect the product and how they can be
controlled.

PRSNGSR 7= i BT R I ST S AR P T2 Gk, VPl AT RERZMA 7 i () A B DAL
anfap et Fe AT 1 ] o

To take further advantage of the analysis, a risk number can be assigned to each variable
based on its severity, occurrence, and detection.

PR e R JEE DAY v TP B S el EX N2 o4 22 RT3 [

This activity, done at the beginning of the project, can detect the most likely potential causes of
technical failures during the TTP and allow planning for mitigating those risks. Following ICH
Q9, the risk can be estimated based a combination of three main factors:

I TAE AT H TFHURM BOEAT, AIAEBOR RIS A S BUEAS R AT Re SR A, JF Al R B
it P AIIX B XUz . ARAEICHQO, XU AT T = AN EEE R W 2H & Fifh -

Severity (S) /™= %

Occurrence (O) A fE:

Detection (D) AJ k& 14
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Severity considers the potential impact on the quality attributes of the product and, hence, on
patient health. It can be rated based on the table below:

PP E RN 25 RS UG 7 it o R PR DA K R R R (O AR5 . mTARE N R EAT 02

Table 6.3.1-3 Severity Definition and Rating /™ 5 % [ 7 & F1 43 2%

SEVERITY RISK CLASSIFICATION VALUE
7 P PRI 25531 RS AE
No impact on product's quality attributes or on patient health Low 1I& 1

XoF 7 gt J R B R R R A S
Moderate impact on product's quality attributes and on patient
health

X 7 it Jo R P R R — A

Severe impact on product's quality attributes and on patient health High & 3
Xof 77 it Jo R P R R A T R

The occurrence factor is defined as the frequency of occurrence of the event. It can be rated
as shown in Table 6.3.1-4.

ALRETEN R SONFAF KA RIBR . AR HE46.3.1-413E47 73 2 o

Medium

Table 6.3.1-4 Occurrence Definition and Rating 7] g 14 1) Fit & 143 ¢

OCCURRENCE RISK CLASSIFICATION VALUE
Al At JRUS: 2553l RSB
Highly improbable or impossible that the negative event will occur Low & 1

AN R AT BB A T B A A

Some possibility that the negative event will occur

ARFEA TR

Highly probable or certain that the negative event will occur High & 3
AN RS T RE B E AR

The detection factor is defined as the probability of detecting the events if they occur, based
on the control system in place. It can be rated as shown in Table 6.3.1-5.
AR A R A R AN R, BT I 120 R GonT DRIl SR TP RelE . AT HRHE6.3.1-5
BEAT 734K o

Medium 2

Table 6.3.1-5 Detection Definition and Rating 7] k&4 (1) 7 5& A3 2%
PROBABILITY RISK CLASSIFICATION VALUE
AL RS 53 % JRU AE
Highly probable or certain that the negative event will be detected Low & 1

by the control system in place

A FE ) 3R G T R B E RO A HE AN R SR

Some possibility that the negative event will be not detected by the
control system in place

AT 4] 2R G0 ] RETCVER I H A R S

Highly improbable or impossible that the negative event will be High = 3
detected by the control system in place

A T R GEARAS AT RE AN T REAGI HE AN RS F

Based on the definitions and ratings of severity, occurrence, and detection, risk rank can be
calculated using the formula R=S x O x D.
iRy X i ST = i o ST o S DY 1 2 T D2 /= WA L e G DY 1 T 1 e i = AT

.

Medium

(A SR T2 RS, 4 T e )



A team evaluation is needed to identify acceptance criteria. For example, in Table 6.3.1-6 a
risk (R) < 9 is deemed acceptable and no actions are needed to mitigate this risk.

