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ICH Q8/Q9/Q10, CSV & Data Integrity

= ICH Q8:Pharmaceutical Development
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S R B R e 15

= [ICH QIl0:Pharmaceutical Quality Systems
BB B Ao, 28

= Computerized System Validation
TEREAL R BEAERL oo 36

- QRM Application for CSV
B B R A B JE) e, 50

= Data Integrity
BEIE L EPE e 56

= Annex



106TPDA04014

ICH Q8/Q9/Q10, CSV
&

i Data Integrity

ATMPs /| HCT/Ps training course
2017 Jun 13th
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i Evidence:
Data & Records

Safety

rLLe o .

Do not place patients at risk due to inadequate:
Safety, Quality and Efficacy.

i

GMIP principle

106TPDA04014

!L rRE-R2-ER,

RERBRME—ENREZT , -1
ZNEBRFREFNMERR

Safety is ... the quality of a system that allows the system to

function under predetermined conditions with an acceptable
level of risk.

- REIFAARN TRIMIBEELZ £ ERA SO ( FSAIC)
Safety

GMP

Efficacy e
Risk ] ICH Guideline> .Q10
Quality
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E-platform _Data flow - Data Integrity for GxP
Throughout product Lifecycle EZFEmAEMmIER (ICH Q12 LCM)

Pharmaceutical Technology Commercial Product @
Development > Transfer > Manufacttging > Discqgnti*r;tjftion > 8
FEmpaR it [CES4:3 AEE Y
ICH Q8 QbD 52eS
|Investigational products iﬁ?ﬁﬁﬂEE’> G M P ﬁ;& E
° ° ge =
. Scientific based A
d °
5 Risk based ;
51 - Knowledge based ; 4, APProach
I EEIERE
S | System based Maction (caa) system _
EPIeQnS“E§ MRILIENG/ JRPIJIENG \ CA/ PA ) *IJE m
= Change Management System / Management Review @)
SEEEE / EEEE 8
=
Enablers Knowledge Management &1 ©
I REENERI Quality Risk Management mRERZEECH Q9 QRM
Continual Improvement }$&Mig >
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Link Back to Patient Risk
QRM throughout the product lifecycle

Pharmaceutical Technology Commercial Product
Development Transfer Manufacturing Discontinuation
SRR B [SE3(4-3-3 ERELE

Opportunities to impact risk
[ Design ikt ] using quality risk management

1E/H it E IR B P S IR S I B

r

Process Hff%
\

Materials 4%} Manufacturing i@] \

) PY— Reduce
| Facilities i) | \[Distribution %ﬁ%]

Risk

—

QbD PQS Patient J5i & ]

Q8(R2) Q10 qQ11/Q12 6
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ICH Q8/Q9/Q10 relevant
HEZRE

=
4]
T
SH= m
=0
3 *
HYS Q9
Bﬁés RERRE
3, I#[R=Al tools
2
(35
Product/process risk
EEMR/1BTE [\
Base: J. Ramsbotham, Solvay Pharm. NL / EFPIA 7

How ICH Q8, Q9 and Q10
Working together

Formulation Activities:

* QTPP Definition

* Pre-Formulation Studies
* Formulation Screening

* Optimization & Selection

Process Development Activities:
* Process Screening

* Lab Scale Development
» Scale-Up Studies

np [esnnasew.eyd

Manufacturing Activities:

* Commercial Scale
Manufacturing

» Batch Release

* Continual Verification &
Improvement

juswdojaAaa( |ed13nase
juswabeuey Ysiy Ajenp

106TPDA04014 Knowledge Management ,
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ICH Q8
“Pharmaceutical Development”
QbD

" BT

106TPDA04014

ICH QS8 intent

Scientific/Risk/Knowledge based
approach

QbD - Design space, Control
strategy...etc

PAT - real time control CPPs ...

Real time release testing = RTRT
(Product = Process)

New validation model -2 connect with
0Q?

10
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GMPHis HiSEfE ~
Aifk
nput % H g

@wi\(ruws MATERIALS ﬁﬁgmb
I= 1B

Cpk=0.3
CAPABILITY

MANPOWER METHODS RFEEEN Cpk
A i COQs,~>Q/C/D/S
CPPS, CCP |:> Output
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‘ How GMP operations

.
x

PQS A 557(&6“
QbD B (E54% ST O TrATERT

BOM K @Q’ 3 QbD
QRM (FMEA) - Control Strategy

(formulation) Validation / pd pd '

Qualificaton CPPs
QRM FAsEIBTES 8]

BASEMIFHSIE FASEmEATIE
CMAs —— [KelLTeTilely CQAs
Material Material

Input BEIBE el

Process
Y=CQA =f(CMAs, CPPs) Process = Product

B (AR/ARE)
PAT

Dynamic adjust

Data Flow (Data Integrity)

\ 4
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How QRM work during LCM?
Cp, Cpk
/ |
Process
CQAs (Ys) - Y"’l°f‘:§; — ‘\ |
/ t .ﬂ

Process

CPPs (Xs) > Robustness Lk‘

Control Strategy
Raw

Materials
(Xs)
P+ ¢+ ¢+ ¢+ ¢

r 1

Life Cycle Management and Continuous Improvement
Continued Process Verification

106TPDA04014

i QPTT - BEEEmmEENK

- QPTTEEMAESETHIER  BEEHE
— Clinical Sett|ng (Enn}_‘_fj__t) / :%égﬁlz\ «( / FILIEU
B, ENERS
— & ( dosage strength )
— BERS ( container closure system )

- S EREMCHEI D 2HFE (release
delivery , dissolution aerodynamic
performance )

- EmmBisiE (HE , A TEX , ERE
L ..F)
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* QbD B3 r)i7IE - ICH Q8

( Product Profile )

Design Space

A
A 4

Control Strategy

Continual

Improvement °

BB AT ER M E MR QTPP (Quality Target Product
profile) — Quality, Safety, Efficacy

W TE 721 H9 CQAs (Critical quality attributers)-C&E matrix
ER%EME + Flow_map

BB RS T H H ATRERLE CQASHIIHIE 14 (CMA) F1EE
HERIFER 2 (CPPs) - FMEA

EBDOEEER 2T Design Space B24&

BB EEREE CCP and PAR (Proven Acceptable
Range) — Control plan (PAT detection?)

7 f B A e B B E AT R Erth ioEE CIP

15

Il(ey Steps for a product under QbD

Pharmaceutical
Development

> QTPP IQTPP : Definition of intended use & product l

regulations, ..etc)

Prior Knowledge (science, GMP, > I ¥+ I

CQAs Potential CQAs identified & CPPs determined

| Product / Process Development >

Design to meet CQAs using Risk Management &

| DOE : Design of Experiment > R ] experimental studies (e.g. DOE)

IQRM principle apply at any Stage)_:’ L RENET LTS | parameters (CPPs) to CQAs and perform Risk

Link raw material attributes (CMAs) and process

i Assessment Methodology

| Product/Process Understanding > |

Opportunities Design Space (DS), RTRT = PAT

.
.....
N s

Control Strategy

Mfg Process Robust |

PQS

Technology Transfer .

. Commercial Manufacturing >

PQS & GMP

)

Local Environment >

Quality Unit (QP,..) level support by PQS

Batch Release
Strategy

Production

CAPA, 6sigma, 5S, Lean

PDCA - Manage product lifecycle LCM , KM

Continual
improvemen




PROCESS

PAT — Real Time analysis

106TPDA04014

Process control = Product control

What are In time, on time, at time and off time test?

. Off-line

PRODUCT

Real time release testing=RTRT = PAT = In-process tests in lieu of end product testing (FDA)

INFORMATION
RICHNESS

PAT approach

106TPDA04014

Some sensors example

:
|
|
|
;

Raman | | MIR
PV FBRM
NIR
UV/VIS
Calorimetry
Turbidity
7] B2
COMPLEXITY OF
IMPLEMENTATION

COST
MAINTENANCE

18




Fermentation Process example ™™
Cation : Anion
Cell Bank Seed Train Fed Batch ‘pepgn Ch Exhan,gi,..,- \{Iral- Ch ksl 1y UF F-nvr?ulon
= e o] [ [0 5 =] 7
» Concentration :|
9 9 9 9 3 3 g 1 1 1 3 9 9 9
= 2 [x} @ = =
g E = 5= | E s = < e 5 £ g
2 3 £ | £ £ | & -
e CLleaning

» Bi-product
» Speed
« Contamination

 Efc...
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Bt R LS THB A= CPPs by PAT
Application on bio-pharmaceutical
B8P B%AI28 Sensors 2P B%A128 Sensors
BET §§§§§m3m~ﬁ Deos CO, B8, [EEmmE
B R I S 5% mEpEeE | L7EAE. REGE
e BIREL. ARER | SEEERES. -
AR 25t 7RG EE K B | EORRE
IRHEE S PR RA 2R NH *+ SHMTFEH. £E
REDEW | EEs ' s, BR
K q A R 58 LEMTEE | BTRELESE
S8 b BT o ]
TR m | SRR BES P, gﬁﬁéﬁﬁ~§“%
pH HARIEES
SLEREN | GomEs HRTMP, | AN REES IS
5 HBE0, BB, BE | BAGBEENEER | LusE. SIS
0 s = %
1_0
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Process Understanding

r

Knowledge Uncertain space
Space AEESZH
I L |
ICH Q10 PQS
=
(14
e}
o -
le ] ICH Q8 QbD
5 Multiple parameters
Loss SBUEREE

Individual parameters

\ Operating'range NOR |

v
\ Acceptable range PAR |

T
Characterization range 21
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QbD workflow
efining the process design space

P

Four key steps

Process mapping

Risk analysis (e.g. FMEA)
Design of experiments (DoE)

Execution and analysis, definition of design
space

Process Risk Design of Design Space
mapping analysis Experiments/ definition

22
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Process Map

CTQs

Process Map
“X" am

Y = f(X1, Xz,... ’ Xn)

23
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QbD vs. Design Space
DOE approach

Mathematic display

2

Kno edgé Spate \ ,g Contour Plot
/ NI iy
j/ \L \ 4l Dissolution (%)
/ s 090.0-95.0
/ / \ \ © 2  |D85.0900
\ -1 g 0 80.0-85.0
/ \ \ 08 & |m75.0800
: il 70.0-75.0
/ / Design Space \ \ B . WPl
/ (linear ranges) \ \ mE5.0.70.0
04 |mE00850
FDA - Ma cturing process improvements w @tory notification (e.g., movement
within a degign spdce) 1,
40 42 44 46 48 50 52 54 56 58 60
Parameter 1 ”

12
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Dissolution and Friability = f ( P1, P2)

Design Space Comprised

Friability (%)
R ik L
Friability 3
““ Spec<2% e 2
L.~ 0 <%
§
A° 1w
.
N .
iy E
b ., §
L \\ ]
Dissolution \ N~ o
Spec > 80% B
]
M8 B8 0 8 M i
TR EEEEER: Parameter 1 O & 4 & 4 B T % # B &
Parameter 1 Parametar 1
Contour Plots )

106TPDA04014

Defining Unit Operation and CPPs
i Biological

IBqu Formulationl

— | Filtration |
| Inactivation I cpp
PP CPP -
cPP - PP ——
Vaccine
~
CPP - -
CPP —
Tissue Culture s
Media Addition cPp
CPP CPP
cor
Harvest & | Fill and Finish |

Clarification

-6

13
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€ QTPP - CQAs by QRM

1

Efficacy Quality

Potential CQA 1

Potential CQA 2

Potential CQA 3

Potential CQA 4

Potential CQA 5

I ‘ 27
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ICH Q8

BiE

process Controls

28
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ICH Q9
i “Quality Risk Management”

“mEEREE"

29

If anything can go wrong,
it will.

