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E A EZuj(Mammalian Cell Culture)?l 72-$-¢F mAyE & (Microbial

Fermentation)®! 7o wpg} 34Fgo] Fold 4 At}
SEAZAFAA = ME wFd e Istr] fs A &2 (Centrifuga-
tion), o (Depth/Microfiltration) W <& o]&3c},

nAE g dutdow dagds AR (Centrifugation), AME 3}
(Cell Disruption), @ &AM & (Protein Refolding) S o] &3t 343+
=3

£ 2 953 FLIYNUSY FLEISA oA
SRR F 284N (CPP) F2EAS4(CQA)

QAR (Centrifugation) | IEE D A &5 5 |58 5

o] 3H(Depth/ T4, 4", &5, IFE | 8, o5/ EeE, 5T
Microfiltration) 5 T A=EA 5
3}4) (Cell Disruption) e, dHdy 5 FE(FHA L) 5

T}l = 3

e U3 ANEE, oE = BEY, 5 5

(Protein Refolding)
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A tsA(Aggregation), 2F3H/3L A (Oxidized/Reduced Form), E3l&
(Fragment) 53 22 AF 8 B<E(Product-related Impurities) ¥ &
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=(Process-related Impurities)® UE <+ A= o] E-E5S 1 =29
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(Ultrafiltration) L% pH AERE & e B S
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9. AR

9.1 B ol ddAe FAHA3NAEQRM) &
4o A A nkel Zo] m3Fola kARl AxyA B o] A(PV)
= AFgPstr] A FEAMAQRM) E8&S 1HT F Yrh olH T
FAs B (QRM) WHE Wadoldol A8d FF A e A48
B7PF FsbzEQl kel osf o] Fo] A o4 A AljkE A A
(Resource)e &Aoo =2 &8 ¢ ot Az Wt o] d(PV)lA +
AL A QRME A& T dv= Wl et v Zo] 28k
ok o] WHe HE2 T A 544, A7 /NEe Y, A4 ey

JHe AAFE 2o JhE Y 52 ;estel 1 A4 WAE =YD

9.1.1 A3 A= (QRM) #¥ &9

7k "98 8 AR (Risk Assessment)"ol & 98] ¥ A& Wl A s HA
qAAA S HNkAE] S ARE A ste AAZH A DI

. “9sf&2A(Risk Identification)’o|st HAEE AA XSO Z &85l 93)
AE v A 7l WA w2t fsie AAE gAaA(H3 84S I

2} “QH7HRisk Evaluation)”® &d == A A&
L8l 71 divls] =4 HsE vlaste e F/EE AAHS=
P2 E L3

nk “2lsl 84T (Risk ControD)”& 93l #e] 2A S oldsles FAE 2
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vl “QJ &l 44 (Risk Reduction)”& 3ol ¥ & 9 Y A= 3=
A A E L3



Ak “9ell=8(Risk Acceptance)’ol& A&l & &3t at ot AAHS EI
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7k ‘il A A E(Risk Review)”# (A7 7-5-0) Hsliol &3 MEE A
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@ sotd SlalE Belste =Fol AR a7t UERf eI

9.1.5 YA B & (Risk Communication)

o Bed 4 EAAABAQRMS A BN BARA EE o
slEA A2kl AR Go] o] o] A 5 it

9.1.6 98 AAE 2 EA3(Risk Review and Documentation)

rJ

s A

A=FH Bl APV AFT 2 2 #e] PPS 95 AN F
B 7

A9 A (QRME A&HHo=E Z o AR, Frle =r)= 9
o] A= wel dgH o EsteE s, AHAE A =2 B 2%
4 HE&ES At QA BEadn. ol2ldt BEASE AP AxF
g dgdelde] AAAGAVPIY Eejtold STAFA(VMP) T3 8

G EE gEo Ag" & Atk

9.1.7 FALHAZ(QRM Y 44+
A e Aol Ao F4 Wil AMEEHE E47IHS A8 7HR7F Ao
I 524 9 850 gt 35 %(Flow Charts), § A A E(Check Sheets), X
Z A 2~ W33 (Process Mapping), ¥¢1-Z23 % (Cause and Effect Diagrams)&
12221 Hsfjay] E44He AHE & 5 Atk