FLEAT NV, W E P ERZ bR, i, fE386.3.1-6M1, /NTOM X 5211, e
SR I Tt PR 2 RS

Based on the risk criteria and ranking, a mitigation plan is established by the team. After the
plan is implemented, the risks are evaluated again to confirm that they have been mitigated.
AR RS T4 2 AR AE A XU PP, A /AL 8 R AR TR RSSO XU BEAT T
fiti, DABAA AR L2 BEAIR

64 ARSI AR, A T E



Table 6.3.1-6 Risk Analysis XU 7T

Analysis 44T mggi%%gn

Consideration / Action

figb e B 4 it

Dissolution speed is insufficient for
complete dissolution and a homogenous

pH system. 3 3 1 9 During the performance qualification, the mixing device of the tank used in
TR A L A SE i, IS 38 5044 the RU will be challenged.
# FEVERERIA T, X2 T7 (8 I ATV & ke B AT Pk
Dissolution speed is insufficient for Mixing studies will be agreed on by the SU and performed during the
Osmolali complete dissolution and a homogenous engineering batch.
ty system. 3 3 1 |9 RGHIRREEHILTFRE, HHE TR
BiBIE AR R LUV, HRF Ak
#

The user requirements of the RU tank have properly defined the mixing
needs based on the characteristics of the colloidal system.

BT AR R IGRE, 2L EORME R H - ok IR & 2K

The initial evaluation and information sharing between SU, RU, and the

Mixing and Appeara Mixing system is not appropriate to disposable technology Supplier have identified the appropriate mixing
compound ; L X
Process in nce guarantee uniform batch mixing 3 3 3 | 27 device.
A7, ?E’bgAﬂJEa AR WRE RETEH IR G W HALTT . AT FER RS R RIAE PR AE B 5, CiEdariR S
2] 5
HH,
K

The PQ challenge of the mixing system will include appropriate tests
suggested by the supplier/owner of the technology
TRA RGP QA 56 B ELAE AR S 5 AR P A N BT it

No further action needed. The colloidal system is not sensitive to

Temperature of the system is outside the temperature. The RU WFI loop cooling and temperature control system will
range specified by the SU 2 1 1 2 guarantee a 15-25C range.
FGE IR Lk e e v THRIE B RAR RIR AU . A2 LR T KR TR # 20A
Density R FE A7 ) 3R GO PRIE IR FE Ab T 15-25 C I3
HIE The sampling system will be made of pharmaceutical-grade glass. The SU
Sampling mode device can affect the has collected data on compatibility, and the solution is declared compatible
analysis 3 2 2 12 with glass devices.
U2 B AT Be SR 43 BT 45 HURE R G0 R 25 B ) . b7 DA A I Bk}, IR WA TS SBR HURE
REEAHA
Sterility ~ Preparation time can affect the 3 2 2 12 Validation activities will include hold time challenges according to a

(ASTEAU T 2R3, 4 T HE ]
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Grade C
and grade
A filtration
CHIX A
Xk

Particula
te matter
R
Ji

Particle
matter

A7)

Sterility
T

bioburden level of the final compounded
solution

i1 6 B 18] T 532 ) PG BV R Y A 0 97 38K

Particles release from disposable hoses
may impact the particulate matter profile
— R R R IR JSURE T B 5 MRV R Rl
I B

Mixing system shedding may impact the
particulate matter profile

TR R GURI A AT BESE IR Vb ] L
4LRk

Release from the filter membrane may
impact the particle matter profile of the
solution.

AL It 7% P RURE P R B A VA ] L
LZNNENS)

A filter with an integrity issue can
compromise the sterility of the solution
FERENEA 1R PR U0 R S MR VA ) TS T
%

A TR, TR E S

18

18

18

dedicated protocol.

SO 21 00 455 22 HE A 10 75 SRR AT 8 A I ] 1) b il X6

Chemical characteristics and microbiological attributes of the solution will be
analyzed.

XSV A 2 A E RS PR AT 23 BT

Use Silicon, platinum-cured, disposable hose certified for pharmaceutical
use for solution transfer.

R VAR AL — PR O AT VRV A 3 P A 24 46 P AR IE B
To address particle release from the hoses used in grade C, filter the
solution three times before filling (0.45um +0.22/0.2um in grade C area and
0.22/0.2um in grade A area).

BEXT CZ XA A ROR ) B %, AERERE TR IR JE =R (CHIX -
0.45um +0.22/0.2pm; AZ[X: 0.22/0.2pm)

Regarding the particle release from the hoses used on the filling machine, a
final 100% visual inspection will be done. Vials with a particle matter defect
will be rejected.

Xof T HEREN L L B I v HORORE, TTX 7 gt AT 100% 1 A A . A W] LR sk
FRIEL T B e o

Supplier has provided leachable/extractable documentation and
certifications.