EMKERONE,
MmN TEEEALE

-- Murphy’s Law

30
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Bl 1S09001:2015 (1SO31001)

= f (expected result, uncertainty)

AHEEN 5 BRI E
- 5 1 FERISIREETR!

Y

- 52 EBE, ”J‘L 8" WAL BESM
- 3£ 3: BE, "Ek" %&%@%E@%ﬁ(@
RIRIEEMY ) EI’J{”%& {4 NIEEHRVAES
- 314 "EfR" —aAREEaEaEsaRna

e R
+ REEEME 245, HiSfFevent), HERaUATAAE 1) 7

A LARIEERIEE

)% EaNRY TRZ AT RUARRE
7%& EEE{]EHR Z NTGIE u_;\ 31
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The ICH Q9 document: e ”
Main pody explains the “What?” B A E EEERARE
Annex| (I) give ideas on the “How?” N E—ER:EHE
. . &
An give ideas on the “Where?” % < BZER R
0 < E-EBx - TEEAE
EVALUATION "\985 44 P@Ge? < =3/
Ss,
= /Vé‘ NTS
Tl w2 e Y
& K
u § i / accepT (RESIPUAL RISK)
" COMMUNICATION
Preliminary Hazard Analysis PHA g,’
Fault Tree Analysis FTA g § ASSESSMENT
Failure Mode, Effects & Criticality Analysis FMECA L E " \NSPECT\ON
ATOR
Failure Mode Effect Analysis FMEA HOW Wh ere REGUL
N
Hazard Operatibility Analysis HAZOP IR ICH Q9 R D ¢/ PrODUCTION
P UsTy
Hazard Analysis & Critical Control Points HACC TOOLS QRM AppL\CAT\ON Ry MATERIALS
|NFORMAL 8 ® — QUALTy Mgt CHANGE ConTRo,
5" ~ = AN AUDITING =
% 7 T
1Y Q A, RAININ
eV eR «(;% 2 O«,( PAT Enr or Do, CUMEN G
¥ F e & <& OTECTIgN TATIoN
\V &
BP\%\\‘ P‘G?/ AR,
?RO ?OP‘“\ ) What OQ)
\)5?/0 ?‘?\P‘?\
o P\)%e
<o 18
Peter Gough, Stephan Roenninger, o B R Bill Paulson,ICH Q9 Provides Implementation
ICH Q9 : Quality Risk Management - an update QUAEFI'Y élYSTEM Framework for Quality Risk Management
Regulatory Affairs Journal,16, 2005, 91-93 Gold Sheet,39, May 2005
32
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ICH Q9 general Process

!ls* E !aence- BE) RIREEER

| | a | liili Intent
Critical risk El,l!ﬁ%iF{Ei-Assessréent
ritical ris . e
factors identified ‘ RIRTER Id:nt'ﬁcat'on |
JEBEE g [« | ERHIF Analysis |
® == v
-g ‘ El#EE= Evaluation | AR %
=
£ £
Control strategies = o
justified S BRI - c°"tl° r ﬁ
ek ;% <o» ‘ El,l!ﬁ[!;{l‘;\i Reduce | )E
® ?g ‘ EB%RYIES Acceptance | ) §
Documentation & g y
Knowledge- B
sharing
BEEE FEISEE - Reviewy
® <> [ | E{4AYBE Review Events
33
106TPDA04014
= f<mcs
ICH Q9 mEEFEIEEEE
HENF)
ERM
. w— -~ S G - ’
|_ A
A e S
SRS BATSIEL] e
r/,a d{ o ROER
23z =1, al{T
B _{é zl:‘i"
IRIRERR
ICH Q9 Risk GMP/mE
Management O O=T
PIC/S
the level of risk/~ smim
A 1
Ey
scientific knowledge based approach and
link to the protection of the patient 34
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How To Use QRM As An Enabler
* 0T B L I 2 B

mERER. ZH A
B\ ERTENF

e.g. BRIERPE. IR
B, . IT,

EEF PQS/ISO/GMP
CIA
e.g.mBERBM e.g. WIFRMEERESH

CPPs/Control plan

35
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Risk Management

i RS

Risk That Occur = Problems
EELB%?&?E - FFEEEEE

Uncertainty . RISK Problem
o xeE mmd B¢ mmd BE
Hazards & &/GkE/ElEJR  Failure 3% Harm 5%
A: Severity & R=AXBXC _ N
everty i o Disaster =2
B: Occurrence 54 f%
C: Detection & HfE REX+Y*HZ+... Loss...f8%%
(&35

36
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"

Risk (—ig1%R) = %
EEE X 'ﬁfg General

RiSk (*Eﬁ%ﬁ) - Process
BEE X HE X FHEEE

Risk (RE0iK:R) = P

udisaq

BERE X HE X HMEEE

Risk = f (expected result, uncertainty)

37

EE 2 B ?

& onas

N

“Bg” 2EE(ERIRE hazard)ZE £/
AIRETE MR EERIE S
BR— AT
*The combination of the probability of occurrence of harm and
the severity of that harm (ICH Q9)

B PERAIR " EE Intent ”

SN

Hazard: The potential source of harm. (ICH Q9)

38
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When to apply QRM?
H EEBSHEREFR 2

1. HHEERTHEH $E2
2. HEERO AT REME 2 AT RE 2

S AR AR AT T SERRMHE (BREM) 2
EXTET

PlInER

EEEE

BRRET{ R 0
EX RM
h 4
Yes Yes EiE FXE R — B2
RERM JEIEX RM (small project)
N Tn,
v v v
THEERETE R Eh R ET 4G EERGEETR
(No flexibility) (risk identification, analysis & evaluation) (FMEA, HAQCP FTA etc)
¢ I
A 4
SBE 4 TR _ = [m=] o et B 3Fe
(JGL_E;-QJ{jS-ZEPJS:;: TR i Eft S E Rk EEAIE
e (select appropriate measures) quality risk management process
v
N A _ =
XHHEHER, REMIER 2 =044 45 BB

Based on K. Connelly, AstraZeneca, 2005 39
g ﬁ 55 . 5
B )}- ¥ ? ;:.-1 —,Elc g # .#’
———
Approach | l:
Application PHA HACCP | HAZOP FTA I FMEA MECA ZHA
|
Early in Development (w/ little information X X I X
|
]
1
Analyzing Existing Systems X I X I
Prioritizing Hazards / Risk X | X 1
|
Product X x 1 X I X
Process X X x | X I x X
]
Facility X I X I
1
T
Physical / Chemical / Biological / Hazards X X I X | X
Support Identification of All Critical Parameters X | X |
1
Investigating Complaints to Fully Understand Root X " | X
Cause | .
Monitor Effectiveness of Risk Mitigation | X :
Application I X I
'}
|
Service I X |
CAPA | X J X
|
System I X I X
L —- 40
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Approaches

i Rigor and Formality of QRM

Cr|t|caI Eﬁﬁﬁ'ﬁt

Detailed Ri
imple Risk  Assessment
Assessment ( (e.g. PHA,

e.g. risk FMEA, FTA)
Technical  "@nking, S A L B 5T Ay
checklist,

/SCI.entlfIC decision tree)
Rationale

#5185 £ 5 B8 B4 JEL B 54
JR

41
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* Risk register B &R

Risk Risk Risk Risk

assessment 1 assessment 2 assessment 3 assessment n

ngh risk .-
items

Low risk

items

Y

Risk register

Summary of all
high risk
items for site

~

21




e nus

BpEhE - Z

#8583 Occurrence >

Increasing Probability of

B E EIncreasing Severity of Harm/Consequence =

JR B 48 PR (%)

High Risk

106TPDA04014

43

. RHAREEEXIS

an

106TPDA04014

7

Risk Level AL Likelihood wI&ET4
1S 7;2‘2’,; B Low | Mediu | High
B mg | &
H_igh H H
Consequ =
ence hlfl]ecclgu L H
TS
Low €| L L

44
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RbEthE - =
Rt B or B BREFE

Likelihood
s

Detection
=R
Severity
EEM

45

106TPDA04014

EISESTE — FMEA - Lesson learned
EsER R ERE L | #iE—EThsEE KW | WRBAHEENREEREEE

RS SR KR
QbD KB (ER) AT INRESAS R TR
Flow Map ——» BRI

|

ESYESEL IR ——» C&E matrix

IEFEEREHE RA

L

o e )
(iBF2451E: SM+E)
farstat .~ #RiEN

S

| Machine | matrn

46
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R1: QRM MAEARER : AEAJREHEREER]) ? ISRy RS (OMR) 7 HEtRYE

RIRERUEEER ?
-InRERRk

-E8 93/ £ERTIRERF(R
-ThEERIRR AR ER
-AFFRHARYTNEE

106TPDA04014

BEXBIEAREZESTIERF
QRM vs. FMEA

| FTLLRHE 2
witeE
imrEEE
BRI
- TR

ELic e
/aEX?

BARE
sl
AR ?

I I

| FEERIEN

/

REME(SEEM) ? HREENSEAIIRH (DA RRINE/RIE) ?

