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Ptizer's participation in the

FDA pilot program
1st Pilot Candidate 2"d Pilot Candidate
Varenicline Maraviroc
NCE (IR tablet) NCE (IR tablet)
Smoking Cessation AIDS
Submission of the NDA: Submission of the NDA:
Nov 2005 Dec 2006
Accelerated Review Accelerated Review
Retrospective QbD Prospective QbD
application application

11



Varenicline Pilot: Outcomes

NDA was approved under 1st cycle accelerated
review

Excellent communication and opportunity to
Interact

o Several thought provoking gueries,

o Introduced delineation between commitments & data
o Opened discussions on CMC Regulatory agreement
FDA did not understand our risk assessment
process

o Not adequately conveyed in filing

o FDA requested additional process controls

o Pfizer did not provide a compelling control strategy
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Varenicline Pilot: Outcomes

Manufacturing process descriptions = design
space
o Include reasonable level of detail (summarize/tabulate)
o Process parameters link to QA

|dentify critical process parameters

Include range for non-critical process parameters

FDA acknowledged value and applicability of prior
knowledge
o Use of precedence should be referenced and justified

o Effectively demonstrate how prior knowledge is used for
risk assessment
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Varenicline Pilot: Outcomes

FDA requested disclosure of ‘Control Space’
(NOR) In NDA

o Control space for process = normal operating ranges

o Provides increased understanding of risk (NOR vs PAR)
o Control space provided as information only

Both Pfizer and FDA struggled with definitions

o Functional relationships - quality attribute vs process
parameter

o ‘Critical’ and ‘key’ designations
o FDA recommended adoption of 'PQRI definitions

14
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Maraviroc case study

QbD at the API/DP Interface
API particle size



API Particle Size

API particle size has the potential to impact tablet
guality I.e. content uniformity and dissolution.

Conducted studies to investigate the factors that
may impact API particle size.

Impact of changes in particle size distribution on
tablet content uniformity and dissolution were
assessed.

Modelling employed to examine the impact of
particle size distributions greater than those

generated by the drug substance crystallisation
Process.
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Final API Process Step

Potential parameters that could impact particle
size include:

Concentration of maraviroc

Addition rate of solvent during distillation
Cooling rate following distillation

Duration of stirring after cooling (granulation)
Stirring temperature after cooling
Extent/degree of agitation

o 0o 0O 0 O O

On line Focused Beam Reflectance Measurement
(FBRM) used to generate information on size
‘chord length’ and number of particles
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Solvent Addition Rate Cooling Rate
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Impact Of API Particle Size on
Drug Product Processing

Using extreme slow solvent addition and cooling
engineered a ‘coarse batch’ of maraviroc

Particle size with d90 of 433 ¢ m cf development
patches164-382 «#m

mpact of API particle size on content uniformity
and dissolution were examined.

. All batches including the coarse batch were
processed through to maraviroc tablets
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Dissolution
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Modelling the "Design Space
for API Particle Size

Modelling used to investigate ‘edge of failure’ for API
particle size

Employed published models to examine the impact of
particle size (>433um) on dissolution and content
uniformity

Modelling shows little impact on these quality attributes
until a particle size distribution beyond 750 and 1000 ¢ m
for dissolution and content uniformity respectively

Hintz and Johnson, 1989. Int J. Pharm 51, 9-17.

Johnson M.C.R. 1972 Particle size distribution of the
active ingredient for solid dosage forms of low dosage.
Pharmactica Acta Helvetiae 47. 546 — 559
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API Particle Size Conclusion

Commercial API particle size << PAR.
Particle size is a non-critical attribute of the API

PAR
. T A g
Modelled Limit (CU) | 4 A\
Modelled Limit (disso)| 0
Engineered Coarse Batch NOR f
Commercial Batches 7
Development History I—

0 200 400 600 800 1000 1200
Particle size d(90)
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Describing QbD in the submission

QbD approach to the development of API and DP processes
described in sections 3.2.5.2.6 and 3.2.P.2

0 Risk assessment — design of experiments —design
space

o Focus on guality attributes that may impact product safety
or efficacy

o Parameters identified as critical, key or non-critical
o Normal operating ranges included ‘for information’

Design space aligned with the manufacturing description
and control strategy presented in module 3.

Commitments contained within process description aligned
with ‘criticality’ i.e. impact to safety and efficacy parameters.
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Maraviroc Pilot — outcoes. ..

Focus on QbD aspects of the filing
o A few challenges to assignment of ‘criticality’

2 Non-routine monitoring of some non-critical QA’s
Acceptability of process changes
Verification of design space/process capability

o Greater information requested for some areas

Modelling

Risk assessment — rationale for eliminating low risk
parameters
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Maraviroc Pilot — PAI

Inspection of the API (3 days) and DP (4 days)
manufacturing sites

Inspection conducted by 3 inspectors + 1 reviewer
Also a GMP inspection of both sites

Majority of questions handled by manufacturing site

o Preparation prior to PAI included pharmaceutical
research team & Regulatory CMC/GMC

o Sites had a good understanding of QbD and design
space and how their quality systems supported
manufacture of QbD product
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Maraviroc Pilot — PAI

Traditional Quality Systems Inspection

Relatively few review questions

o A hard copy NDA and query responses were
requested to be in the room

o No specific questions
No questions on the Risk Assessment Process

Focus on change control, monitoring, trending of

Non-Critical Process Parameters and NORSs of
CPPs/KPPs
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Opportunities: Regulatory Agreement

Current status: Some regulatory flexibility through
Internal management to changes within the design
space.

Regulatory agreement required to achieve further
regulatory flexibility

Pfizer proposed agreement is based on
consideration of design space, justified flexibility,
potential post-approval continuous improvement.
Key aspects:
Changes outside of the design space (expansion)
Changes to the design space

Includes proposals for specific areas of regulatory
flexibility
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Opportunities:
Pilot Extension — Next Steps

Extension of Pilot to evaluate post approval
changes relative to a CMC Regulatory Agreement

FDA/Industry incorporate learnings from Pilot -
determine how to best incorporate QbD information
In the dossier.

Take bold steps in looking to the future. Follow the
value!

o Greatest value to FDA & industry: reduction of post-
approval supplements.

o As more science and knowledge gets built into the
application, emphasis on applicants’ internal Quality
System to manage post-approval changes which are
monitored by GMP oversight.
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