R B2 7 $ (AL VT e S A AIE )

Compatibility studies to be conducted with specified analytical methods with
the supplier.

S 3L 8 R — 42 JE R 5 20 M7 T3 12 AT R A PRI

Regarding the release from the filters used in grade C, the solution is sterile
filtered before filling. A final 100% visual inspection will be done. Vials with a
particle matter defect will be rejected.

Xof T CE DX B 25 R RO i v [ R, AT AEVERE BT EAT E T I B . #E4T 1009%6H)
FIRL. 2IERA T W sk b

The filter arrives in the RU with the integrity certification of the supplier.

52 Lk 77 ) S ok 5 I SR A R P 4 4t e BE R

According to the RU’s procedure, each 0.22/0.2um filter is tested after and
before use.

RIS TR Y, —0.22/0.2umid JE 38 7R 15 R4 T 58 vt
Leachable/extractable documentation and certifications will be provided by
the supplier.

A 7 T R AT kg8 S A AAIE B

If needed, specific analysis can be done by the supplier to identify possible
leachables and extractables.

RIS, BRI AT HEATRR IO AT, AR AT RE I

Adsorption and compatibility studies will be performed as a part of the filter
validation.

B B V1A 75 28 6 I S A DA oL 0 A 6 19— 7
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Sterility
T
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A filter can become clogged
TEEE V] RE M B 2E

Adsorption on the membrane filter can
impact density, osmolality, and pH of the
solution
TR (R R B RT E RE I 37
. pH

Incompatibility between filter and solution
can modify the system’s chemical profile.
REUE A AE BN, TR R
S

BWNIEE . BiE

Clogging issue can have an impact on
the microbiological growth attributes and
chemical characteristics of the solution.
FEFEVT BRI A AR R A SR
A5

Holding time before filtration can
increase the bioburden of the
compounded solution.

T AT AT ] AT 3 e ) P ) A
LyRnE=4

Incorrect filling weight can result in out-
of-range container volume.

MR B A IEF & B R

(AR T 2RSS0, A T HE

Hlig

3]

27

27

18

12

Clogging of the filter with potential impact on the sterility of the overall
process is evaluated in a preliminary phase of the transfer, including supplier
trial scale up of their size. Analysis of the exact filtration system and critical
process parameters that will be used during drug manufacturing are
necessary. Both velocity max or pressure max trials are reliable and can
anticipate potential failures. Media fill challenge of the filter change
procedure is a valid practice to downgrade the associated risk and estimate
the impact on sterility as a result of the filter change.
f%&mw%fﬁkﬁ%mﬁ%uﬁﬁﬁ%AIa%l@m@&gmﬁﬁﬁ
M, IXELFE AL R A ORI o R T 24 i A s R B AT R G A
KA LZESHAT I M7 o ORDE B K B AR A2 rTSE Y, JRRE T 7T B
Rk RR o I R SE AR P B IR R PR IR R PR AR SR X, B St i i
TEA S AR T R R ) — R i T ik

Adsorption studies will be done as a part of the filter validation.

W BRI 56 RLAE et D 2 Btk 1) — 8 23 kAT

High impact has to be considered in the case of biological compounds due to
the potential impact of changes in preservative concentrations.

BRI 5 8 1A FE AR A PR AE REEL XA W ) it G R 187 25 R R R £ K

Compatibility studies will be done as a part of the filter validation.
HR ARG AR Dy i PR 90 IE 1 — 8 0 kAT

The appropriate size of the filter will be defined in the RU with a specific
laboratory trial with the filter supplier. The solution will be filtered through the
filter until clogging occurs. Volume filtered, time of filtration, surface area,
and flow rate will be analyzed and correlated.

LR RS RS B H 32 b T R i 2 7 o — R il el e i g o KA o 1 e A
HBIREETE . SRR IR R R AN AT A A
1158

The RU’s minimum filter size will be defined. A dedicated protocol and report
will be issued with the results of the trial.

B8 ZALTT R /N B S RT o NS OB T 5L il
e

During the validation activities, the holding times will be challenged
according to a dedicated protocol.

FESQUERT, SRS S 0 75 S AT 2 A7 I 1] f B ik 6

The chemical characteristics and microbiological growth attributes of the
solution will be analyzed.