R2: 54k > *FRREIE

** S .
TRE

1%& , 58 26# 33—

47
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&Jﬂﬂﬁﬁff& (SOD) general guide

IR
fm RPN
mE <70
S BEE %@%gxx 71-99 D w{gElE
AR a]{E A >100
. | ERR : | R T A
B | opmmamoveian || O BEWE |8 oagnpe
ORI SRS —————
ERRERETS & | eEET R | | BREEARERALE
i - EFHTE
R | OEREEGMPIER
¥ |CTRHBSENARE | || ETRRE | BREEFATER
@ e e
s EgE g |EEAAGEE
fﬁ OEMGMPIEIE = | BEENRISETR
O BEELARTE 1B | =T R TIRE
oy | fehE .
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Risk Based Approach — GxP Impact FMEA

Effect on: (e.g. GxP Impact)
Patient safety
Product safety

Compliance
(data integrity
rF 3

Rigor of controls
/testing
Consider:

Stricter controls
More controls

More frequent controls
Automatic controls
Increased internal audit

Detection

Greater test rigor

Potential for:
Function failure
Loss/Corruption
of data

106TPDA04014

High Risk Priority:
Use risk assessment
to identify specific
controls & rigor

Medium Risk Priority:
Use Generic
Checklist controls

J%b

._\

Low Risk Priority:
Use “Good
Practices”

The x (probability-complexity), y (severity-GMP criticality) axes, the z axis (degree

of rigor-detection)

49

FMEA for fill line change over
Aseptic filler application

106TPDA04014

silicone tubing and product could inadequate second operator
changed tubing not | remainin instructions check to ensure
between products | changed | tubing or change overis
to prevent cross- | out gaskets, performed
contam1nation between | contaminafin
products | g next product
5 | CIPnot Fillerinterlocked |1 | Current controls |5
performed to prevent use are adequate
without CIP/SIP
5 | Excessive Overtemperature |1 | Periodic testing ]
Filler is cleaned in Filletfiot Residual temperature alarm and cycle and calibration of
place to ensure m—r product could on initial rinse abort alarms
removal of c%aneer-l contaminate causes protein
residual product PrOPEMy 1 next product denaturation
5 | Automatic Conductivity 2 | Periodictesting 30
chemical alarm to detect and calibration of
addition fails failure to add alarms
chemicals

50
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ICH Q9 vs. Q8
How QRM Process work!

106TPDA04014

Initiate
—. ( Quality Risk Management Process )
Risk Assessment |
‘ Risk Identification ‘ P rocess
A = - Development
Risk Analysis ‘ .
T KBNEX o
‘ Risk Evaluation ‘ ﬁ@?ﬁ!%
unacceptable =
5 g
E |Risk control ?
: [ RecReaucton | siondMaking Control Strategy
s | b | s Development
w Risk Acceptance g - >
2 g RITRESERERDZE
‘ Fapa24iRl?
-V Output / Result of the
h \_Quality Risk Management Process )
isk Review | o Continual
(- | Review Events %94— Improvement
of the product
ESEEE/KM 51
106TPDA04014
System ID Failure Potential Potential Current -
Usage Mode |Effects S | Causes O  Controls Detection (RPN
Gaskets and Gaskets Residual 5 | Operatorerror, |5 | None Usedocumented | 100
silicone tubing and product could inadequate second operator
changed tubing not | remainin instructions check to ensure
between products |changed | tubing or change overis
to prevent cross- | out gaskets, performed
contam1nation between | contaminafin
products | g next product
5 | CIPnot 1 | Filler interlocked Current controls |5
performed to prevent use are adequate
without CIP/SIP
5 | Excessive 1 | Over temperature Periodic testing ]
Filler is cleaned in Filait gt Residual temperature alarm and cycle and calibration of
place to ensure Slaaned product could on initial rinse abort alarms
removal of roperly | contaminate causes protein
residual product Fropeny next product denaturation
5 | Automatic 3 | Conductivity Periodic testing 30
chemical alarm to detect and calibration of
addition fails failure to add alarms
chemicals
52
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3) Purification

2) Bioreactor cell culture and harvest

Distance from
product stream
(GMP criticality)

ol

Distance along
product stream

&l

Area of

greatast nsk System complexity

1) Working cell bank thaw and inoculum cell culture

4) Bulk formulation and sterile filtration

5) Post sterile
filtration, filling,
lyophilization,
packaging,

patient information,

delivery to patient

106TPDA04014

53

QRM #afk

106TPDA04014

jﬁﬁﬂ&?é”ﬂﬂgf ##1% & PDCA

HE QRS EREEHEBE Policy

BimERBEE/NMI, BEER,

EHEHFETE Team

e mEREEEEFTE Plan

BREEMNEMEHETRERREE Do
THEEINNEERE, FLRMEEBRES

B, FRMREEXHE Check and Act

BT AT,
HEERRRNEMMNEMEESZEZL Criteria

54
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Initiation:
Why is study
being conducted

ing: Select Team: Pmd“‘-“
Define Scope Cross-Functional
Stakeholders ggd:smand

' Risk Identification:
What can go wrong?

Risk Analysis: Risk Evaluation:
Quantifying Risk Is this risk acceptable?

Risk Acceptance:
Risk Acceptable.
No additional action necessary

Risk Reduction:

Risk Unacceptable. Residual Risk:
Reduction efforts Risk Accepted
necessary

ICH Q10
“Pharmaceutical Risk Management”
PQS

28
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ICH Q10 Pharmaceutical Quality

System

- PQS RELE R

* No intent to create new regulatory
expectations

- H#HPICS GMPEmE EERM LT E

ICH Q10 is intended to encourage the

risk based
approaches at each lifecycle stage.

use

of

science

and

57

s
11-1 2\- Intro | WOEQ
P ERBA R
[ Relatonships to
1.4 Ruguismory approsches
J—p— HiE
CONTROL 1.5 - Objectives
ves
IS
1.6 - Enablers
GMPELE
1.7 - GMS design
iy =R Rl
s 1.8 - Quality Manual
Processes
e
mespons.
partcpanon
nnnnn - R
...... e 24 s
Daresaton Commitment
revew

mpravement

2.2 Quality Policy

2.3 - Qualty Planning
2.4 Resource Management
2.5 Communication

2.6 Management Review

2.7 Qutsourcing / Purchasing

2.8 Ownorship Changes

1. Pharmaceutical

Quality System

Il Responsibility

PIER
EHEL
M

e e e

HEELEZRS

ICH Q10 PQS Index

- {- GMP Pharmaceutical Guality System | ]|

BEER

| GMPEYBE TR
| BhaEman
| AR,
| R EE R
| FETETE

SRS E M
B HYRF R

Pharmaceutical
Quality System

BERERGR
HIRFEE

4. Continual Improvement -
Pharmaceutical Quality System

3.1 Lifecycle stages
Az
PspL B AR

3.2 Quality System
Elements

EHER

4.1 Management Review

PSMER BE
SN
4.2 Monitoring of Factors
Impacting PGS
EHEE
EPERCR
4.3 Management Review
Outcomes

Process Moalteing

Management Review

106TPDA04014
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ICH Q10 PQS

106TPDA04014
ESMEE S A AN ] -

E-platform_Data flow - Data Integrity for GxP
Throughout product Lifecycle EZFFE fAdrEHA (ICH Q12 LCM)

(ICH Q13
Pharmaceutical Technology Commercial Product ®
Development Transfer Manufacturing Discontinuation 8
BREH EiiReg [GE3(4T:3 EmigiE ry
ICH Q8 QbD e )
Investigational products ETE’.FEEE;':> ﬁg"& E

GMP R Q

Management Responsibilities & &

Process Performance & Product Quality Monitoring System

SRR R EE A A B R AT

El PQS t Corrective Action / Preventive Action (CA/PA) System
PQSEE FRIERHUITTHHE (CA/PA) 5 v
- Change Management System / Management Review @]
BEEEGE | FEEE ©
3
Enablers Knowledge Management i385/
YENISE . -
B Quality Risk Management & EMEHE 1CH Q9 QRM
Continual Improvement & 59
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What is ICH Q107

ICH Q10 is a guideline on the essential elements of a PQS
throughout the product life cycle Q102 M PQSTE R 1& E &
AP EARERNIER
ICH Q10 complements Q8 and Q9 Q10/Q9/Q8E ##
— ICH Q8 - strengthens the link between development and
manufacturing Q8755 T B %% £l 84 3 2 fif] A B8 st
— ICH Q9 - as an enabler of the PQS Q9 & PQSHIE &
Implementation of PQS should provide enhanced
assurance of product quality PQSHIEEEZSEREEIR
HEE KHIREE
GMP is applicable to the Manufacturing part of the life
cycle GMPiE AR 4 dn B HA R &LE SR 53
— Manufacturing of Investigational (medicinal) Product & fff
RREmM
— Manufacturing of commercial products 2 1& E & M

60
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What is ICH Q107

ICH Q10 type PQS reinforces/introduces some elements e.g.
Q105REURIPQSIEIL/SIN T —ETTE il
— Link manufacturing and development (incl. feedback) jEizH
EFFE (BIEEEE)
— Continual improvement &N &
« Products Ef
- Processes iBf%
« PQS itself PQSAKE
— Role and Responsibilities of Senior Management S&HB&K
=T
— Quality Risk Management and Knowledge Managementm&
E PR EERANA ST
— Product Lifecycle E R4 rpiEHA
- Development through to Discontinuation {EFHEEZEI4RIE
— Management of outsourcing and purchasing material E1245p

SFEREEYIRL

61

CI Of Process Performance 106TPDA04014
and Product Quality

= EREFE mm B RIS EIE
« Lifecycle Stage Goals - PQS

SEoriBHIPSER BT FEmmE R
— Pharma. — Monitoring
Development EnA
ZEmFEE — Corrective/Preventiv
— Tech Transfer e Actions
RiTER #U1E/FarhTEht
— Manufacturing — Change
Fh&E Management
— Product EEEHE
Discontinuation — Management Review
RIS BHER

62
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US FDA GMP 6 system based
Risk Based approach

o0, 3908
Facilities
&
Equipmen

HE

63
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Continual Improvement

Product Quality and Process Performance

» Utilize the knowledge gained in commercial production to
continually improve the product and process.

« Utilize a knowledge management system
* |dentify sources of process variation

» Use quality risk management to identify and prioritize
indicators Tor monitoring and utilize feed forward feed
backward mechanisms.

