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QbD(Quality by Design, A 7|8t EZ 0 3}
3ol
A systematic approach to development that
begins with predefined objectives and emphasizes

based on sound science and quality risk management
-ICH* Q8(R2)

*|CH : International Council for Harmonisation of Technical Requirements
of Pharmaceuticals for Human Use

KOREA 2020

DISCOVERY

® - L
SUMMIT Seest im
m Copyright © SAS Ir;tittze In:c. All rights reserved. j p
® e .,



QbDO|A S| A EE

« CQA*-AC(Acceptance Criteria) &

- 378 HZA Al Comparability 25

» CPP* 413 MBI B
« 37 E/d3}(Process Characterization) DOE*
« Process Robustness 4% MC Simulation

* Process Data Analysis Process Capability
* Process Monitoring/Evaluation SPC*/MVDA*

coreasoooCQA: Critical Quality Attribute(32 & &%), CPP: Critical Process Parameter(823 78 =), DOE: Design Of Experiments(& & 72 &)
DISCOVERY SPC: Statistical Prgcess Control(EA4X &38=2tz2]), MVDA: Multi-Variate Data Analysis(CHH 22 A)
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= CPP(Critical Process Parameter)

A process parameter whose variability has an
and therefore should be to ensure

the process produces the desired quality

—-ICH Q8(R2)
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Risk Assessment

Probable Risk to CQASs?

Yes : Further Experiments Required

tatistical Significance?

Practical Significance?

No : No Experiment Required



CPP M7

= Statistical Significance(E A& 2| 4)

SYHE0| =F Hol0f [IHE CQAL| AtO[0f Ciet SAH A 7HE AE A Al
- Univariate(OFAT*) study : Fit Y by X - t-Test / ANOVA* / Correlation
- Multivariate(DOE) study : Screening/Model script > =21} &4

- p-value < a[0.05] > SAHH2 2 F2|ot X}O|

prv~xwmre *OFAT: One Factor At a Time(SHHOf| S+ QIXt B3} A#), ANOVA: Analysis Of Variance(24H2 A)
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CPP M7 : Statistical Significance

= Univariate Study(OFAT) Atz

4~ Oneway Analysis of Viability By DO Level
Cell Culture Process0ll Al Dissolved Oxygen(DO)Jt
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st 22 Z2UE dJA= M, DO= Cell Viability Ol
HES T B0 RO e
B-A
Assuming equal variances
A 45 59 60 64 58 67 53 61 Difference 3.750 t Ratio 1.11035
Std Err Dif 3.377 DF 14
Upper CL Dif  10.99
5 68 63 66 48 64 69 60 Lower CL Dif -3 40 s T
Confidence 0.95 Prob <t 0.8572
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CPP M7 : Statistical Significance

= Multivariate Study(DOE) At

BHSE ZH0IA CQAY)0I Q&S = Jts ST ——

72 CIXE & Kot &2 F+= B 1 Contrasts

Lenth Individual Simultaneous
t-Ratio p-Value

Cell transfer holding time

Initial viability

<0007
<0001+

<0001
171

Media feed amount

Culture duration
Initial VCD

DO

pH
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a2} (Process Characterization)

= A7 S 7HDesign Space)

The of input variables
(e.g., material attributes) and process parameters that have been

demonstrated to provide assurance of quality
--ICH Q8(R2)
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=7 E/d3}(Process Characterization)

= 2P 2|(Normal Operating Range)

-

- Design Space LHOA 5858 = 425t 248

Temp
SP: Set Point
= : - o+ NOR: Normal Operating-Range
P NOR PAR: Proven Acceptable Range
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=7 E/d3}(Process Characterization)
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IMP Al A

Process Characterization
(Design Space / PAR & 74)

Acceptance Criteria of CQA's Characterization Range of PP’s
Low Target High A 260 300
Y1 86 90 94 B 50 100
Y2 73 77 81 C 40 60
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1. 29 M A A| (Definitive Screening Design, DSD)

= S8 (Process Development) THA| Of| A

- Screeningdt &S A|Of

- Screening
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