X PRI 2 R M R R A ) A AR PR AT 20 M

No further actions are needed because the RU’s procedures are already in
place to periodically check the weight of the solution dosed into the vials
during filling activities.

T RIGHE — A, K952 k75 H P SR AR WE e e A o s UG 7 R Hh VA

s IR AR Ah
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Sterility
ToH

Sterility
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pH

Particle released from the tube can
impact the particle matter profile of the
solution.

R TR RO 2 B MR L AT L S )
R

Incorrect positioning of the stopper on
the vials can result in incorrectly closed
containers.

INFE AL EAN I T BUA & 3 B A IR

Incorrect sealing of the vials can result in
cosmetic defects
FLai AN 2 BN BREE

Incorrect sealing of the vials can result in
non-closure of the vials

LA SO T A

Assurance of an appropriate sterility
cycle has to be guaranteed to provide
the required lethality.

NS K AT, SRALTHR B
%,

pH shift due to thermal stress can modify
the chemical characteristics and,
consequently, the stability of the solution
after the terminal sterilization.

RIS T S B pHIERS , AT RE O K i
WAL SRR e FRE T

A TR, TR E S

18

27

18

Hi,

Certified silicon, platinum cured, disposable hose for pharmaceutical uses
will be chosen for the solution transfer.

SRR 25 0 — DI B < [ AL R PO AT VA W e

A final 100% visual inspection will be done. Vials with a particle matter defect
will be rejected.

X5 AT 100% H A SR A AT LS Ik e HO T

An appropriate sensor device is in place in the RU to check the correctness
of the position of the stopper on the vials before the crimping step.
ST A I R B A AL o A TR S AL B R IR

No further actions are needed because according to the Receiving Unit
standard approach, a validation of crimping will be done.

To s RO — A6, HBOT AR, FFEEAT L 8 SR E

The validation will take into consideration the cosmetic appearance of the
vials.

RAIE th 75785 R i SRR

Moreover, according to the RU’s standard approach, the cosmetic
appearance of the crimped vials is periodically checked during the batch.

M H, WA T FRERE R, 1% i R v e 0 L 36 S5 1 AP kAT
TR

Validation of the crimping step will be done. During validation, the
correctness of the crimping will be challenged from a cosmetic point of view
and from a container closure point of view by a dye intrusion test. Vials will
be analyzed by ultraviolet-visible light spectroscopy after immersion in a
solution of methylene blue.

XS AL BEAT I UE . B0 E AP I I GURHR NI FL 5 P N S U e R 2 4 s
PEREAT R . KO TR IEER S, SRE R Ah-7T Wt e B ikt AT
i

The terminal steam sterilization cycle will be validated to guarantee sterility
assurance.
o 2835 () 28 VOR AT AR AT IR AE, M ORTG I

A technical report on the previous lots manufactured will be shared between
RU and SU. The pH shift will be calculated.

SEARTT AL TT N LS AR AL P S I BRI o THEEpHIKIERRE KA
Based on the report, an appropriate pH range prior to terminal sterilization
will be set.

HRAE 2R, 1 2 i KB TS 2 (R pH Y [

An in-process control and an appropriate pH adjustment step prior to
terminal sterilization will be introduced in the batch record to guarantee the
correct pH of the final sterilization solution.



FE At C 3R 8 i £ 3 T T A PP P A pHE A0 B, {RAIE K B8 1R pHE IE 1

The validation batches manufactured in the RU will undergo a stability study

to confirm that no changes of the system profile have occurred.

AL T AT BN AT RE MERTT AT, B ORO N 7 T R R E
Flocculation and coagulation events due

Appeara to thermal exposure may impact the use Appearance is one of the tests performed on the solution at the end of the
nce and stability of the solution. 3 3 1 9 process after the terminal sterilization.
AR M 3 BT 2B AIGE [ 22 M R 2 e YT AP 2 it KB S VI H
FRIASE FH AL AR E 1
Cosmeti . . . No further actions are needed. The RU’s procedure that is already in place
. .. C An incorrect _settlr)g of_the laser p_nnter guarantees the correctness of the setting ICc))f the laser printer. Mor}éovepr,
ldentificati used for the identification of the vials during the production activities, the accuracy of the vial identification label is
on appeara  -ould impact vial identification. 3 1 1 3 unng proat ’ y
i e g PFUIRISOCIT EBLB B SR, 57 checked perodically.
A NN mi\am* o H To e R — 45 . 2k 7T AR RO BN IR B E# . T H, A=
B SRS S S HRG A36  F YE
Wrapping
(bulk
package)
g (#k
E))
Cosmeti A defects checklist that has not been A checklist dedicated to the products will be generated based on the RU’s
Visual c properly reviewed can lead to vials sent experience and the SU’s requirements. The checklist will be reviewed and
appeara to the SU not matching the SU’s approved by the SU as well. Appropriate training will be conducted for the