 Verify a state of control
« Provide key inputs to enrich the design space, and to enable
innovative approaches to the process validation lifecycle

el S YEd P LA E & Ik

BURMEE mAIER LR WRAR RO G BIHY B AE R —HAEEKE - NZENM:
REpHE B HEGE BRI BRI S EIAE JEEN Bar RN R EENEEE T
FIEEmAVETHIRE M TR B IP i nAE A 2 i B B M S AR OR 78 58 BB I A A
PEIAEERVERIR MEBOUSE TEIRIAGEA MREER A ERGERE FOREANEHEERD
fig B HE—20 S5 e RIS B A L

64
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i Continual Improvement

CAPA System

+ Investigation of non-conformances

— Reactive — deviations, rejections, complaints, recalls, observations from audits
and inspections

— Proactive — feedback from trends
« Structured investigations to seek root cause

+ Use QRM to ensure degree and formality is commensurate with level
of risk

« Should result in enhanced knowledge and improvement
* Not just reacting to non-conformances

+ Focus on preventative actions

* Need effective tracking / follow up processes

RS e RN EE EmELE

SREQUWENBRIEE o) e e R#RIEE | {BFEETCAPA
B TIAL RS ripia <ol e [EFCAPA | FIRSERFE B2 RIS ERGEER
SIREREHIBIRIR T | oS B LRI e FREaHERT
CAPATS =R SRR BeSResE

65
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i Continual Improvement

Change Management System
— Evaluate changes under the principles of quality risk management
— Refer to the design space and existing product/process knowledge

— Expertise needed should include development, manufacturing, quality,
regulatory and medical to evaluate the impact on product quality

— Set acceptance criteria for change and evaluate after implementation

— Knowledge gained should be included in the knowledge management
system

— Assess the need for a regulatory system realizing the benefits from
using Q8 and Q9 principles

FEmREER EE [EES a3 EmA&LE

SERGERETRAN SECEAGREREMGT TARREER Bl 0w eaaeEn
2B, BfRcER ; EFE BERMEREEEETY ERNSEEERGMER E%T;imjﬁﬂgﬁgﬁiigg
EENIEVEERRE REMMIEENREN PINEACSEENERH JIRISHIESE B
FRFAEHIBEERAERT X SHEMRATTHERMRE

66
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i Continual Improvement

Management Review
Process Performance and Product Quality
Results from inspections and assessments
Periodic quality reviews
— Customer satisfaction - complaints, recalls
— Conclusions of process performance and product quality monitoring
— Effectiveness of process and product changes
Appropriate actions
— Improvements to manufacturing processes

— Training and/or realignment of resources
— Capture and share knowledge

FEREER i PEISRIERE Em&LE

0 %*EEEEQE'fE)‘J ?Eéj\'ﬁtl_ Ktk N ;E‘&EI'\JEU Béﬁ\ R 'E‘E*D ARESEA 5&%%%

67
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Knowledge Management

- Systematic and lifecycle approach to
acquiring, analyzing, storing and
disseminating knowledge on
products, processes, components

 Provides the basis for science and
risk-based approaches in the Quality
System

— Product and process development
— Manufacturing

— Change management

— Continual improvement

68
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From know nothing to know how
Knowledge Management

Decision making

Know How - Q

| Input e.g.:
CAPA, FMEA, APR,
Deviation, 00S, Audit,
Lesson learned, Best
practice, Operations...

Intelligence
$8:
# Ell
= *®
2 i
- —) =
Raw Data Data Analysis Information Knowledge
Know Nothing Know What Know Why
69
106TPDA04014
CIP thru CAPA
Knowledge Management
' Incidents .
Change i gtions Quality Control
Training Control
T 1 ' Faii;.lre ’
Document Y < c
C Validation Investigation SRR
ontrol |
; l Management
Production g.
Review
Control "
Supplier v
Assurance . Annual Product
> Monitoring Review
External & 3
—‘ Trend Study
Internal »  Audits : { Com;;lamts
J ¥ Recall
Regulatory Lesson Learned l .
Pharmacovigilance 20
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How to Implement ICH Q10 - Summary
EhtE PQS- iiEiais

Step 1 Define & Establish Quality System GREB RGAVEEF1TE

Step 2 Develop a Quality Plan with well defined Quality Objectives HlEmRE
SIEMRERE

Step 3 Complete a Gap Assessment SSRZEIEDHT

Step 4 Determine & complete a Remediation Plan containing all required
CAPAs for implementation of the new quality system ¥EEMTHEE
B R AHIRETE/CAPAS

Step 5 Define and complete training HlEF5EmkBETH 4R

Step 6 Execute & complete the action items (CAPAs) of Quality Plan #4750
SehkmEstEiae)/1HE (CAPAS)

Step 7 Implement the new quality system G B R HiEL

Step 8 Verify the implementation of the new system, including training
HERFT R ARV EIEB, BE 4R

Step 9 Monitor and continuously improve the new system FrEGAVE T
MIFHERISUE

71
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Computerized System Validation
CSv

“EBIRCRRRER"

72
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CSV EFMEEE

Bt R

Knowledge, Computerized
Skills, System .
Attitude Equment,
Facility,
Utility...

0o T ~ § *

73
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BB E Tl

-] ardwa re CPU: A7 Rt A7 ZE AT R o 2 0 &

/ AT Rt EEE T \
HERTRE o g,:
M I o
WG R E Gl Y
BHAERN \m )
H i E@@]ﬁ FRREESE CPU) @Mﬁ[@@]ﬁ
HioEkEES
WARKES 5 e
RENEH —> BN -
e &xl (8
EiERRETERE
B ERMEDRN

WA | R it

JCRU

74
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AT MM
ALY)
2, o
L -

AT
o TN

HD E-time :
st \ 4

\vee

75

Wz B 2 FECPUBIT—
Eis S PTHEMERE, 25
T EELDER

1. HREER
2, fEER
3. BT
4, fF[E

R R B AR AR L B B 78 A e T B ]

(Instruction time, I-time)

WIREFRESITAN, ABA o i DA
#1475/ (Execution Time, E-time) (Dynamic Record)

Paper or electronic? 76
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V-Model CSV (data integrity)
Computerized System Life Cycle Management

VMP/VP p—
Project ) N

(Planning &Defm'tlon)Concept Change Control |r. [\ .
Status |

‘/

RN

<

«

S, RN

........ U p.da.te

106TPDA04014

VSR/VR

T el &
Vendor URS [« PQ

180

Verification N 7

oQ

Mechanic

(Design & Definition)
Status

(Manufacturing) ‘ Built )-—»‘ Set- Upl
Status (Source Code ReV|ew)

N O TS C) o)

EmZ+LBABEELE o EN

1911ddng
S
0%\996
T
<
m
=
o
o x
o
=
IS)

Vendor ::”\ﬁ/ ............ sste;nuse
mAssessment Project Plan RA -

(Commission &
Qualification)

Electronic [ A

(Site Installation)
— e Status

Status

T {nesea o A Y -

ol

IEC-62381-2006
Automation FAT and SAT/SIT

106TPDA04014

i ?E sl A st
< Construction 9 —»e c issioning >
. if,éﬁw % T Mechanical Completion sartup
i- ----------- ?:.[E[; I"}‘-g- PRI, Loop check ® |.J | Cold commissioning |<J I Hot commissioning
2 Z75H ‘ Function test
DQ ProZE‘EZL$ | syst o/i ;E/ﬁ,rit ¥ Q oQ PQ
m ! (Integration test) (Unloading test) (Loading test)
ESD ]
ESDIDCS :
I ocs 0cs ;
FAT . SAT SIT
H R BB i B R A
BRSS Em UHIER
FAT it SAT Je il st SIT 4L (&
Prerequisite for FAT Prerequisite for SAT Prerequisite for SIT
SW complete - Shipment of system to site - Systems properly connected
System hooked up - Proper installation - SAT complete

Vendor in-house lest completed - System start-up

NOTE The loop check can actually be started during the construction phase once the required infrastructure has been installed.

Function checks include 1nterlock checks, complex function checks, and sequence or batch
logic checks. These tests are part of the SAT but cannot be conducted until after loop checks

78
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Spreadsheet validation - V model
Office Excel example

User : . :
Acceptance Prototyping ) | Design/Build Live Operation

Single \

Spreadsheet
Specification FS
Document

Single
Spreadsheet
Qualification

Functional Document
Testing

Test
Installation

I

79
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PQS infrastructure for CSV

xxx GMP - PICS GMP

— - ASTM E2500
2RI \/\I S —
GAMPS —
Baseline guide U CIES Ky

mE

F—EXMHRE QMS ER/5ENRE | SIFHES.
EEERTRIORE

Quality manual

EFEXH SN FERA/AE/[@E who/what/when?
Procedures
(E&igE= SE=EXH: IREMANY How?
Working instruction
RE / otk SEMEM: ER , QMIS IE(EREE

Paper & e-Record

80
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Operational Systems Architecture
Industry 4.0
BI 4
Biz Distribution g,
Layer a
< . =
_ BMA: building management system ‘z”
Op i ’
Layer —
DISTRIBUTED ' : CQAs : Supervisory
CONTROL L : Control And Data
- SYSTEM | = Emmmmmmemee Acquisition BUILDING
DCS d SCADA AUTOMATION o
Embedde Stand SYSTEM o
\ 8
alone 2
PCS ;
BAS S
Layer E
1/0 g
§"ﬁé'r3'rh'é't'é'r's'"§/_ )
— I/0 I/0 I/0 1o )55 D o §’
FL 0 ors (1M v
Layer
O
81
1/0: input/output

GAMPS5 Hardware Categories h

HE A= £ A

Category %83 Typical Approach B2E75;%
1. Document manufacturer or supplier

detail, serial number and version
number

BB AECE R AL TERS S,
—. Standard Hardware Components r;%ﬁ%é??iém%—m IERRIHIR

EAERFRE NG 2. Correct installation to be verified
HERIEER R aE

3. Configuration Management and
Change control apply
BRAERREEMEEES

As per above plus: EIARZFEIIL :

1. Design specification

—. Custom Built Hardware s taneA
Components 2. Acceptance testing
e B e e e SR
FERBISHIRRRRALT 3. Configuration and Change control
apply
EBRREIEERER 82
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GAMPS5 Categorization & Validation
i B R b B TR e A B AR

Category Software Type Validation Approach

Record version. The operating system will be
1 0S, DB, MW... challenged indirectly by the functional testing of
the application.

% H

Non- Record version and verify operation against user requirements.
Consider auditing the supplier for critical and complex applications.

