26

EU ICH
Q8 Q9 Q10 Q11 Q

Q
Q
Q8 Process analytical technology PAT
NIR PAT
RTRT Real Time Release Testing
Q9 Q10
Quality by Design QbD
1
CTD
Module 2.3 NIR
Large-N
2014 11
1
2. Analytica QbD
QbD QbD
QbD
3.
ICH Q8
keyword
ongoing process verification severity

ICH




EU ICH

Quadlity by Desgn QbD

QbD

ICH QB R2 1
QbD
Process
Andytica Technology PAT
Red Time Release Testing RTRT

RTRT
ICHQ R2 1
RTRT
RTRT
P2 2
3 RIRT

RTRT



RTRT
QbD
RTRT
RTRT
RTRT Critical Materid
Attribute CMA
CTD
4 5
RTRT
PAT
CMA
RTRT
Large-N
A-2. Analytical QbD
QbD
EFPIA
PhARMA 2010
6 QbD
usk

Validation and Verification Expert Pand ICH

Q8, Q9 Q10
FDA

8 ICH

QbD
QbD
A-3.
ICH ICH Q8
stience  technology
ICH Q8
ICH Q8
keyword
B



B-1.

CTD
CTD Module2.3

P3 P5
RTRT

2014
4 GSK FDA
Moheb Nasr

1~4
2014

PhARMA EFPIA

21

22
1) Overview
2) QTPP

23

1) Initia risk assessment Criticd
Quadlity Attribute CQA

2) CQA - CMA potentid CMA
p-CMA

3)CMA

4) CMA - CPP potentia Critical Process

Parameter p-CPP
5) CPP
6)

3.3
34
35

51

52
53

CQA
CQA

3 CMA

BCSClass2

CMA

Design of Experience, DoE

Large-N

B-2. Analytical QbD

QuD

CPP

CMA

RTRT



Andytica Target Profile, ATP

indlico DoE
DoE

Method Operable Design Region  MODR

QbD
QbD
B-3.
ICHQ10
ICHQ10
C
C-1.

CTD Module 2.3

ICHQ8 Q9 QI10 Qu
Quality by Design QbD

CTD 23P2
CTD
Module 2.3

Quadlity Overdl Summary (QOS)

23P3 23P5

Enhanced Approach

QoD
QOS 40
QbD
JNDA



US NDA

EU MAA EU
P2 QOS
US NDA EU MAA
CcMC
INDA
Module 1
. CMA ICH
P1
P2
P21
pH BCS
Class 2
BCS Class
BCS
P22
1. QTPP
2.
CQA

3.pCMA COQA
CMA

4. pCPP  CMA

CPP
CMA ICH
Criticd Materid Attribute
CMA ICH
RTRT
RTRT
RTRT
Criticd Materid Attribute CMA
CMA
ICH
CTD
QTPP
DoE
M3
P221 20mg
11 20 mg
3
24 2 29
0229 10



P23
CMA
CMA CPP
PAT
CQA
CQA
CQA
CQA
CQA
CQA
MA
p-CMA
p-CMA CQA
p-CMA

Failure Mode and Effect Andyss, FMEA
RPN

CMA
CMA
PP
"
p-CPP p-CPP
FMEA
CMA p-CPP

p-CPP FMEA
CPP
CQA
CQA
2  CMA
NIR
CPP PAT
CQA
CMA
CPP
200
RTRT
CQA
CMA CMA
CPP
CMA

Focused Beam Reflectance
Measurement: FBRM

cpPP PAT

3 CMA

DoE



CMA

CPP
CMA
CcpPP CMA/CPP 23.P332 CQA
P23
90%
P3
P33
CQA
CMA CPP 23.P333
23.P332
RTRT NIR
CMA RTRT Large-N
RTRT
23.P34
RTRT
23P331 23.P35
CTD 113 RTRT
RTRT
21
3
CPP
CQA
CMA CMA
CPP CMA

cpPP



PS5
P51

RTRT

PS5.2

RTRT

P53

RTRT

NIR

%

mg 194

RTRT

RTRT

RTRT

NIR
NIR

RTRT

%

mg

PLS

Module 2
P5.6
RTRT
RTRT RTRT 3
RTRT
30 Q 80%
30 80%
XX%
2
RTRT
200
Large-N
RTRT
Large-N RTRT



Large-N

PhARMA  Modified Large-N EP

EP
EP Alternaive 1 2

Alternative 2
EP
Alternative 2

C-2. Analytical QbD
QbD

Andyticd QbD

ATP

ICH Q3B
ATP
95% 80%
+ 0.02%
ATP

HPLC

1 ATP

21
211
212

213

214

22

221

222

223

2231 HPLC
2232

224

31
32
3.3
34
35
3.6
37

QbD

ATP

ATP

C-3.