inspection

i nce expectation. visual inspection department operators.
R WUNMHL BRFETH R S A%, SRR G HiETr WRE AL T7 (A58 AL LR T BE SR N™ fh FITE B . 108 Bt S A9 3 e 1L Ty o
{74 LE] PP ARG TT 2R . ZAEHE . X B A A S REREAT 8 B I
Secondary
packaging
s
Possible residual material from the
previous batch may be tra_nsferred to the Specific cleaning validation activities will be done to validate the cleaning
next batch and could modify the . -
. chemical profile of the solution. 2 3 2 12 prqgeﬂqre tgipe ipplled aiter eaih bitch |s‘r£n\anugacyur/eﬂd;y
DenS|ty,_ J:*?H:?}(ﬂﬁ‘éE‘]ﬁi%%%?@@?*ﬁt?ﬁ(’ lﬁTT,‘h‘EEGYE‘{lAH:gMﬂEy Xﬁﬁté‘zﬁ}ﬁﬂé)‘jﬁ E@7ﬁ¥§$£$ﬁ1TgﬂﬂIE
osmolalit .~ " . jy
Line yoand  OFECEEMIOICEASE

cleaning impurity  An incorrect average run length (ARL) As a part of the cleaning validation, appropriate calculation will be done to

) s 3 : define the ARL based on current guidelines.
=2 #EE. ¥ can lead to a false evaluation of the NN > X NSRS .
W, Canleadloafalse evalualior sy, o (EMEN—IG, R S EARL
% HER T HE T K (ARL) 2 S8 E ,rAeII glﬁ:r:ér:l?e\ﬁgga;odn;ctlr\gggé \{)wlltrt]): gztalled in dedicated protocols and
PELE I RARAS 1 R VR AR P e y ;

PR ST S RAE G UETT 58 IR VRAIRA, I LTy A A AL
Use of an inappropriate analytical 3 1 > 6 A specific method to analyze the WFI at the end of the cleaning procedure
method can lead to false results. will be developed and validated to guarantee the accuracy and

(ASTEAU T 2R3, 4 T HE ]
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Stoppers
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Impurity
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Impurity
A5t

Appeara
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S

A IERRI BT iR S BRI SR

Cross-contamination with other products
can compromise the quality of the
solution.

5 A= S TR A2 ST B PRV VT =
An impurity from the stopper can modify
the solution’s chemical profile.

I 5N B S5 2 AR VA TR A 27 2L R
The coating material can modify the
solution’s chemical profile.

TRAT G AT B SO TR AR A o 2
Substances released from the stopper or
from the coating can include flocculation
or coagulation events in the solution.

2 S8 m e AT 0 OB TS 5 T 5 B TR 2R
HogEA .

Substances released from the stopper or
from the coating can modify the
appearance of the solution.

52 58 B AT 0 ORE TS 5 T SRR R A

The bioburden of the stopper can impact
the effectiveness of currently used and
validated sterility cycles.

2 S8 4 A 0 A7 A8 AT S ) i SR Y B 22 B0 2K
TR 7 A R

Release from the stopper may impact the
particle matter profile of the solution

2 S TR S 1A RS A 0 5 M R 114 7
S

Impurities released from the glass can
impact the solution profile.

BB TR A% S50 P] SEMALA TAA o 2E A
Leachables and extractables from the
glass can modify the chemical profile of
the solution.

IRV LA AT SOV R AL S LK
Leachables, extractables, and ions can
induce flocculation or coagulation of the
system.