B

N

LS

2

| 22 B8 93 FMEA(Failure Mode Effects Analysis),
FMECA(Failure Mode, Effects and Criticality Analysis), FTA(Fault Tree
Analysis), HACCP(Hazard Analysis and Critical Control Points),
HAZOP(Hazard Operability Analysis), PHA(Preliminary Hazard

Analysis), Risk Ranking and Filtering 59 7|H<S &&8% 4 it}
=3 #YE, AIEAEY, sI2EDH, FHEXE, sATEHEY 59 A

_TL_

=]
w2l

SAH P e B4 55 Ao

_15_



rioh 2| o2l gt S0,

(UOHBOUHIIIIIIO:) }{STH)

a9 1 #4982 (QRM) ME=

w9l 2= (QRM) & A2

A8
(Risk_Assessment) v

Sk
(Risk Ide%tification)

<« » 913 4]

(Risk Analysis)

v
EERE

(Risk Evaluation) Fa3t
PN
T

Sk K
(Risk Control)

v
A8 A
| > (Risk Reduction)

v
38
(Risk Acceptance) <

:

4—>< FA A QRM) &8 A}/ A=

|
e s AE i

(Risk Review)

AL

(Review Events)

_16_

M- e dk4o

(S1003 JusWeSeUR ST )




F

o

-
T

gy atel 288 g 4R

9.2 3R 7
gl o] A(PV) A ol A

o] &H =

pzel

Wi
Hin

mK

Sl A= 7HA AW

o

[eJR=X
o
=34 4

|

37 o) A
A

T—
) .

T

| .

LFLEAFCQAS] AHEA AF

TRFEAEACQA) ] AxEHE S7HA7I
o] A(PV) & Ao Ad Az

=

T4 UA BANAE A BAC] ATFE AN HAY FLF
]

]
H=(CPP)

8

5 dH(CPP) B T2FAEACQA)Z 542 7

al

g

oV

o
o

(QTPP)9] A9

geo 8
jé]

=

YA

[e)

L

A &

3T
™

-
Ea

A AL
D E3=

(¢}

™
w3

T

| .

3K

A AAlol o7 F4 e olA

_2,.__|

Ho

N
pul

o
o
i

i
..mo

Hi

ol

g
fuze]
Ho
=K
el

4

=4

A A

-
T

[e)]
AA

PN
T

o FRELFHCQA FFE F

® AF

=i
=

3)

17}, o]

8

—_—

d o

X

1

.EL
o

o] 5}

o
o
o}
-

Fof A3
_17_

[

12 (QRM) S A A

I<

® #249



243 ez (9 A G (Design Space) 24, A 3 &35t

T Utk WA FRFAEHS AwHow ARSE, HYA, WAE
=
[S)

d) B3 Mg gAadAd =27 3 AE AEe rdn. olH T 24

olo} 7ol glalTa @ B AL WL Fa) 2A dolNe Wi AE
FAFAEACQRE AL FEE o & 9or AxHoz st
AE FAS A7) 9% WAE FAY 5 ATk AP FF P JAR +F
oA dolR A dedo] 4 ARE A ARV NNE AABA, Az

o]
99 FUAAA o\ FAH 3Nt AEAE FH AT GANA B

s Ao 4% FARYE £ T & Ak

_18_



HAEH
10.1 oot 5 wagold Aol o FA (Ao 1A A2012-75%)
10.2 TR AWTFE, [AE 2] oJokE Az EARYSE
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10.4 Guidance for Industry, Process Validation: General Principles and

Practices (FDA, 2011.1)
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recombinant DNA technology (EMA, 1994.12)
10.6 Guideline on process validation(EMA, Draft, 2012.10)
10.7 ICH Q8: Pharmaceuticla Development (2009.8)
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10.9 Validation of Pharmaceutical process (Informa Healthcare)
- Chapter 34 Validation of Recovery and Purification Process
- Chapter 35 Validation of Process Chromatography

— Chapter 36 Cell culture Process Validation



