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Change Process

Pharmacopeial Forum

Topics - New Monograph

- Revised Monograph
- General Chapters

USP/NF

Change Process

Compendial Operations Staff

» Monitor USP Proposals
+ Information Conduit
+ Responsible for Official Comment

+  Formal Contact with USP
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! the FDA CMC Pilot Program

Quality by Design Case Studies —

f

Chi-wan Chen, Ph.D.
Office of New Drug Quality Assessment (ONDQA)
Center for Drug Evaluation and Research (CDER)
Food and Drug Administration (FDA)

FIP Workshop on
Quality by Design and Quality Risk Management
Beijing, China
August 31, 2007 _-

i Outline

» CMC Pilot objectives and status
»« QbD - a system approach

» Case studies
» #1: Risk assessment and design space
= #2. Real time release
« #3: Drug substance CQAs
« #4: Drug substance CQAs
= Summary of CMC Pilot
= Risk assessment
= Design space
= Control strategy
« Overall

= Next steps
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QbD — a Systematic Approach

= Target the product profile
Determine critical quality attributes (CQASs)

" = Link raw material attributes and process
asetymen parameters to CQAs and perform risk
‘ assessment

8

e _
= = Develop a design space
cni | w Design and implement a control strategy

= Manage product lifecycle, including
e continual improvement

i CMC Pilot Objectives and Status

= Objectives

= To provide participating firms an opportunity to submit
CMC information demonstrating application of QbD

= To enable FDA to evaluate utility of CQOS and to
implement new concepts (e.g., QbD, design space,
real-time release) in Q8, Q8, and PAT Guidance
s Status
= Program launched July 2005 ~
» 9 original and 2 supplemental NDAs accepted

» 7 submitted to date: 5 approved, 1 approvable, 1
under review (as of June 11, 2007)

= Others to be submitted within a year
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i Case Studies

The following case studies are
based on select CMC Pilot
NDAs and are presented with
permission from the applicants

Case Study #1

Risk Assessment and
Design Space
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' ‘ Product X

= Target product performance

« Extended release formulation required for
once-a-day dosing
« Relatively high dose compound
« High water solubility, moderate permeability
= Formulation
« Controlled release using a polymer
« Level-A IVIVC established

Manufacturing Process

Roller compaction

BLEND

Compression

ROLLER
COMPACTION

TABLET
COMPRESSION

NNN

FILM COATING
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Applying QbD

» Establish product critical quality attributes (CQAs)
= Dissolution
» Tablet hardness

= Link material attributes and process parameters
to CQA

« Perform quality risk assessment

= Establish a design space

= Establish sound control strategy to ensure
consistent product quality and performance

Quality Risk Assessment

Failure Mode and Effect Analysis (FMEA)

lect process’ | i
=2 g2 | £ y S e &
\p\aramem L2 2 . | 2| 2 |3 Risk Prioritization
Ouallty\ ;E:g e, | S §§ &g fng * Rating
Attribute SS|1%3| 8 |pE(ss|2% * Probability
= Severity
Dissolution | 10 | 1 1 1 | 1 10 » Detectability
Assay 3|5 7|1 1] 89|« Semiquantitative values
Uniformity 1168 |7 | 4 1 7 assigned using knowledge
management
e O W ’ B | LRl « Multidisciplinary expert teams
Y eld 1 1 <) ! 1 7 * Prior knowledge
T = Development experiments
Rank 1 | i l 2 8 ]
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Risk Analysis to Identify CQA, CPP

‘ Ishikawa Diagram for
Pareto Analysis Tablet Hardness

14%
12% 1

10% - Blending
] L T T\T
6% ) ——
5 N Tt |
2% ‘ f 7 1 ¥ hardness |
0%'1 r a.z § -u< =) _/er.im‘rdglp
iy 8 B by b d 8| e
. wg -39 TH Euy [Mﬂtﬂ" Environ- | | Roller
g § 2 o 6% g &0 g S | | Transfer | mental Compaction
E 5 B° & <% o
- L —— .—Ju
Relative importance of inputs Identify critical input/process
based on FMEA variables

Establishing Design Space

Desighréf Experiments (DOE)

DOE: Efficient method to evaluate
the impact of input variables and
process parameters (on product
CQAs) and their interactions (not
just correlations)
Critical input variables/process
parameter:

Polymer concentration

Roll gap

Roll force
Intermediate attributes:

Porosity

Compressibility
CQAs:

Dissoluticn

Hardness 12
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Confirming Design Space

= Design space for roller
compaction predicted
based on pilot scale is
confirmed with production
scale batches

= Production scale batches
outside the design space
failed tablet compression

| Roll — |
1 force f2
@ Falled batch Y Traditional
@® Gocd batch validation batch -
Establishing Design Space (cont'd)
Effect of Polymer Interaction Effect of Roll Gap and
Concentration on Dissolution Polymer Concentration on Dissolution

% Drug Released
L)-»M:i.lln;‘ a2

4 4 12 1€ 20 24 !
L Time (hours)

Z. Dissolution - d12

X' Polymer corcentration
Y. Roll gap

Roll force fixed at f bar

Typical 2-dimensional analysis
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Impact of Polymer Attributes on
* Performance — DOE Results

= Dissolution rate is dependent on polymer concentration

= Dissolution rate is largely independent (in the ranges
studied) of
= Roll force, roll gap, compression force
= Polymer viscosity, particle size, substitutions
= API particle size distribution
= Tablet hardness
« Formulation performance is robust and resistant to
variability in excipient and API inputs
» Design space established for polymer, API,
compaction, compression

QbD vs. Traditional Approach
— a simplified comparison

Aspect Product X With QbD ‘ Traditional
Product Quality | = Dissolution | = Dissolution
Attributes = Tablet hardness
Excipients » Effect of polymer physical and | = Effect of polymer attributes
chemical attributes understood | unknown
s Design space established ‘= Reliance on USP spec
Manufacturing '« Process understood * Process not understood
Process = Design space established = Operating ranges based on
validation, focusing on
repeatability
= Process robust and adjustable | » Process changes at risk and
| fixed
Control = Comprehensive, inc. control of | » Limited, relying on end-
Strategy input and process variability product testing
= Predictive = Reactive
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Case Study #2

Control Strategy —
Real Time Release

17

| ‘ Product Y

= Target product performance
= Immediate release tabiet
= High water solubility, moderate
permeability
= Formulation
« Simple formulation
= Common blend for all strengths
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Drug Product Manufacturing

Drug Substance Excipients Real-hme.
| | Release Testing
Blending J —
T ' During Processing: '
o ' A = Assay by NIR
Excipients— 1_4 Lubrcston | » Dose Uniformity by
¢ / | Weight Variation (on-line) |

| /

>4
Compression r .
Production Floor/ I

Coatin ﬁ——l—— Post-processing:
Soluno?-.' —|  Film Coating | * Appearance

| = Identification by NIR
| = Disintegration

v

Drug Product

| | Traditional Release Testing

= Laboratory testing performed on samples after
processing is complete
= Limited sampling
« Very few samples taken
« Samples may not adequately represent entire batch
= No opportunities to fix problems
« Pass/Fail decisions only
« Little information for fault diagnosis

10