T AT AT B R G 2R

A TR, TR E S

w

18

18

18

18

18

18

reproducibility of the results obtained.
I3 SO0 T Vi A R I W FIEAT 20 A A 708, IR REATIRAIE . DRAUESRAEE5 R A HER
PR L

All lines and machine parts in contact with the product will be dedicated to
avoid cross contamination.

57 S A I R P B AL SR AR R, DL S s X5 G

The stopper components have been chosen by the SU during the
development studies.

TEFF R FC I B Lk ) i ZE 40 2 EAT AT 9

The same stoppers will be used to guarantee the lack of anomalous
interactions with the stopper coating and rubber.

KRR EE, BiRA 2 5 IR IR AR K AL S HAER o

Stability data were collected by the SU, no interaction issues were reported
to RU.

ek TT SRR B VRS, VA 170 321k 75 4 o AH LA FH )

A risk assessment will be done to compare the stoppers currently used in RU
with the SU stoppers to evaluate the possibility for using a sterilization cycle
already validated by the SU. In cases which no comparable stoppers are
found, a new stopper sterilization cycle will be validated.

BEAT USSP A, X 21k J7 R LR 75 i P A B ZE R AT LEAL, AP R Lk 2
SRR FR KT 77 12 R AT AT A

A final 100% visual inspection will be done, vials with a particle matter defect
will be rejected.
BEAT100% H Ao 5B T W5 M08k i 5

Type | glass of USP / EP grade will be used. The validation batches
produced will be analyzed via a stability study. All release tests will be
repeated regularly during the stability program to confirm that no anomalous
changes to the system profile have occurred.

KHUSPIEPYL [ 250038, Wbt M7 g I H 5. TR S 2 W E E T
ARATIRIE , ABIA ™ f SR AR E 1
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Vials of finished product can be rejected
for cosmetic defects.

il ity R BE AL A BN R T 231

An incorrect depyrogenation cycle can
impact the endotoxin level of the final
product.

AN 1) B AR5 25 ] R B 1) A 7 3R K
qz

Material released from the glass can
modify the particle matter profile of the
final product.

IHCERRE IV I3 R S 1 5 R L
R

Damaged seals can impact the crimping
step and / or lead to rejected vials.

T BRI T A L o5 AN B BT R R

See filtration step of the process section.
WL ZHR i PP 3R

Density,
osmolalit
y, and
pH
HIE &
% AN
pH

Appeara
nce
LN

Impurity

Impurities from the product contact layer
can modify solution chemical

characteristics.
5 7= i 2 TR 110 24 o T A VA A R
[

Release from the product contact layer of
the bag can generate flocculation or
coagulation events.

7 i P TR T P 5 B3 2 el 4 )
Leachables and extractables from the

(ARSI T 2R3, 4 T HE ]

3

3

3

27

27

No further actions are needed. Incoming statistical checks will be done on
each lot of vials prior to use. An agreement with the supplier is in place that
defines appropriate AQLs for each defect. These AQLs are in line with the
cosmetic requirements received by the SU.

T KB B e A O T AT B . R
T T AR TG >4 PR T 2 T B Ko IS R RIS KT R S R L USRI
IR R R A — 2

Validation activities will be done on the funnel to determine an appropriate
depyrogenation cycle.

BEAT BEGE AR IO, B 5 R AR 2

A maintenance program is in place for all of the equipment used in
production.

A T RS I B S 4R )

The raw data of each vial depyrogenation cycle must be attached to the
executed BR.

B BRIFAT IR R R B L U TE B AT S

Type | glass of USP/EP grade will be used. A validated cycle will be applied
to wash the vials before the depyrogenation step.
KFUSPIEPY: T K3 . ORI B4 S5 i e A0 B AT B8iF

A final 100% visual inspection will be done. Vials with a particle matter defect
will be rejected.

BEAT100% H . 5B AT WS M8k i 5

No further actions are needed. Incoming statistical checks will be done on
each lot of seals prior to use.

TG AR — 1 . AR RO R AT BUREAS 7E

Leachables / extractables documentation and certifications will be provided
by the supplier.

RS B AT H A SR ANIE B

In case of further necessity, specific analyses can be done by the supplier to
identify possible leachables and extractables.

NI, RN SRR E S AT, DL AT BRIV A

Compatibility studies will be done together with the supplier using specific
analytical methods.