3 Configurable
Software

Aixadwo) HpEst

Record version and configuration, and verify operation against user
Configurable requirements. Consider auditing the supplier for critical and complex

lications.
v 4 Software e
ﬁ Manage any bespoke/custom programming as Category 5 software.
* 5 gu:ttomlzable Audit supplier and validate complete system (SDLC).
ortware
83
106TPDA04014
Different Approaches of USP, GAMPS5 &
Application of ICH Q9 QRM
4Q
Qualification
Effort
GEP Parking Facilities No Impact
Only csv
™
GAMPS]
A The design and
5.‘-“ c— use of these 5
~ systems can
SQ Production Air Conditioner >- :ffeu their 4
(Jo B Building Management System l Upecs "
gsuia,lii(ﬁg:antsigl Autoclave -
TRV S Direct Impact "
A 1
ICH Q/Criticality
84
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i%ﬂ%‘{té’éﬁ?’é‘ R R HES A an B B

ESEE(E GAMP 4348
SDLCRXER 3214 ] 3 a2 s
i | TSRS v [V |V |V
= iea)
Tieste v v |V |V
HEY v |V
2l | teml——
HesEtE i v |V |V
EBEE i v |V |V
| FF®sRReE (URS) vV [V [V [V
2n WXE% P v |V
L [P — v |V
a BRI (IR ) v
q RRR | mppmt (e v |V
85
106TPDA04014
Bkt R RER ML B
Eﬂ ZIN e dub= } L — np L 4 =
ElI&:T4 GAMP_ £
SDLCHER 3214 ] 3 |a 5:5_
TSRS LR (1Q ) HRARS v IV v |V
<2 BRAEHE(OQ) 7T AR S v [V
RN | i MR QRIS vV [V |V
I S N=F" YRR
TEHOE v [V |V [V
RERS v [V [V |V
{sE e v v v |V
H R v [V |V |V
30 = v [V |V [V
4EE | B/ SERiE v [V |V [V
“ UrEE v v |V |V
o3 BHAMEE v [V |V [V
B v [V |V [V
& TREHE (BRERS) v [V [V |V
RGg
| 18 " | momems VIV IV |V
86
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Software category

test strategy

106TPDA04014

Function
test

Configured
DS AIECERE Integration
< test
Module (Unit) Module (Unit)
specification test

Cat5
Customer
BRI 87
106TPDA04014
Approach To System Register Contents
Type of System System Register Guidance Examples
pH Meter, Ultrasonic Bath, Mass
| One entry per system. A separate Balance. HPLC. FTIR
Laboratory System | entry is required for each physical Chromat’o a h’ Daté Svstem
[A——| system of the same type. Robotic S)gl]stepm)s/ 4 ’
Intelligent/Smart Instruments
— ON€ eniry per system. PLCs
Process Control | 7\ Separate entryis required for | o000 oo ctem Distributed
| s, | €8CH physical system of the same Control Systems
type. Expert Control Systems
" it
Deskto One entry per GxP Spreadsheet applications.
A Iicatigns spreadsheet/database Database applications
pp— applications. including Access.
One entry per production system SAP R/3
| instance.
IT System Care must be taken to ensure EIT/?SS/JDE
(AR, sites understand which multi-site LAN/MAN/WAN
systems they use.
88
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Examples of System
Categorization

106TPDA04014

Laboratory Systems Categories
pH Meter 3
Ultrasonic Bath 3
Mass Balance 3
High Performance Liquid Chromatography (HPLC) 1,3,4
SCADA system (no user defined macros) 1,3,4
SCADA system (with user defined macros) 1,3,4,5
FTIR Spectrophotometry 1,3,4
Chromatography Data Systems (CDS) 1,3,4,5
Laboratory Robotic Systems 1,3,4,5
Standard interfaces to other connected systems 3or4
Bespoke/customized interfaces to other connected systems 5
89
106TPDA04014
Process control systems type Categories

Loop Controllers 3
Smart Instruments (analogue transmission of process variable) 3
Smart Instruments (digital transmission of process variable) 3
Intelligent Instruments (without control/logic functions) 1,3
Intelligent Instruments (with control/logic functions utilised) 1,4
PLCs (customised system) 1,5
PLCs (embedded system with no customisation 1,4
SCADA system (no user defined macros) 1,3,4
SCADA system (with user defined macros) 1,3,4,5
DCSs (standard configuration) 1,3,4
DCSs (customised e.g. Visual Basic routines) 1,3,4,5
Data acquisition systems (configured, but no user macros/programming) || 1, 4
Expert Control systems 1,4,5
Standard interfaces to other connected systems (e.g. MRPII,ERP, 34
LIMS, MES) ’
Bespoke/customised interfaces to other connected systems 5 90
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Examples of System

Categorization

Desktop Application Categories
Spreadsheet Applications (no user configuration) 3
Spreadsheet Applications (user configuration of standard functions) 4

Spreadsheet Applications (user defined macros/programming,
e.g. VBA macros or calculations, report queries developed 5
with SQL, any other bespoke/custom programming)

Database Applications (user configuration of standard
functions)

Database Applications (user defined macros/programming,
e.g. VBA macros or calculations, report queries developed 5
with SQL, any other bespoke/custom programming)

Statistical Analysis Package (user configuration of standard
functions)

91
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Examples of System
Categorization

IT System Categories

Enterprise Resource Planning (ERP) 1,3,4,5

Manufacturing Resource Planning (MRPII) 1,3,4,5

Laboratory Information Management (LIMS) 1,3,4,5

Electronic Document Management system

(EDMS) e.g. EBR 1,3,4,5
Engineering Maintenance Management 1.3.4.5
system (EMS) S

Distribution System e.g. EDI 1,3,4,5

92
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Examples of System
Categorization

Detail

Element

General Management Training, Service level agreements, contracts, etc.

Installation, changes, decommissioning, hardware/software
maintenance, management of outsourced services, service
start up and shut down, job scheduling, system monitoring,
problem logging/tracking/reporting, etc.

Servers and Mainframes

Installation, changes and decommissioning, management of
Network Management third party networks, hardware/software maintenance,
service monitoring, problem logging/tracking/reporting, etc.

Establishment of standard desktop, hardware/software
Desktop Management installation, changes, decommissioning, maintenance of
virus protection, distribution of software upgrades, etc.

Physical security, logical security, password ageing, user
Security Management account management, access rights, installation of anti
virus software, handling of virus alerts and infections, etc.

Back-up and restoration of data, media management, long

DataManagement term data archiving, etc.

Internal audit process, document management, record
Quality Management management, corrective and preventative action, process
improvement, GxP training, etc.

93
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I t R i t
-— -—
AN =, =,
[ = = B H 7
J 14
Equipment Inventory, QC Laboratory Example -Example 10-Aug-15
Sywtem 1D GAMP
b3, -7 1 [#
{8
PC. Doll, Optiplox GX1. sonal INGDA (Mecrosoft Windows 2000 vor 1 on Review| Non-GMP Risk Risk
1 Due {Y/N) Level | Priority
[AA Winiab, ver 3.61 A
i N High High
e N L L L M L e T T
ﬂmn Irdnegrater. (‘RA‘IA‘_’!-U‘ BSOTOLP F-‘:m- wernion 310 E) (L
b N High Low
CAAGCA 00 gl I Bumg. G101 1A sonml DE 77002610 (
TIF mutoinjecion 031 320 DERDN01 198 ©
(1" nergaton
P COHP Vectra XA, sonial FRT2I650138
[P rivies . HP basejot S000, sorial NL
e pactrommestas [P Do s BX T REIST 15S Tererosare o |
[Friciler: Epaom sty colour 440, ol ABTT260772  [MEL Windosn 2000, ver 4 00 GH0I
LN WA irikads weer 2 8003
AWMO mance Metther, AE 160, senal OG5A5 (P errrvwwmre vewsson A 3 [ -
i3 N High Medium
N Low Low
[RRIE , £PYRE. BR
A A ’ Hils i
SRR PRE R
HE R RREEERK. ..
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Validation Document Hierarchy
CSV

Site Validation
Master Plan
!” /’ J'
' ’ ’
Jll' ’l ’1‘
S r '
’I’ J" ’I’
K ¥¥
Project Specific Validation
Master Plans/Rationales

////r i\
Qualification

Discipline Specific Protocols

(DQ, 1Q, 0Q. PQ)
/ | i
! i g s Testing
/ ! !
J' J' r'
! ‘ I
) = i 4Q report
v v L y v
Validation Raw Data
Reports Paper/Electronic

Validation __.-m

Summary Report

)5
Schematic Activity and Documentation
Process flow
96
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CSV MEMIRIER

mDQ:{ *’rﬁExﬁt

RES. RENRFTRERVEGTHNERE |, W EITE
(FRETEE)
mIQ : FREWR

MR AT R IR RimE S ERTRRBAIESK |, WSHERITTA incl:
FAT and SAT , ¥ £ Integrity test
m OQ : FEREN

AR ER R EE TEHRE RN |, RIS ERTRISAIZEKIELT |
WSAER91T%5 , X4 Function test , un-loading test
m PQ : THEERE
RARERENETIRIEPE T | £EfEERIE EZBIFTEEERIH
17. EEEMEE | mESTHERRSIIEX , WHHERTR X
%4 Acceptance test , Loading test
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Validation Summary Report
VSR

VP« VSR

The Validation Summary report (VSR) cover:

= Summarising the validation exercise, results and
conclusions

-> A best practice high level report

=>Linking via cross referencing to lower level project
records, detailed reports and protocols

=> Qualification testing linked spec & criteria
v PQ vs. URS
v 0Qvs. FS
v IQvs. DS / DR
v' Supplier audit reports
v Validation Master Plan (VMP) / Validation Plan (VP)

VSRIBIGR(EFRIEZIZIRV PRIGTER
FIEEREN  EREENERERE
EBBEPHIRMNEEEE, BIE
— FOTERGIEHE ; RISASLLAITEREBIAR
ETHENERESR
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QRM Application for CSV

mBERREEER

106TPDA04014

GMP Criticality

Severity

99
Risk assessment method
=z )R R papr N ik
System Complexity
Probability
High Risk Priority |
Medium Risk Priority |

Low Risk Priority |

Risk Class

Severity = Impact on Patient Safety, Product Quality,
harm occurs

and Data Integrity (or other harm)
Probability = Likelihood of the fault occuring Risk Priority = Risk Class * Detectability

Risk Class = Severity x Probabilty p; 1 0.6

Detectability = Likelihood that the fault will be noted before

100
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GMP Criticality

Severity

Risk assessment method

B ARG 75 iR

System Complexity
Probability Detectability

106TPDA04014

£

2

L

High Risk Priority |
o 1
0
8 Medium Risk Priority |
O
®
2 Low Risk Priority |
Severity = Impact on Patient Safety, Product Quality, Detectability = Likelihood that the fault will be noted before
and Data Integrity (or other harm) harm occurs

Probability = Likelihood of the fault occuring Risk Priority = Risk Class * Detectability