10



ICH Q10

A planned st of controls
ICH Q10

ICH Q10

ICH Q8 25

ICH Q8

11

ICH Q8

ICH Q10
ICH Q10
ICH Q10
current
current
update
100%

ongoing process verification

Sverity

ICH
9
D-1.
Module 1
Application Form Module 2.3



NIR

CQA
CQA Critical Quadlity
Attribute
p-CQA CQA
CQA
CQA
CQA
GMP
CQA
CQA
CQA
CQA
CMA cPP
CQA

CQA
Criticdlity

CMA
CMA Criticd Materid Attribute
Q8 CQA

QbD
CMA

Pharmaceuticd Research and

Manufecturers of America PhRMA Drug
Product Technicd Group DPTG
10
Moheb
1 CMA
ICH-WG
CQA
ICH-WG QbD
CMA FDA 1
ICH
Q1 Q-IWG
2014 CDER
Review aticle 12 CMA

Q1
CMA
QWG

CMA

12



CMA ICH
CMA
ICH
FMEA
M3
FMEA

Module 2.3

RPN

Module 2.3 RPN40
20 40 20
CPP
CcpPP
CMA
CMA CPP
CMA
CMA
Acceptable Range)
CMA
CPP
CMA
CpPP
CPP
CMA
RTRT
RTRT
Q
RTRT

CPP

PAR (Proven

CPP



Q 8w
80%
13

XX%

D-2.  Analytical QbD
ATP

14

D-3.

Q10

ATP

ICH Q10

QuD

ICH Q2(RY)

ICH Q825

ICH



ICHQ7

ICH Q7

FDA Guidancefor Industry,
Process vdidation: generd principles and practices.
January 2011

FDA

PIC/S
GMP

GMP 2013

ICH Q10
ICH Q10
E.
E-1
ICH Q-IWG
CTD Module2.3
Large-N
E-2. Analytical QbD
QbD



QbD

ICH Q8, Q9, Q10 Qu
QbD

QoD
QoD

ICHQ8

keyword

ongoing

process verification

sverity

ICH

Ad-hoc Megting of the MHLW-sponsored
QbD Study Group

“Sakuramil” S2 Mock

Expectation  for  QbD and PAL
(Pharmaceutical Affairs Law) in Japan based

on experiences in regulator and industry

GSK’s QbD approach
P2

P2
P2
Analytical QbD

ICH

International Conference on Harmonisation of
Technical Requirements for Registration of
Pharmaceuticals for Human Use. ICH
Harmonized Tripartite Guideline,
Pharmaceutical Development Q8(R2), Step 4.
2009.
20
P2
2009.

.2010.
24



10.

11.

12.

2013.
25

2014.
Implications and Opportunities for Applying
QbD Principles to Analytical Measurements ;
Position paper from EFPIA ADS and PhRMA
ATG. Pharm. Tech., 34 (2), 52,2010
FDA Guidance for Industry, Process Validation:
General Principles and Practices, January 2011
Lifecycle = Management of  Analytical
Procedures: Method Development, Procedure
Performance Qualification, and Procedure
Performance  Verification,
Forum, vol 39 (5)

Informal Quality Discussion Group

ICH 2014.7

Pharmacopeial

30
Robert A. Lionberger, Sau Lawrence Lee,
LaiMing Lee, Andre Raw, and Lawrence X. Yu.,
“Quality by Design: Concepts for ANDASs”,
The AAPS Journal, Vol. 10, No. 2, June 2008,
pp268-276.

James NM, Holly B, Buffy L, Hudson C,
Steven L, Hung-Ren HL, et al. “Attribute
Based Design Space: Materials-Science- Based
Quality-By-Design for Operational Flexibility
and Process Portability”, J Pharm Innov., vol.6,
2011, pp.193-201.

Lawrence X. Yu, Gregory Amidon, Mansoor A.
Khan, Stephen W. Hoag, James Polli, G. K.

17

13.

14.

Raju, and Janet Woodcock, Understanding
Pharmaceutical Quality by Design, The AAPS
Journal, July 2014, Volume 16, Issue 4, pp
771-783.

Monica L.Dumont, Mark R.Berry, Beverly
Nickerson, “Probability of passing dissolution
acceptance criteria for immediate release tablet”,
Journal of Pharmaceutical and Biomedical

Analysis 44 (2007) 79-84

PAT
42)
177-187 2014

PIC/S

2014
11