AR IS 78 A3 28 24 I A 78 90 A T VAT AR MR 5

Appropriate in-process controls of pH, density, osmolality, and appearance,
are established to check the correctness of the prepared solution’s attributes.
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product contact layer can modify the
chemical profile of the solution.

72 i FE A TV H3 20 P SRR TR 2 R
Release from the product contact layer of
the bag can modify the particulate matter
profile of the final product.

77 i i THDRE SO P ] S38 7 R] L )
R

See filtration step of the process section.
WL Z i IE D IR
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pH
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HEEL B
SN IP/S
J5i

Particle
matter

L)

Adsorption to the lines or product contact
parts can impact the chemical profile of
the solution.

7 I B R A T )V B R S MRV VR AL
24

Incompatibility issues can modify the
chemical profile of the solution.
ANKE A [v) FEURT 038 T R A 2 2H R

Inappropriate sterilization procedures
can negatively impact the sterility
assurance of the process.

AN LHRE L 2 PRI Z R TC R PR IEK
E'Z_

Adsorption to the lines can impact the
chemical profile of the solution.

AR O OS2

Incompatibility issues can modify the
chemical profile of the solution.
AN T e AT PS8 AR A A o 2

Material released from the gasket material can
modify the particle matter profile of the solution

A FBRE TS W o T A T T DL 2Lk

A TR, TR E S

12

12

12

12

HEATIE U R d], dEpH. %R BB AN, ke A BV R
fe 5 IEH

A final 100% visual inspection will be done. Vials with a particle matter defect
will be rejected.

BEAT IR I100% H A, 5 BRA AT W VSR IO

The chemical and microbiological characteristics of the solution prepared will
be analyzed prior to filling, and a complete set of analyses will be done at the
end of the manufacturing for release of the lots.

FEVERE R AT HE R AR AL S RN E VDR VAL A, 7 AT I BEAT A THIAR 56

The compatibility of the system with all the materials used throughout the
process will be confirmed with the SU. If there are no data available or in
case of doubt, appropriate compatibility studies can be agreed with the SU
and performed in RU.

RYG TE AT A Y5 A PR R B e L D7 A . SR HH S sl A
FERER], S [FIEEAETT O 2 A ARG, IFE AL TT AT

A validation of the SIP cycle will be done. Dedicated procedures will be
issued to manage the sterilization of the line.

BEATAEL K AT AR IIGAE SRR 58 AL e HEA T B A K T

All the raw data of the temperature profile during sterilization will be attached
to the executed BR for each batch.

R AR A R SR et S AE R C T RIC R R

A bioburden analysis of the solution at the end of the preparation and prior to
terminal sterilization will be established as in-process controls.

PE gz 0B, 7R IC )5 AN B 28 K B AT HEAT W0 AR ) 07 2R £

The chemical and microbiological characteristics of the solution prepared will
be analyzed prior to filling and a complete set of analyses will be done at the
end of the manufacturing for release of the lots.

EVRE 25 BT RS T VA VR R A 2 AR AR R PR E AT 200, 77 I AT 1T AT A TS,
5.

The compatibility of the system with all the materials used along the process
will be performed with the SU. If there are no data available or in case of
doubt, appropriate compatibility studies can be agreed on with the SU.
ML T — AT T 2RI ELS RERIMBNERT . R BA AR E
e ERAFERE I, 8 [R5 7R 58 38 2 A A PRI 9

No further actions are needed. Regarding the release from the gaskets used in the solution
preparation grade C area, the solution is filtered 0.22/0.2 ym before the acquasant (or surge

tank) of the filing machine. Moreover a final 100% visual inspection will be done. Vials with
a particle matter defect will be rejected.
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Anomalous appearance of the APl can modify
solution appearance. 3
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Insoluble matter in the API can impact the

solution’s particle matter level. 3
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Anomalous pH, density, or osmolality can impact
the chemical characteristics of the solution 3
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High bioburden of the API can impact the overall
bioburden prefiltration of the compounded

solution 3
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Each excipient characteristics can impact the
final product quality. 1
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An internal API specification will be issued with well-defined range for each test.
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Each lot will be analyzed and released prior to its use in production.
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Internal specifications will be issued with well-defined ranges for each excipient test.
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Each lot of each excipient will be analyzed and released prior to its use in production.
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