Risk Class = Severity x Probability (Risk level)

101
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1) Working cell bank thaw and inoculum cell culture
2) Bioreactor cell culture and harvest
3) Purification
4) Bulk formulation and sterile filtration
5) Post sterile
filtration, filling,
. lyophilization,
Dls:jancte irom packaging,
p'fc: ':‘c e r?ar_'n patient information,
(GMP criticality) delivery to patient
Distance along
product stream
Area of
greatest risk 2
System complexity
102
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Inventory Register

2 R e RN ER i B B b B 8%

Equipment Inventory, GC Laboratory Example -Example

106TPDA04014

System 1D
EE ST YT
[FC. Don, Opuplox GR1, Bonl (NGO WBCrosoR Windows 2000, vor Hon-GMP | Risk I?isl_(
101 bue (M) Level | Priority
A WY ndah, vor 3.5
1 N High High
YTt T T Hrereetr G0, GE 1EA swrial B3 TOON CTmrems 3 [
[t intergrator, CRAA. sarusl BS070LP 'E 111111111 =EE) E) (S
o N High Low
(SR O G e I pump, G101 1A, snnml DC 7000610 Trhrcee T
1P sutcinjector, G 1320A serid DEAOI01 199 Farrmwrs veraon 2 =
HE degam sy JETITOA0TE Farrmwinre versson 3 1
P column Forrrware veraon
HP ol G1330A, sovisl DE 3301381 1 Trnd o ey 1
P LU GINZ2A serial JPTIOTAST v v El
[HI* neragation un, G132, senal DESII05011 [X]
[FCHP Voctra XA nonal FRT 2650138 1P termwars e e
(VW irvctonses NT Vv 4.0
[HF O Pl e o AW O
[Fririer. P Lamerjot 8000, moris WL [Uhrakrscmarr
[LAAASCHCAN UL PE Lamibda UV L Loenteda 16, sors GO015 Loy
B i o v PC Dl Optiphes G 1, REIY I“C e rrmasar s Lo B
Frrinter: Epaom stytus cokour 440, senal AS T 7260772 (M WY inchomes SOO0, ver 4 (0 '4:\‘3
(LA WA irikals wear 2 B0 03
AASSCAILDT Arahic sl Dalance mance Metther, AE 160, senal OG5A5 (Farrrvwemre vewrnaon A 3 [ -
(i3 N High Medium
ed,  |1-Jan-07 M Low Low
|J . an to review
R E , &£RE, BE
NS ] XA e 08ED
b s
A FRIEYPIRISZ HR AN - - -
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C&E Matrix Format

CPPs vs. CQAs

Cause and Effect Matrix

Rating of
Importance to 2

Customer

©

10

11

12

14

15

Process

In

Process

Outputs @

puts

/\1

(o)

Total

CPPs

(3

(6)

N 4])

N[Ol [WIN|(—~

104
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Cause-&-Effect Matrix
Vaccine example

Process Appearance arance Endotoxin General Formulation
Potency | Purity | Identity| Dose P Appe i terility A i i
Parameters (Recon) ] Composition

Raw Material
(S)
Raw Material
(Buffer)

Formulation

Compounding
& Mixing

Capping
Visual
Inspection

105

Critical Process Variables
“Relevance” matrix for cell culture example

Solution Preparation:

=
]
TN W[N] ]

LEGEND:

Microfiltration -

Depth Filtration [N 1] ?D::;i"aﬁm [t
[~ ] ot usualy a

Refold critical parameter

lon Exchange Chromatograpl “- Usually not a

design
SEEREEIET
[N N]

| Precipitaon [ |

| ChemicalTreatment [ © |

| SterilizeinPlace [ |

o ] ] . . I T
| CleaninPlace | | | [~N] [ [ [ [ [ [ [ [ [ | | | [ [N[N| |
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Granulation

Dispensing Drying

Blending

Tableting

Others....

Dissolution

Disintegration

]
i
i
]
il

Hardness

Assay

Uniformity

W EAE

LLHERNEEE

| Degradation

1st & 2nd

<
<

Stability

SaW02INQ0 FEAFMED

Content | |
1T
| |

| Appearance

N

Identification

Water

%
L I
BN

Microbiology

Bt
[mt
]

3
1
£ B

EFPIA PAT TG, 2006

07

g5l — BB
|E L

) S
| [ PR
Y i)

ﬂg
>

Bioburden

Sterile Filter

Vials

Stoppers

Flip Off Seals

54
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Facility Effects from Equipment design
design adjacent g;gi?snal
areas

Personnel traffic

flow Disinfection

Area
HVAC equipment
Storage
conditions Validation

Personnel
practices and
training

Product and
material flow

Personnel

Cleaning and .
hygiene

maintenance

Procedures Product and materials - gigrilization

Qualification

109
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[ypical Impact of records example
Typical Typical Typical
Type of record
Training/personnel Environmental Reactions (ADRs) “
recorfi, J_Ob . Monitoring records )
descriptions, incl. roles equivalency Study
and Reports
responsibilities.
QA Audits and n QC Analysis results
Investigations (including
Deviations) Batch records “
Equipment cleaning Distribution records
ek Component, drug product
Clinical and Non- clinical contzflner, closure, and
Calibration records studies and reports labeling records
Informed consent Sample management L
Planning documents - documentation records
Validation Investigational New - Patient inf tion leaflet
P atient information leaflets
documentati L-M Drug applications (INDs)
.. £
O — - Master production and
F|t1a‘nua| Disclosure by control records
Clinical Inves ors -
Inspection Records Complaint files -
Adverse Events (AEs) and
Adverse Drug
110
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Data Integrity

"SR EE A"

111

T06TPDAD4014
1O —
= N /@t ~ = cutre?
ATA INT SR
Lack of raw datd IC’EREP ::\055
Modify Meta 92

—_— ‘h-—-_"'i

No 5, . N
AUdijt trajj PF DATA Discard Auto to manyg
TVER-COMPLEXITY

gaadfﬂtef be trué

1LNSe AE ACCOUNTABILITY

: Lack of raw data

~<AME CULTURE — FEAR
POGw .~ ERES>

KPIs DRIVEro .
LEADERSHIP BEHA*"ORS

N
2, HIDDEN FA* St ot 2

,
&%, NO“ e oul.mm

K&E
— ci'sfm FIDENCE

igtion i Y :
nchronizatio 4 Paper vs. electronic

A v

/Ut)lis
cS\? up

manipu'ate NS

Sy
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under ICH Q9

() ocp/GLe/ GMP/ GAMP

ovp  GMP GDP GxP

iData integrity global regulations

Scope

o MP
Hi |

Format Q&A

=t Part 11 Guidance Guidance Guidance Q&A CoC Guide
=/

113

000000000000

What is data?

CHE. M BEUUEXT. BiE. BE
EIARBERELNEHEH

- BBRHHBEL. 5, _Ilalﬁiﬁ"ﬂf-%
Eﬁgj.%s EEI:II:II:IXI:I-I-s ﬂﬂﬁ@

- MHRAFSE#a F 8RR AITERI KRR,

HIETHVBRHBITASRRGHEN, B
WZEFFEALCOA IR A

114
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What is data integrity?

» Data integrity refers to the completeness,
consistency, and accuracy of data

SHEHEBMNTEME. —BEIEES
- FEEEH ALCOA

— Attributable (RIERET4) . Legible CGEHEMIRIEE
) . Contemporaneous (ERFTE) .
Original (#&2Ek. [RIAMREEFREIAR) 0
Accurate (GERETE)

115
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‘ ALCOA & ALCOA+

I 116
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Data management principle

¢ ALCOA & ALCOA+
Attributable aIERERY B e LIPER
Legible WA, WM | AEER
= Contemporaneous | 5. RS SHRIERIELER / BA
Original AR E-FRE , KEHEM , HERF
— RETAE— e  wE SR
Complete =80 WER
S [P P RIS IS RS
EYET
Enduring EAH FABIERA IS  REas. E%
Available ATREERAY BUSTEBIZE TR , RIS

117
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ERER-DI EXER

.

Data
storage
HiIRRE
DI &g
Teelt

Data CIA

Review B PEIERR
EigEZ

118
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Data Governance Framework
ISPE GAMP

Objectives & Drivers Outcomes
Regulatory requirements — Compliance
Organization Efficiency & Value

Biz needs

Risks & opportunities Managed Risk...

Structure Awareness Policies .
l l l Strategic
. v Planning &
Ownership Training Standards Data
Integrity
Controls Program
Behavioral / Procedural / Technical

Maturity Level

Access
Processing Mas:ac:er::]yent

lm‘ldent &

Data
D

Llfecycl mblem iy Guality Risk
Retention Llf % 1a TAgEemMent
& retrieval mauagement
’?e"e?)'ii'.ié‘ Data
Management

Supporting Processes
Auditing Metrics Classification Validation

E-platform IT Architecture IT Infrastructure
119
Data Governance
Control
Procedurs | Controls
120
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elationship between Impact, Risk,
and Rigor of Controls

Increased Rigor
of Control required

. ESEEERIEM
Increasing Impact )
EERIEN Consider:
More controls
Increased effect on.

*More frequent controls
«Automatic controls
eIncreased internal audits

«Patient safety
Product safety
*GxP compliance

Increasing Risk [E &GN

Increased Potential for:

Loss of record

«Corruption of record

*Wrong record

eLack of detection 121

106TPDA04014

i 2 DI R HEEER

- :RIE1TAZEH| CoC/CoE Policies

« nE X1k Culture

- mEEERHK ICH Q9/Q10 - QRM/PQS
- B EE Quality Metrics

- &REZE Resource Allocation
 NERRAREAR R Effective Problem Solving
 Zll%E OJT - Abilities

122
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i Some important DI terms

Archive * Dynamic record
* Audit trail - Static record
« ALCOA « Data exclude
* Back-up » Data transfer/migration
« Computerized system « Data Processing
» Control strategy » Exception report
* Data » Electronic signatures
» Data Governance « Data Review
« Data Integrity » User access/system
- Data Lifecycle administrator
* Meta-data * Flat file
« True copy « CAPA
.« CIA » Good data and record

« Test into compliance data management practices

123
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i DI some highlight topics

e Raw data

— URigE R prg 0 (B, MAREFHRN) =
LB BRI EIT R E AR 16 50 SR EA 3

* Flat file

RIEPHEFELTR, S FEEHRXHEMIER
:‘:t, RAEMEEEENSCE (Flat File) F184E
[EX{ (Database File)

124
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DI some highlight topics

« Meta Data

- R, PNEUE. TEUR. BURER. BREiR. LUK
HiREF

— Data about data

- [BEENRIER] B [ErERNER] - ifEk data
B4 property &l , LIS ~FREME. BELEEUR
SiFEH , XHCiREFIEE

— E.g. data 3.5 1 meta data , #2ABE NaCl, Lot1234 ,
3.5mg , J Smith 01/07/2017 meta data 24HFRIAECER
EI’JZ' BT4SEIRGERSS | @B meta data , Data ASHEE T
SE=S

— E.g. Audit trail is on of "meta data”

125
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“Data” Understanding!

D — ok =[FIREHE + ST EUR
EREEEEEERC = [e— Record=Raw data + Meta data
— J| = - [RIRENE = FRIGRI —E(IBITTSR
reconder WBGART — LRI (process data) =stHAYER
With some devices, the real record is a hard copy. Egﬂ;%= mmﬁf%ﬂgiﬂ*ﬂ%ﬁ
N TERIE :
::::ch';gpson % Mo raw data i@*i%gﬂ
A=\ I%g  RIEFE]
"lypewri‘:';eaii:t;cf Ic::g Icgnagr'la :I::;:;T; |:ecord is no longer considered raw data. The ** ﬁ;;
M B &
Chromatographic @ el —{EPT{S R F o iR A5 SR B R IR BURAN
s D SR £ H BRI TR AR Y

With chromatography data systems, the raw data typically is an electronic record

126
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DI some highlight topics

- Data life cycle

- BIBEEL. RE. Bh. oNMES. EE. FEEANRER
FHERTE Efﬁ?ﬁE’JLEE’JFE’ﬁB ExFEui’ﬁ EHETEIRIA
ERFHL., EEMNEEREBNTEREELERERERS. E
on i B BB RS E /S E BN BIE & dn B iR P B P ER A

R 3R B BT S 14 4B E FE R AR LE BB A AU (WHO)

- HREaEHMSERE SERIBENBERFEE. &
B, #/R. &RE B, EEMEx

- Data governance

FamsEBBELE RN, SEREZELGEHNKE

FIEeEk. EE. REBMNEAYTE. —HANEEMRIERR
A4, e.g. ISPE

127
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DI some highlight topics

« "Archiving
- RIEERELHTREEE-—DREIMBRANERBEZTEMLHR
BREENEEMANBBEEAENEETREELRHKMBELE
- FETRERELH, WMEMMTRIBENEFEA
« Audit trail (...one of meta data)
- ek em., EEARN. FEFEMEFLLE RTFEREHE
#. BRSMBEFELERMSEHIBIE - ASRY(5W), REEE
BE or g

— ExEE ¥ T RRSE RS Eaudit trail REFERIFHREAE 2 2017 E£ERIT
« CAPA and Chang Control

HEDIRR AL

128
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i DI some highlight topics

» Dynamic record vs. Static record
- WBRARKRETEBE X, FlnEAEERNEFER, BHEfEELHY
XAFRAEMEHNBT ZEFEES
- EiRetdXrIECER, BINEFELH, AMFERPMNEHRARZHEEILIES
RIBRRGII, EHEBERXPHEFLRHEALFAEEREER. MBS
HHEHE  FEEFLHKRFNAELEHATAABEESLEBENMK
REEJRUEEFMMEFTR S
- WX Ek, HIINEASPDFEEEk, =—EREEMFIER -k
NBZERFLESRAEBNEX, Hlin— B FIEN= R #FAEPDF,
BREELHUNAEZEREREEESEERMEEFRIGE
* True copy
- BEBRIARHENRBREMEIR, WERAFLUERER—@ELEN 5%
BHEIAF UARARFREHFHEMHANETNER, SFENRIEFILH
i FARIFT A T BiE AR ba Fe Sk =X
* Record
- QMS ZEREEE, EiREE-log book
129
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DI some highlight topics

« Hybrid approach
~- B RERIEEF R HRMEARNL SR IEE
ERECERSRAA & 5 AR 5 S A ERIE Rk
- BEAZRMNEERAEM LERRRNERE TR A E
4 [RGB FRCER AR IIEN H i R AIEERR
- BEAERFE—(EEEHRERAANME SERATEFE
R 2T &R
- HREAAERM, EREHEFXM, FlMEK, 7
BESIENMREFEXHHEE EZE
« Test into compliance
- TRHECCMPHIFFEHEMZEE BRFEHEREXZRTA
EZHERE B M ERATEEIRS SIS (FDA OOS)

ZERMRENE

an
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DI some highlight topics

+ Back-up
- i%?‘é‘&%ﬂﬁl%ﬂﬁﬁﬁﬁﬂFaﬁ?téiﬂﬁﬁﬂ’ﬂlﬁ#ﬁ%ﬂ%ﬂ’ﬂﬁ%ﬁ &l

* Wrongful Act
— TEFTB-Whistle policy
« Data exclude

- BEEUBTREREHEBEPHRCCMPRIR, W ERA—EHR
e, FHEM, B2 EMEERER (FDA 00S)

« Data processing
« Data transfer and migration

- CIA
- CSV
« ERES —part 11

131
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Compliance Assurance - CIA

‘ CSV ERES - 21 CFR Part 11

Limit access
1%2{2\' Prevent Data modification

Confidentiality

Change control

Link raw data and result
Data & information
ccuracy

Who did what, when and
why?

Traceability

Audit trail

Integrity Availability
TR Al FtE

132
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| Paper vs. Electronic

| e

Hybrid System
- w Electronic Records

RAM EfFaciEis HD JxfFaciEEe

(Static Record) (Dynamic Record)

[ Not 21 CFR part 11 relevant
I 21 CFR part 11 relevant 133
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ERES - 21 CFR Part 11- Definition

"R RAECER

o FRmEE ’ ‘

AL ABIEFLCER Reco rd

o : FIENETENEE " Eﬁ'ﬂ:
i -?.Eﬁ\
o : RN
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Simple machine (left) to complex system (right), and relevance of
printouts as ‘original data’ based on ICHQ9
GMP 2015 RHQA

Simple Complex
LC-MS
pH Meter Filter integrity tester
UV Spec HPLC systems LIMS system ERP System
FT-IR CAPA System
No software Simple software Complex software
Printouts Could *  Printouts not representative

Represent Original data

Data Form Paper electronic

135
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Simple machine (left) to complex system (right), and relevance of
printouts as ‘original data’ based on ICHQ9
GxP 2016 MHRA Draft

System Simple Complex
complexity system system
pH meter Filter integrity Interactive | Enterprise
test response resource
technology planner
UV spec HPLC LC-MS-MS LIMS
systems
Balance FTIR Pharmacovigilanc Bespoke
e database systems
ECG Electronic Clinical
machines trial master database
file
Spreadsheet Statistical
analysis
tools
Min/Max Data loggers Building
thermometers management
system
Software No software Simple Complex
software software
Printouts Printouts may Printouts not representative of original data
represent
original data
Data Form Paper electronic 136
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* DI for Paper-based system

Templates Control EiAIEE
« Blank form Control ZZER &R EZE
« Batch Record distribution 4 FE R #% & K
« Record Use i2#%{# A
« Record Filling-out S2#%1EE
« Record Modification ¢ #%{&Dk
« Record Verification 52 %2
« Record Storage SRR
« Directed Print-out & 51| E1 3044
« True Copy EEEIX
- Limitations of remote review [Ef2 £ 2 1248 & AR FI 14
« Archiving XH127F

« Decommission/Disposal 3 {488 8%

137
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1 ERP/DI Flow Map
Iltem Master =254 Sales Order ‘ MPS

f T
BOM BRI l | &
MA MRP B
bl e r oy | Eﬁﬂﬁi ;; B
Routing / SFC —
! Work |Order Purchase Order
I — PR | "
I— L, & o e
% ] B i,vlﬁ
I B &
X 4 E 74 ST AE Receipt 4 ;I_
=z u IR l
o e FRAHIR 5 l
g -~ = &
Bt | ATEm e
................................. ; o -3
 BxEE = #

ATERHIEER

System Management — Client / Server
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BEFER ICH Q9 QRM
s DT RVl
nweamEl i ! alidation
16518955 QbD NPD T wE IR
‘ SthiE H . f 5 % e Pl sop/sipetc
PR [ GRS | Tohnalody | L _pSec |l (MBRILREDER)
A v Best Practice
L g | =FvE | [ | mums KM
ST
: e Al Yzt
?%f% e (20 || o
REEH —
Qc - e SRR
RIS U awem frae
] H
L «
AN
BN | TEas
CAPA / 8D HE TPM FERGIRE
H R 0QC
T B
- 4534 KPIs = G20 o]
FMEA &3
EURETE o wiER ——— GMI P/ [ S@@@ = *35
pres— LeSSOl‘&bIearned Pharmacovigilance H@H @/@gf@ﬁ] @
Change = ﬁiﬁ%%ﬁﬁl -
Control | =g |- PRl ICH Q10 PQS
SESUE CIP T EIEHS (APR/Audit..) Data Integrity

106TPDA04014

Thank you for your attention!
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Annex

BEEN

141

Data integrity expectations (ALCOA) in thewsrosou
| existing EU GMP correlation -EMA

Basic Requirements for Active
Substances used as Starting Annex 11
Materials (Part I1) :

Chapter 61 / Chapter 514

Basic Requirements for Medicinal
Products (Part I):

Chapter 4 / Chapter 62 (Computerized System)

A Attributable (data
can be assigned to the [4.20, c &f], [4.21, c &1],

individual performing the [4.29, e] Lollel) [l [ 2], [12.4], [15]
task)

L Legible (data can be

read by eye or [4.1], [4.2], [4.7], [4.8], [4.9], [5.43] [6.11], [6.14], [6.15],

electronically and
retained in a permanent
format)

(4.10] [6.50] [7.1], [9], [10], [17]

C Contemporaneous
(data is created at the
time the activity is
performed)

[4.8] [6.14] [12.4], [14]

O Original (datais in

the same format as it was

initially generated, or as a [4.9], [4.27],
‘verified copy’ , which [Paragraph "Record"]

retains content and

meaning)

[6.14], [6.15], [6.16] [8.2], [9]

A Accurate (data is true
/ reflective of the activity
or measurement
performed)

[Paragraph "Principles"],

[4.1], [6.17] [5.40], [5.45], [6.6] (5], [6], [10], [11]

iChapter 4 (Part 1): Documentation
2Chapter 6 (Part 1): Quality Control
*Chapter 5 (Part 11): Process equipment (Computerized system) 142

“Chapter 6 (Part 11): Process equipment
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Data integrity expectations (ALCOA) in the

106TPDA04014

existing PIC/S GMP correlation

PIC/S Guide to

PIC/S Guide to

o S Annex 11 PIC/S Guide to GDP
ALCOA principle GMP for Medicinal GMP for Medicinal (Computerized for Medicinal
products, PE009 products, PE009 o) roducts. PEO11:
(Part I): (Part II): y P ' :
4.20, c & f], [6.14], [6.18]
Attributable 4.21, c &il, -t 2], [12.4], [15 4.2.4], [4.2.5
{ [4.é9,e]} [6.52] [2], [12.4], [15] [ 1. [ 1
[4.1], [4.2], [5.43] [6.11],
Legible [4.7], [4.8], [6.14], [6.15], [7'"'[[197]]' (0], [4.2.3], [4.2.9]
[4.9], [4.10] [6.50]
Contemporaneous [4.8] [6.14] [12.4], [14] [4.1], [4.2.9]
[4.9], [4.27],
Original [Paragraph [6'1?6]'1[2]‘ 151, [8.2], [9] [4.2.5]
"Record"] :
[Paragraph
Accurate [4.1], [6.17] 540k 1431 | “principles"] [5], [4.2.3]
[6], [10], [11]
143
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A

Attributable

L

Legible, traceable
and permanent

- BENERTE

- TRNFRES
- EAEDE ;
- HEAFD,

ERER, B

* R AR EHREAIEK ;

TRefE AR AT RRA T TUACER

- (SRR R R ERAREE. BENCERMESURE

(BIBEREACIRANBEER ) |

* FHEERAEBRNENREE BRI IRAA R
- EREHENBEENEISRIRATCIRARIET (FIanssT

A EMBRRESBIAIRNS ) |

- BEREEERRRRIISOREHHEEM IR ( FIaIRET

AERFRAEMIREIH )

* BIAEERESRRE A BISR AR RIE RS ERIR

FMEXREN(EREEEEENEEANAEER. GLPH
GCPRETHIBILABAECMPREHEEBABEREDIRGM
ESIREEEBFINIRAEMEN) ;

* TEARSR/SK R TR ERR S (REE T GREE SRR E

¢WHO ALCOA+ Expectations
I T N T R

- EAFAIE. (SN EuRaTREERAE—RFELR

- E—HETERS (EWHBISEAREYHE )
+ FERZERUR R | DA BRI RRC B ERTE R
- BE |, WERRSNKAHERERECR

* RIERERF R BB ARG IEMEER(FER (SOP) %

PITE SRR T T — SRS HRIBURIRE (5150
R RSN E R E IR SIS IE RS
PSRRI ANFHERE SRR HEEER )

- EA%ZeN. BREIECIBRERRE IR EA BT

RINEMTRESIRAEA ;

- PREIGMNEEREDE T R (fINFREEREHER

VARSI RaRR RS e R B S SRR SR )
BTN BB EMERIRIAR

| fE(EE

- BEEAREREMSOPRERALF I BRBIRAGES |,

BIEZEIIATIH R RESRNES

- LIRS E i BN SR TRAE R RN (L 8is R

AAAFIENRHRASRAY ;

- RIBHESRIE T EURE D AR K HEINE
* B AI BB AT E

HERREABSBFCIRRERIR
SEENETFIMEREN
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| WHO ALCOA+ Expectations
T wereod ] cleconicpwer

C

Contemporaneous

(0)

Review of original
records

« EEEFHISRNE TS B EE R RA B EEIHR
IR E SR Ao SR MmN\ TNERR (FlansEsz=:T
8RR, HASIR. RPIREFRE) |

© BEEFIREERACIR PR AR BRI R (1RE
EresiniEEENeEEsh D)

- RIFIINARET , BB RIFITRAE | X Bz ER
e R T IRA BEIE S OIS/ R BB CR

+ BERCIFIEEIRRSEE RS AR AR ( BETIEE RS
BORSIE ) ERREHCRCIRIE A BISSIERTREROMT | FTEE)

FCERA0 B HAF RS e E S T

* EEAERFA SIS AINE B S SR A SRR

YRBURFE D BOEATHLE | BRI RIS AR ATER ;

* BURERIE A EMER TSR BN B B AT B
FPREERE TR ESTERACER AR RIS (fiin
FRElEE IR IERCERAYIEN ) ARERIELEBUIRE ERisrE
EEE  BENRE

- BIRERO IR A RS AR R BB AR EEEN
FHRRPELELA T it ER B LRSS E R %
ERt S R SR A B EE PR E R SR RS
ERTHEAERA BRI PR ERE T EENHEERT
(RSB IAAIH EREARCIRAOTCRE . HEREE, —EUEANAT
AEEVANRE

- R R R R RS Ra E RR R TEE S
FEZE BT & GxPRIS N SHBMHIERGREA | BHRRRA
FCERAORT RAAIBUERT LARIBERTEOBERE] | RIS EFALCOA
]
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Formulation Development Activities

Pharmaceutical Technology Commercial Product
Development > Transfer > Manufacturing > Discontinuation >
HEREAE BifE®s BELEE EmEIE
ICH Q8(R2) — Pharmaceutical ICH Q9 - QRM ICH Q10 - PQS
Development Related Related Integrated
Related Activities Activities Activities
Quality Target * Clinical and non-clinical studies on drug * Informal and/or formal risk * Knowledge Management /
Product Profile substance: bioavailability, PK/PD, and assessment to evaluate patient Prior Knowledge (relevant
(QTPP) safety needs and potential medication information to support the
risks understanding, risk
Pre-Formulation * Characterization of drug substance * Determine failure modes and risk gsosgsment Al SRRl O
Studies (physical properties) factors for drug substance
« Chermical stability of drug substance hysical and chemical stabil Ul ) Sl
] y 9 . phy b documentation
degradation and potential formulation - Developmentreport
interactions -Etc
* Development of analytical tests
Formulation * Excipient compatibility * Determine failure modes and risk
Screening * Dissolution method development factors for excipient interactions
* Screening DOEs
Formulation * Excipient and drug substance material * Opportunities for formal risk
Optimization and property & characterization assessment
Selection * DOEs for excipient amounts
* Stability of drug product and storage
conditions
* Develop IVIVC relationships
106 TPDA04014 o

106TPDA04014
| Process Development Activities
Pharmaceutical Technology Commercial Product
Development > Transfer > Manufacturing > Discontinuation >
RS BineE® [CEJ(4F-3 ESRIE

ICH Q9 - QRM
Related
Activities

ICH Q10 - PQS
Related Integrated
Activities

ICH Q8(R2) — Pharmaceutical

Development
Related Activities

Process * Exploration of unit operations * Determine failure modes, risk factors | * Batch records and
Screening * Characterization of process for unit operations and rank risk operational guidelines
intermediates for manufacturing
— * Tech Transfer report
Process * DOEs for process parameters and * Screening risk assessment to e A

Development
and

interactions with material attributes
* Development of Design Space

determine potential parameters
impacting product quality (e.g.,

Optimization * Operational ranges for scale- Ishikawa) o
(Lab Scale) independent parameters * Determine critical process steps,

* understanding of critical process process parameters and material

operations attributes (e.g., FMEA)
* Potential issues of scale

Process * Pilot to verify lab scale knowledge * Development of control strategy to
Development * DOE and modeling effects of scale control risks incl. for scale up
and * Development of design space
Optimization * Development of on-line
(Pilot Scale) measurement technologies

selection of suppliers
that meet raw material

150
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Technology Transfer

Pharmaceutical Technology Commercial Product
Development Transfer Manufacturing Discontinuation
BREAE Bt EELEE EmiE

ICH Q8(R2) — Pharmaceutical
Development

ICH Q9 - QRM
Related
Activities

ICH Q10 - PQS
Related Integrated

Related Activities Activities

* Gain product and process knowledge * Forms the basis for the manufacturing | © Advance understanding through scale-

* Knowledge supports transfer between process up activities
development and manufacturing to * Improves effectiveness of control * Provide preliminary indication of
achieve product realization strategy process performance and successful

* Contributes to processes validation and
ongoing continual improvement

integration into manufacturing
* Gain knowledge from transfer and

scale up activities to enhance the
basis for the control strategy
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Clommercial Manufacturing Activities

Pharmaceutical Technology Commercial Product
Development Transfer Manufacturing Discontinuation
RS BineE® AELEE ESRIE

Commercial Scale
Manufacturing for
Drug Product

ICH Q8(R2) — Pharmaceutical

Development
Related Activities

* Definition of commercial
process design

* Commercial scale runs to verify
process design, with additional
sampling to verify
understanding

* Implementation of on-line
measurement technologies

ICH Q9 — QRM
Related
Activities

* Development of a control
strategy for commercial
manufacturing, including in-
process controls, end-product
testing, raw material controls
and change control

Check procedures in the PQS
regarding risk from Process
specific procedure (e.g.,
sampling plans, design space
and model verification, change
control for movement within
design space)

ICH Q10 - PQS
Related Integrated
Activities

* Process-specific operating
procedures (e.g. sampling plans,
design space etc.)

* Documentation to support on-line
testing methods

* Validation to demonstrate process
and analytical method
reproducibility

* Storage of development reports,
risk assessments

Continual Process
Verification and
Continual
Improvement

* On-going analysis and trending
of process data, (multivariate
SPC, etc.)

* Evaluation of process changes
and associated effect on
intermediates and products

Manage risks of process or
material attribute change
(including changes within or
outside of design space)
Review risks in
audits/inspections and
implement risk-based CAPAs

* Procedures on process
monitoring and action limits

* Change control procedures
including how and when to do risk
assessment for process changes
and evaluation of the change

* Maintenance and update of
knowledge management

I0Z
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ecent FDA Warning Letter Trends

 "Failure to maintain complete data derived from all
laboratory tests

— Deletion of raw data
— Changes to raw data
— Incomplete raw data
— Inauthentic records
— “Unofficial” or “trial” testing
 Failure to record activities at the time they are
performed

— Critical laboratory information documented days after
the testing was performed

— Belated entry of cleaning information
— Belated entry of sample identification

— Lots released prior to proper approvals
153
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ecent FDA Warning Letter Trends

* "Failure to prepare or maintain written production,
control, or distribution records

— Incomplete records

— Discarded original paper records

— “Unofficial” visual inspection records

— Manufacturing data recorded on scratch paper

— Falsified batch records and training documents
 Failure to record activities at the time they are

performed

— Critical laboratory information documented days after
the testing was performed

— Belated entry of cleaning information
— Belated entry of sample identification

— Lots released prior to proper approval
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